2012 DG ENV
Identification and mitigation of
the negative impacts of EU
demand for certain commodities
on biodiversity in third countries
ENV.B.2/ETU/2012/0045r

Europe Direct is a service to help you find answers
to your questions about the European Union.
Freephone number (*):

00 800 6 7 8 9 10 11
(*)
The information given is free, as are most calls (though some operators, phone
boxes or hotels may charge you).

LEGAL NOTICE
This document has been prepared for the European Commission however it reflects the views only of the
authors, and the Commission cannot be held responsible for any use which may be made of the information
contained therein.
More information on the European Union is available on the Internet (http://www.europa.eu).
Luxembourg: Publications Office of the European Union, 2014
ISBN 978-92-79-45059-4
DOI: 10.2779/188061
No of catalogue: KH-04-15-019-EN-N
© European Union, 2014
Reproduction is authorised provided the source is acknowledged.

Imagine the result

Identification
and
mitigation of the negative
impacts of EU demand
for certain commodities
on biodiversity in third
countries
ENV.B.2/ETU/2012/0045r
ARCADIS in cooperation
with KGM Associates
and:

FINAL REPORT

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Client

Final Report - 2|270

European Commission
DG Environment
Unit B2 – Biodiversity
B-1049 Brussels

Project number

BE0112001130

Version

4

Date

31.08.2014

Candidate

ARCADIS Belgium

Head office

Koningsstraat 80
B-1000 Brussel

Post address

Kortrijksesteenweg 302
B-9000 Gent

Contact

Johan Lammerant

Tel

+32 9 241 77 22

Fax

+32 9 242 44 45

E-mail

j.lammerant@arcadisbelgium.be

Website

www.arcadisbelgium.be

2

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 3|270

Identification and mitigation of the negative impacts of EU
demand for certain commodities on biodiversity in third countries
ENV.B.2/ETU/2012/0045r

Authors:
ARCADIS: Johan Lammerant, Linde Vertriest, Richard Peters
MILIEU: Niall Lawlor, Guillermo Hernandez, Agnieszka Markowska, Ingmar Von Homeyer
KGM & Associates: Dan Moran

ARCADIS
Maatschappelijke zetel

Belgium

nv/sa

Koningsstraat 80
B-1000 Brussel

Reference: Lammerant J. et al., (2014) Identification and mitigation of the negative
impacts of EU demand for certain commodities on biodiversity in third countries
(ENV.B.2/ETU/2012/0045r)
.

Disclaimer: The information and views set out in this [report/study/article/publication…]
are those of the author(s) and do not necessarily reflect the official opinion of the
Commission. The Commission does not guarantee the accuracy of the data included in
this study. Neither the Commission nor any person acting on the Commission’s behalf
may be held responsible for the use which may be made of the information contained
therein.

3

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 5|270

TABLE OF CONTENTS
1
Introduction ........................................................................................................... 23
1.1
Background: problems and policies ....................................................................... 23
1.2
Objectives and outline of the study ........................................................................ 26
2
Compilation and assessment of studies on EU commodities imports and their
biodiversity impacts ............................................................................................................................ 27
2.1
Methodology ........................................................................................................... 27
2.1.1
Methodology literature review ................................................................................ 27
2.1.2
Application of Eora-MRIO to identify biodiversity impacts ..................................... 29
2.1.3
Methodology summary and gap analysis ............................................................... 29
2.2
Literature review ..................................................................................................... 29
2.2.1
Explored literature sources..................................................................................... 29
2.2.2
Commodities and exporting countries .................................................................... 34
2.2.3
Pressures and impacts ........................................................................................... 59
2.2.4
Methods and indicators for measuring biodiversity state and impacts .................. 69
2.3
Assessing the impact of commodities trade on biodiversity with the Eora-MRIO model
76
2.3.1
Technical aspects of the Eora trade database ....................................................... 77
2.3.2
Outcomes from the Eora modelling ........................................................................ 78
2.3.3
Biodiversity footprint per sector based on global threatened species index .......... 80
2.3.4
Interpretation of the Eora results ............................................................................ 83
2.4
Summary and gap analysis .................................................................................... 85
2.4.1
Main conclusions .................................................................................................... 86
2.4.2
Gap analysis ........................................................................................................... 88
3
Selection of commodities ..................................................................................... 91
4
Commodity Supply Chains, Trade Flows & Consumption Patterns for Selected
Commodities
95
4.1
Introduction ............................................................................................................. 95
4.1.1
Objectives and considerations ............................................................................... 95
4.1.2
Methodology & structure of section ........................................................................ 95
4.2
Case Study 1: Beef ................................................................................................ 98
4.2.1
The beef supply chain ............................................................................................ 98
4.2.2
Key Factors affecting Trade in Beef and Beef-derived Products ......................... 111
4.3
Case Study 2: Soy................................................................................................ 116
4.3.1
The Soy Supply Chain .......................................................................................... 116
4.3.2
Key Factors affecting Trade in Soy and Soy-derived Products ........................... 132
4.4
Case Study 3: Cotton ........................................................................................... 137
4.4.1
The Cotton Supply Chain ..................................................................................... 137
4.4.2
Key Factors affecting Trade in Cotton and Cotton-derived Products .................. 153
4.5
Case Study 4: Fish ............................................................................................... 159
4.5.1
The Fish Value Chain ........................................................................................... 159
4.5.2
Key Factors affecting Trade in Fish Products ...................................................... 172
4.6
Case Study 5: Gold .............................................................................................. 177
4.6.1
The Gold Supply Chain ........................................................................................ 177
4.6.2
Key Factors affecting Trade in Gold-based Products .......................................... 194

5

EU Commodities Demand and Biodiversity Impacts in Third Countries -

4.7
5
5.1
5.2
5.2.1
5.2.2
5.2.3
5.2.4
5.2.5
5.2.6
5.3
5.3.1
5.3.2
5.4
5.4.1
5.4.2
5.4.3
5.4.4
5.4.5
5.4.6
5.5
6

Final Report - 6|270

Summary: Possible Policy ‘Intervention Points’ by Commodity ........................... 198
Analysis of policy instruments and their effectiveness .................................. 203
Background and methodology ............................................................................. 203
Inventory of policy instruments ............................................................................. 204
Types of policy instruments .................................................................................. 204
EU policy areas examined.................................................................................... 205
Inventory of instruments, by type and policy area ................................................ 205
Methodology for selection of the instruments to be further assessed .................. 207
Instruments removed from the inventory list ........................................................ 207
The potential policy instruments chosen for further evaluation ............................ 208
Relationship between policy instruments, selected commodities and supply chains210
Links between policy instruments and different segments of the supply chain ... 210
Links between policy instruments and the selected commodities ....................... 211
Description and evaluation of the potential policy instruments for each commodity217
Assessment criteria .............................................................................................. 217
Potential policy instruments for cotton ................................................................. 219
Potential policy instruments for gold .................................................................... 228
Potential policy instruments for soy ...................................................................... 235
Potential policy instruments for beef .................................................................... 243
Potential policy instruments for fish and seafood ................................................. 248
Summary of policy instruments and their potential application ............................ 256
References ........................................................................................................... 260

6

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 7|270

List of figures
Figure 1. Biodiversity affected by many pressures along the business value chain (ARCADIS 2012) 24
Figure 2: Direct and indirect global pressures caused by household consumption, distributed amongst
four broad consumption areas and twelve sectors (based on data for nine EU Member States, 2005;
Source: EEA 2013) ............................................................................................................................... 37
Figure 3. Comparison of domestic and foreign land incorporated in European food consumption in
2007 (source: FoEE 2013). ................................................................................................................... 39
Figure 4. Cumulative deforestation embodied in EU27 crop consumption (1990-2008; source:
Cuypers et al. 2013). ............................................................................................................................. 42
Figure 5: Trade balances for deforestation embodied in final consumption for different world regions
(source: Cuypers et al. 2013) ................................................................................................................ 43
Figure 6: EU27 imported deforestation by country of origin (2004; source: Cuypers et al. 2013) ........ 43
Figure 7. Land requirements for soybean in different countries to satisfy UK demand. Units in
hectares (ha; source: West et al. 2013). ............................................................................................... 46
Figure 8: Schematic outline of the palm oil supply chain (source: Kamphuis et al. 2010). .................. 48
Figure 9: Schematic outline of soya supply chain (source: Kamphuis et al. 2010). ............................. 48
Figure 10: Increased or decreased land use for different EU27 diets in 2020 and 2030 compared to
current land use for EU consumption (Cuypers et al. 2013) ................................................................. 49
Figure 11. Evolution of global land-use and natural areas coverage (source: PBL 2010) ................... 49
Figure 12: Environmental impacts from a production and consumption perspective (source: EEA
2013) ..................................................................................................................................................... 53
Figure 13. Top ten net displacements of land use globally (export minus imports). Arrows indicate the
direction of product flow, expressed in million global hectares (gha) per year (source: Weinzettel et al.
2013). .................................................................................................................................................... 57
Figure 14. Description of geographical location of land used to satisfy European consumption in 2007
(source: FoEE 2013). ............................................................................................................................ 57
Figure 15: Main exporters to EU of selected agricultural food commodities (source: Bates & Dale
2008) ..................................................................................................................................................... 58
Figure 16: Main exporters to EU of selected agricultural non-food commodities (source: Bates & Dale
2008) ..................................................................................................................................................... 58
Figure 17: Main exporters to EU of selected minerals and metals (source: Bates & Dale 2008) ......... 59
Figure 18: Main exporters to EU of selected fossil fuels (source: Bates & Dale 2008) ........................ 59
Figure 19: Complexity of biodiversity impacts (Bertzky et al. 2011). .................................................... 65
Figure 20: Illustration of ILUC mechanism (source: Bertzky et al. 2011) ............................................. 66
Figure 21: An overview of PUMA’s E P&L results by region (A), business line (B), environmental
impact (C) and PUMA operations (D) (source: Puma 2011). ............................................................... 68
Figure 22: Impact pathway approach (source: EEA 2013) ................................................................... 70
Figure 23: Projected MSA loss in the BAU scenario (PBL 2010) ......................................................... 72
Figure 24. Top net importers and exporters of biodiversity threats (source: Lenzen et al. 2012a). ..... 78
Figure 25. A selection of some net exporters, and the final destinations of biodiversity-implicated
commodities (source: Lenzen et al. 2012a). ......................................................................................... 79

7

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 8|270

Figure 26. Flow map of threats to species caused by exports from Malaysia (red), and imports into
Germany (blue)(source: Lenzen et al. 2012a). ..................................................................................... 79
Figure 27. Total Biodiversity Footprint by economic sectors involved in trade flows of commodities to
the EU-27 (EU Member States not included in impacted countries). ................................................... 80
Figure 28. EU27 Biodiversity Footprint World Map (expressed in the threatened species index for the
EU-27 exporting country). ..................................................................................................................... 81
Figure 29. Biodiversity Footprint by sector per European country, excluding EU Member States from
impacted countries (only impacts higher than 0.5 are taken into account). ......................................... 82
Figure 30. Biodiversity Footprint of the top 10 commodities in the 15 most affected source countries.
.............................................................................................................................................................. 83
Figure 31: Example of Supply Chain Analysis: Cotton ......................................................................... 96
Figure 32: Production and consumption growth between 2010/2012 and 2020, by country grouping**
.............................................................................................................................................................. 99
Figure 33: Per capita meat consumption (in kg/year)*, by country grouping** ..................................... 99
Figure 34: Gains in global bovine meat trade in 2013 (in thousand tonnes) ...................................... 100
Figure 35: Meat chain mapping and quantification of results (in million USD), 2008 ......................... 103
Figure 36: Top soybean consuming countries in 2009 (>5% of global consumption) ........................ 117
Figure 37: EU imports of soybeans, 2006-2012, by country of origin, in million tonnes* ................... 119
Figure 38: EU-27 soya imports by country of origin (selection) in 2007, in thousand tonnes ............ 120
Figure 39: Soybean and soybean-based commodity imports to the EU in 2007 by country of origin (%
share) .................................................................................................................................................. 120
Figure 40: Key soybean trade flows, 2000, 2009 and projections for 2020 (Chatham House) .......... 123
Figure 41: Production, Supply, Utilisation, Exports and Ending Stocks of Soybeans, 2009-2013, in
thousand tonnes .................................................................................................................................. 124
Figure 42: Supply chain for soy in Brazil ............................................................................................. 126
Figure 43: EU Clothing and Textile Imports by Subsector .................................................................. 138
Figure 44: Clothing and Textile Supply Chain..................................................................................... 139
Figure 45: Evolution of Clothing Fibre Consumption (million tonnes) ................................................. 140
Figure 46: Evolution in Share of World Cotton Production coming from China and India .................. 145
Figure 47: Evolution of cotton production & land use in India (2000-2009) ........................................ 146
Figure 48: Production and consumption of raw cotton in India (1990-2009; 1,000 tonnes) ............... 146
Figure 49: Use of fisheries products (2010) ........................................................................................ 159
Figure 50: Use of fisheries products (2010) by product type and country grouping, in million tonnes
(live weight) ......................................................................................................................................... 160
Figure 51: Fisheries production and global exports, 1976-2010, in million tonnes (live weight
equivalent) ........................................................................................................................................... 161
Figure 52: EU import dependence for fisheries products, as share of domestic demand, 1995-2009
............................................................................................................................................................ 163
Figure 53: Evolution of EU fish consumption and domestic fish catch, 1989-2007, in thousands of
tonnes.................................................................................................................................................. 164
Figure 54: Metal Supply Chain ............................................................................................................ 177
Figure 55: Above ground stocks of gold (2012) .................................................................................. 178
Figure 56: Breakdown of Gold demand .............................................................................................. 180

8

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 9|270

Figure 57: Global imports and exports of gold (in $bn) between 1997 and 2011Fout! Bladwijzer niet
gedefinieerd.
Figure 58: Trade balance by regions 2011 .................................... Fout! Bladwijzer niet gedefinieerd.
Figure 59: Gold Mining Exploration Budgets as a percentage of annual exploration totals (2006-10)
............................................................................................................................................................ 186
Figure 60: Methodology for selection and assessment of the policy instruments in Chapter 5 .......... 204
Figure 61: Typical supply chain and policy instruments relevant for each stage ................................ 210
Figure 62: Possible policy instruments for cotton ............................................................................... 219
Figure 63: Possible policy instruments for gold .................................................................................. 229
Figure 64: Possible policy instruments for soy.................................................................................... 236
Figure 65: Possible policy instruments for beef .................................................................................. 244
Figure 66: Possible policy instruments for fish and seafood ............................................................... 249

9

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 11|270

List of tables
Table 1: Overview of reviewed literature sources and scoring of relevance for the study ................... 31
Table 2: Analysis of Impact Strength (on biodiversity) of individual business sectors (source: JNCC
2009). .................................................................................................................................................... 35
Table 3. Production to satisfy UK demand compared to total world production and land areas
harvested. * represents data from model output (source: West et al. 2013). ....................................... 45
Table 4. (Top) Blue water requirements for soybean production to satisfy UK demand and scarcity
measure for each country. (Bottom) Soybean nitrogen application rates in total consumption for UK
demand. * represents data from model output (source: West et al. 2013). .......................................... 46
Table 5. Biodiversity indicators used to assess the threats from agricultural production to species and
ecosystems (source: West et al. 2013). ................................................................................................ 47
Table 6. Review of the main global multi-regional input-output databases. SUT=Supply and Use
Table, IOT=Input-Output table, MR=Multi-Regional (source: Tukker et al. 2013). ............................... 52
Table 7: Trade in Ramin sawn timber from Indonesia to Chinese Taipei 1998-1999 (source: OECD
2012) ..................................................................................................................................................... 56
Table 8: Overview of biodiversity pressures and impacts related to commodities, as described in the
reviewed literature ................................................................................................................................. 62
Table 9: Typical activities in each of the PUMA production phases (“tiers”) and operations (source:
Puma 2011). .......................................................................................................................................... 67
Table 10: Overview of used biodiversity indicators in ‘Rethinking Global Biodiversity Strategies, 2010’
(source: PBL 2010) ............................................................................................................................... 72
Table 11. Footprint-type indicators for current use or further development in the context of EU
resource-efficiency policy (source: SERI 2013). ................................................................................... 75
Table 12: Summary table for final selection of commodities (colourcodes: red = high relevance,
orange = moderate relevance; yellow = minor relevance; green = suitable for selection) ................... 94
Table 13: Factors which influence trade, production and consumption of commodities and related
products................................................................................................................................................. 96
Table 14: Projections for beef production and consumption, by country grouping (in thousand tonnes,
CWE) ..................................................................................................................................................... 98
Table 15: Top importers of beef meat from Brazil in 2011* ................................................................ 101
Table 16: Livestock production systems in Argentina and Brazil and their specific biodiversity impact
per region ............................................................................................................................................ 106
Table 17: Embodied imports of beef (000 USD) ............................ Fout! Bladwijzer niet gedefinieerd.
Table 18: Embodied threats attributed to beef trade ..................... Fout! Bladwijzer niet gedefinieerd.
Table 19: Final demand for embodied imports of beef from Brazil, by Member State and sector .. Fout!
Bladwijzer niet gedefinieerd.
Table 20: Final demand for embodied imports of beef from Argentina, by Member State and sector
....................................................................................................... Fout! Bladwijzer niet gedefinieerd.
Table 21: Different types of soybean product that can be extracted from soybean ........................... 116
Table 22: Average output per bushel (27.7 kg)................................................................................... 116
Table 23: EU production, imports and supply of soy products, 2011-2014, in thousand tonnes ....... 118
Table 24: Top soya exporters* in 2010/2011 ...................................................................................... 121

11

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 12|270

Table 25: Top Soy Importers in 2009/2010 ......................................................................................... 121
Table 26: Soy production systems in South America and their specific biodiversity impact per region
............................................................................................................................................................ 128
Table 27: Embodied imports of soy and soy products (000 USD) . Fout! Bladwijzer niet gedefinieerd.
Table 28: Embodied threats attributed to soy trade ....................... Fout! Bladwijzer niet gedefinieerd.
Table 29: Final demand for embodied imports of soy and soy products, by Member State and sector
....................................................................................................... Fout! Bladwijzer niet gedefinieerd.
Table 30: EU Imports of textiles and clothing (€bn) ............................................................................ 140
Table 31: Main EU Import Partners by type and cost (2008 values) .................................................. 141
Table 32: China & India’s trade in intermediary and raw cotton products .......................................... 142
Table 33: Turkey’s and the EUs trade in intermediary and raw cotton products ................................ 143
Table 34: Estimated Production & Trade in Cotton Lint (2010 values) ............................................... 144
Table 35: Cotton farming systems in India and their specific biodiversity impact per region ............. 150
Table 36: Embodied imports of cotton and cotton products (000 USD)Fout!
gedefinieerd.

Bladwijzer

niet

Table 37: Embodied threats attributed to trade in cotton and cotton-derived productsFout! Bladwijzer
niet gedefinieerd.
Table 38: Final demand for embodied imports of cotton and cotton-containing products, by Member
State and sector ............................................................................. Fout! Bladwijzer niet gedefinieerd.
Table 39: Top 10 global fish importers in 2007, 2008 and 2009, in million dollars ............................. 162
Table 40: Top 10 global fish exporters in 2007, 2008 and 2009, in million dollars ............................. 162
Table 41: EU fish imports from selected developing countries (2007) ............................................... 164
Table 42: Fishery practices in Madagascar and their specific biodiversity impact per region ............ 168
Table 43: Embodied imports of fish (000 USD) ............................. Fout! Bladwijzer niet gedefinieerd.
Table 44: Embodied threats attributed to fish trade ....................... Fout! Bladwijzer niet gedefinieerd.
Table 45: Final demand for embodied imports of fish from Brazil, by Member State and sector .... Fout!
Bladwijzer niet gedefinieerd.
Table 46: Gold held by National Treasuries (tonnes) ......................................................................... 179
Table 47: Gold Fabrication .................................................................................................................. 180
Table 48: Recycling production (tonnes, 2012) .................................................................................. 185
Table 49: Mining production (tonnes, 2011) ....................................................................................... 185
Table 50: Gold mining in PNG (2012) ................................................................................................. 187
Table 51: PNG Exports of Ore & Precious Metals .............................................................................. 188
Table 52: Mining practices in Papua New Guinea and their specific biodiversity impact per region .. 190
Table 53: Comparison of possible policy intervention points across the commodities ....................... 199
Table 54: Inventory of the identified policy measures according to policy area and type .................. 206
Table 55: Criteria for suitability assessment of the selected instruments ........................................... 218
Table 56: Suitability assessment of waste minimising policies for cotton ........................................... 220
Table 57: Suitability assessment of non-financial reporting for cotton ............................................... 221
Table 58: Suitability assessment of certification and labelling for cotton ............................................ 222
Table 59: Suitability assessment of GPP for cotton ............................................................................ 224
Table 60: Suitability assessment of conditional development assistance for cotton .......................... 225

12

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 13|270

Table 61: Suitability assessment of SIA of trade deals related to cotton ............................................ 227
Table 62: Suitability assessment of non-financial reporting for gold .................................................. 230
Table 63: Suitability assessment of certification and labelling for gold ............................................... 231
Table 64: Suitability assessment of ‘No Net Loss’ and biodiversity offsets for gold ........................... 232
Table 65: Suitability assessment of trade restrictions for gold ............................................................ 233
Table 66: Suitability assessment of certification and labelling for soy ................................................ 237
Table 67: Suitability assessment of non-financial reporting for soy .................................................... 238
Table 68: Suitability assessment of biodiversity offsets for soy .......................................................... 239
Table 69: Suitability assessment of bilateral agreements for soy ....................................................... 241
Table 70: Suitability assessment of trade restrictions for soy ............................................................. 242
Table 71: Suitability assessment of certification and labelling for beef .............................................. 245
Table 72: Suitability assessment of differentiation of import tariffs for beef ....................................... 247
Table 73: Suitability assessment of certification and labelling for fish and seafood ........................... 250
Table 74: Suitability assessment of bilateral agreements for fish and seafood .................................. 252
Table 75: Suitability assessment of non-tariff restrictions for fish and seafood .................................. 253
Table 76: Suitability assessment of GPP for fish and seafood ........................................................... 254

List of Annexes
Annex 1: Summaries Literature review
Annex 2: Description of the Eora model
Annex 3: Eora modelling outcomes
Annex 4: Source table for selection of commodities
Annex 5: Biodiversity impacts of production and harvesting of selected commodities
Annex 6 Description of the policy instruments considered
Annex 7: Inventory of policy instruments

13

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 15|270

Executive summary
The increased globalisation of trade markets has resulted in cheaper commodities, boosted economies
worldwide and brought about greater efficiency in how resources are allocated through specialised
production, increasing purchasing power for many countries. However, the expansion of international
trade can also be very detrimental for the environment. Driven by demand in importing countries,
international trade chains can accelerate habitat degradation far removed from the place of consumption.
Many commodities are produced and harvested in areas where the highest returns on investment can be
achieved and where environmental costs are often ignored. Consequently, production and harvesting
methods can generate a range of significant environmental pressures, including on land and water use,
and in terms of polluted water, soil and air, degraded ecosystems and reduced biodiversity. Consumers in
importing countries are often not aware of these displacement effects, which therefore can be considered
to be an underestimated environmental issue.
The EU is highly dependent on resources coming from outside Europe, and as such is exporting a large
part of its environmental impacts. Although information and data on the impacts of trade flows on global
biodiversity is far from complete, there are many indications about the significance of the biodiversity
footprint of many commodities which are imported into the EU. However, measuring this biodiversity
footprint and understanding the mechanism of EU demand and associated international trade as a driver
of biodiversity loss is very complex. This is due to several reasons such as complex supply chains for
many commodities (in particular when composed of many components), and which are hard to unravel
(lack of transparency in the global trade markets where many intermediaries are involved, heterogeneity
of national import and export datasets), the complexity of biodiversity impact assessment (often indirect
impacts, cumulative impacts, lack of standardised metrics for biodiversity impact assessment), and finally
the multitude of stakeholders involved.
Against this background, specific objectives of the present study are:
a) Collection and assessment of existing studies and analyses identifying commodities, the production or
consumption of which has a (direct or indirect) negative impact on biodiversity, and on that basis,
description and critical review of the methodologies used to assess the impacts of those commodities
on biodiversity, so as to enable comparison of the findings (see Chapter 2);
b) In cooperation with the Commission, selection of a small set of commodities that have been widely
recognised in the reviewed literature as having a significant negative impact on biodiversity, and which
concern a certain range of economic sectors and geographic regions (see Chapter 3);
c) Description of the supply chains, trade flows and consumption patterns for those selected commodities
to allow identifying those conditions or stages which could be influenced through public-policy
intervention to reduce negative impacts (see Chapter 4);
d) Analysis of policy instruments or measures, in particular at EU level, which are, or could be, used to
avoid or minimise the negative impacts on biodiversity caused by those selected commodities (see
Chapter 5).
The literature study in Chapter 2 analyses selected sources with regard to (1) the selection of
commodities and trade flow analysis, (2) biodiversity pressures and impact assessment, (3) methods and
indicators. Next to the literature review, which focusses on direct and indirect biodiversity indicators in
existing commodity studies, we applied the Eora-MRIO model (Lenzen et al., 2012a; see also Annex 2) to
determine the impact of the global export of commodities to Europe (EU27) on biodiversity by means of a
15
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direct biodiversity indicator (‘threatened IUCN Red List species’). Results of both exercises were crosschecked and outcomes were validated in case of convergence, or marked as inconsistencies in case of
divergence.
The review of existing studies and methodologies applied to assess the impacts of commodities on
biodiversity generated the following main conclusions:
 Different approaches to identify commodities or sectors with important biodiversity impacts are applied
in the literature – including sector oriented, commodity oriented, pressure oriented (e.g. deforestation),
country oriented approaches.
 The primary sectors agriculture, fisheries and forestry are consistently identified as the most significant
ones in terms of their biodiversity impacts. Forestry often seems to be equated with deforestation,
which may explain the high ranking of forestry in the literature. However, deforestation for actual
timber production is far less important than deforestation for agricultural purposes (crops and cattle).
 There is a whole range of EU-imported commodities which have a high biodiversity footprint. It was not
the aim of the literature review to prepare an exhaustive list but at least the following commodities
were consistently ranked high (in no particular order): bovine meat, cotton, fish and shrimps, palm oil,
soy, sugarcane, timber.
 Many countries export commodities to the EU. However there are a limited number of countries which
account for export to the EU of a wide variety and also large volumes of commodities, which have
negative biodiversity impacts, e.g. Brazil (timber, soybeans, sugarcane, bovine meat), Malaysia and
Indonesia (palm oil, timber). This is also due to the fact that these countries are characterized by large
but often rapidly declining surfaces of valuable ecosystems and even biodiversity hotspots.
 International trade of commodities is driven by many factors, but consumption behaviour is very
important. Affluence plays a substantial role, as it was demonstrated that the amount of land and
ocean that a country requires to satisfy its domestic demand for food or other commodities increases
by 35% for each doubling of income. It is a global phenomenon that meat consumption increases with
increasing income. Meat production has a very high biodiversity footprint.
 In general, three main methodologies are applied to analyse trade flows: (1) input-output analysis (topdown approach), (2) coefficient approaches based on process analysis (bottom-up approach) and (3)
hybrid approaches with elements from both basic methods. At an international scale the use of
Environmentally Extended Input-Output Tables (EE-IOT) and Environmentally Extended Input-Output
Analysis (EE-IOA), based on Multi Regional Input-Output (MRIO) modelling seems to be accepted as
the most suitable approach to assess the importance of production and consumption in environmental
footprints of regions and nations. However, combining different approaches is recommended in order
to benefit from their respective strengths simultaneously.
 For linking trade flow data with environmental pressures, a production or a consumption perspective
can be applied. The production perspective applies environmental accounts for the considered
economic activities. The consumption perspective makes use of footprint indicators.
 There is no consistency in how the scope of biodiversity is conceptualised in different studies, which is
related to an almost complete absence of explicit definitions for biodiversity in the reviewed literature.
This helps to explain why the degradation of ecosystem services is hardly discussed as part of
biodiversity impacts.
 Biodiversity impacts are very diverse, which is related to the broad scope of biodiversity (defined as
including species and ecosystems) and to the complexity of causal pathways between pressures and
environmental conditions, which in turn define the biotic conditions for healthy habitats and species
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populations. Causal pathways are not always clearly understood or are difficult to identify due to lack
of scientific knowledge and/or lack of data. Generally, however, there is plenty of evidence on
biodiversity impacts of production of commodities exported to the EU. On a case-by-case basis
several studies have provided such evidence.
Throughout the literature there is no uniform approach to identify priority sectors and/or commodities.
This is mainly due to the absence of a global standard to define the biodiversity footprint of
commodities (or regions), which in turn can be attributed to the complexity of biodiversity impact
assessment. As a result, a wide variety of criteria or indicators are used to cover direct and indirect
biodiversity impacts. Nevertheless, even without a standard ‘biodiversity footprint’ methodology, only
relatively minor differences are noticed with regard to the identification of priority sectors and
commodities using different methods or indicators.
Mainly indirect biodiversity indicators are applied as proxy-indicators for measuring the real
biodiversity impacts, including land use, water use and direct consumption of products, as well as the
other available ‘footprint’ indicators (land, water, etc.). These indicators have the advantage that they
can rely on data on environmental pressures which can be linked to trade flows by means of
Multiregional Input-Output Modelling (MRIO). Land use and land use change (including ILUC) is by far
the most frequently applied proxy-indicator for assessing biodiversity impacts.
The fact that direct biodiversity indicators are rarely applied is also due to the difficulties involved in
linking economic activities with biodiversity impacts. However, some innovative indicators have been
developed and applied such as ‘embodied deforestation’ and the ‘threatened species index’. Both
indicators prove to be very useful in assessing the global biodiversity footprint of EU demand for
commodities.
Biodiversity impacts are not only generated at the first stage in supply chains, i.e. during the
production and harvesting of feedstocks and raw materials. Also at the intermediary storage,
processing and transport stages biodiversity can be affected. Top-down approaches such as MRIO
tend to overlook these stages but relevant impacts can be captured by bottom-up approaches such as
LCA-based studies.
The outcomes of the Eora database applied to trade flows to the EU27 are only partially consistent
with the overall outcomes of the literature review. Agriculture and fisheries are among the three
sectors causing most threats to IUCN Red List species, which is consistent with the overall outcomes
of the literature review. Also gas, oil and mining are ranked high. There is consistency between
modelling outcomes and existing literature with regard to the ranking of the EU countries with the
highest biodiversity impact. This suggests that the frequently used land footprint (as an alternative to
the threatened species index) might be a pragmatic and reliable proxy-indicator for biodiversity threats.
Other results are less consistent; in particular the impacts of the forestry sector appear to be underestimated in the Eora model.

All applied methods have to rely on data and hence the quality of outcomes is largely determined by the
availability and quality of such data. In this respect, throughout the literature review, the following main
weaknesses were identified:
 Lack of relevant environmental statistics, in particular ecosystem-related or even biodiversity-related
accounts; this type of accounts is generally not available at the moment. Traditional environmental
accounts such as water use, air quality or resource use are only very indirect indicators for ecosystem
condition.
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 Lack of a uniform categorization system for sectors and commodities at an international scale.
Application of the Eora database has clearly demonstrated the importance of these weaknesses.
 Lack of a global standard for biodiversity footprint indicators and lack of insight into which indicators to
apply for achieving reliable outcomes.
 Uneven coverage of commodities, with for instance mining activities receiving much less attention than
biofuel production.
Possible ways of addressing weaknesses and closing gaps are the following:
 Development of a global ‘biodiversity footprint standard’. At this moment, land use change, embodied
deforestation and the threatened species index seem to be suitable (proxy-) indicators for measuring
biodiversity impacts related to international trade of commodities. Combining these indicators or
expanding the set of indicators with additional state- or pressure-related indicators will certainly
enhance robustness of outcomes but requires more efforts. However this is a complex issue and
requires specific research. The development of a global methodological standard with regard to
metrics for measuring biodiversity and ecosystems services quality (including their degradation and
improvement) would be very beneficial as it would facilitate measuring the real biodiversity damage in
quantitative terms, which in turn would help enhancing the effectiveness of many policy instruments to
tackle biodiversity loss.
 Development of ecosystem or biodiversity accounts (to be applied in national environmental statistics).
 The ‘threatened species index’ proved to generate useful outcomes at the more aggregated levels
(e.g. country level or sector level). Its usefulness could be enhanced substantially by making the IUCN
threat categories more detailed in the sense that (1) threats should be immediately linked to economic
activities, and (2) the importance of the threat should be described.
 More consistency in international and national trade statistics data would also be beneficial.
Chapter 3 presents five (groups of) commodities which were selected for further investigation in the
remainder of the study. Primary selection criteria were:
 Commodity belonging to sector with high biodiversity impacts (agriculture, fisheries, forestry, mining,
energy);
 Important direct and/or indirect biodiversity impacts of commodity (including impacts on biodiversity
hotspots, where known);
 Spatial scale of impact during production;
 Significance of EU imports;
 Future trends (is production and EU import expected to increase?).
Additionally the following secondary selection criteria were applied:
 Availability of sufficient Eora data – this is important given that a more detailed analysis of selected
commodities in Chapter 4 will to a large extent rely on Eora modelling;
 Variation in geographical origin of commodities, in affected ecosystem types and in economic sectors.
For each of the five selected commodities a more in-depth case study is carried out, linking the
commodity to a particular exporting region or country (Chapter 4). Limiting the scope of the case studies
in this way allows for a more focused approach to the analysis of specific trade flows, involved actors and
potential policy instruments.
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The following five case studies are carried out:
 Soy imports from Brazil (Brazil being the main source of EU imports);
 Bovine meat from South America (Brazil and Argentina being the main exporters);
 Cotton from India (India being a large exporter of raw cotton to China for clothes manufacturing
destined for EU);
 Fisheries products from Madagascar (biodiversity hotspot);
 Gold from Papua New Guinea (biodiversity hotspot).

Using the case study approach, the supply chains of the five selected commodities are then
examined in order to determine the areas where EU policy intervention could be most effective. Each
case study outlines: (i) the uses to which these commodities are put within the EU (in raw and embodied
form), (ii) their import (and re-export) patterns linking certain major source countries to the EU and its
Member States and (iii) finally, the conditions under which the commodities, or the raw materials from
which they are made, are harvested or produced in the source country.
Since each of the commodities is consumed, traded and produced in a unique fashion, it is not always
possible or effective to apply generic recommendations to all of the selected commodities. In certain
cases, it is necessary to tailor any intervention based on the characteristics of the commodity’s supply
chain. Indeed, there are a number of factors which should be considered before proposing any particular
policy intervention for a given commodity. These factors may, for simplicity, be categorised as to whether
they are idiosyncratic (i.e. specific to the commodity – such as storability, transportability), demandrelated (e.g. how commodity production is driven by consumers or downstream industry), supply-related
(e.g. driven by factors specific to upstream producers e.g. farming conditions) and/or due to other factors
(such as government intervention, subsidies etc.) 1 (see Table a).
Table a: Commodities & policy intervention factors

Table b gives a high-level summary of how the most relevant factors (and related possible intervention
points) apply to cotton, gold, soy, beef, and fish (a further, more in-depth analysis is presented in the main
body of the report).

1

The grouping of these factors is similar to the categories of factors assessed in CEPS (2013).
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Table b: Factors related to possible policy intervention points across the five case study commodities

Cotton





Gold



Soy



Specific
factors
Although cotton
is recyclable, the
vast majority of
cotton products
are sourced from
primary
production.
Therefore
intervention
to
encourage reuse
or recycling may
warrant
further
investigation.
At
production
level,
GMO
cotton seems to
have significantly
reduced use of
water
and
chemicals.
As gold recycling
is
a
mature
industry,
and
given that there
are
few
substitutes
available,
new
demand
may
have to be met
by new mines or
through use of
existing stocks.
As a feedstock
for livestock and
energy, soy is
substitutable.
Given also that
supply chains are
not
overly
complex, this can
facilitate
intervention.







Demand
factors
Consumers
consider
cotton a superior product
to
man-made,
less
environmentally
friendly
oil-based
alternatives.
Therefore there are few
opportunities
for
substitution.
While organic/fair trade
cotton
provides
an
alternative in theory, its
low market share limits its
availability for consumers.
The low price of clothing
compared to income may
reduce the impact of any
demand-side instrument
such as resource taxes.





Supply
factors
There are several
million producers of
cotton lint. Therefore
intervention at the
production
stage
(e.g.
certification
etc.) may not be
feasible.
Given the size and
purchasing power of
downstream textile
and
clothing
companies, it may
be
feasible
to
intervene
further
downstream at the
clothing wholesale
and retail level.



Other
factors
Government
subsidies
and
stockpiling
are
major drivers of
cotton
lint
production. Any
reduction
in
subsidies would
lead to a fall in
production.
However, the EU
does not play a
significant
role
here as it is not a
leading producer.



Much of today’s gold
consumption is driven by
investors rather than by
consumers. While it is
difficult to envisage how
the EU can reduce such
demand, a fall in gold bar
investor demand would
significantly decrease gold
demand.



Although gold is
traceable, once it is
smelted it is very
difficult to identify its
source (from a new
mine or from existing
stocks). Intervention
may
be
more
feasible earlier in the
supply chain.



Unlike
other
commodities,
governments are
major
participants
in
the gold market.
However,
EU
central
banks’
purchases
in
recent
years
have been low.



Demand for soy grows in
line with demand for meat
and biofuels. As soy and
soy products tend to be
used as production inputs
in the EU (i.e typically not
sold directly to final
consumers),
any
intervention would have to
take place at wholesale
level.



Soy’s short supply
chain and limited
number of producer
countries means that
any
policy
intervention could be
focused at source, at
farms or at the level
of initial processing
in these countries.



Soy is subsidised
by governments
in a number of
ways. However,
with
the
exception of EU
energy targets,
policy
intervention
to
reduce subsidies
is largely beyond
the EU's reach.
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Beef



Fish



Unlike
other
commodities,
beef
is
not
homogenous, as
quality is one of
the
main
purchasing
criteria, at least
within the EU.
Any intervention
needs
to
carefully consider
this trend toward
decommoditisation
of beef products.
Despite
the
growth
in
aquaculture, fish
stocks are finite
given
current
harvesting
techniques and
dependence on
catches
which
are driven by
fishing
quotas
rather than any
ownership
criteria.







The introduction of
EU
food-safety
checks for beef from
Brazil is believed to
have
led
to a
decrease in exports
to the EU. This
would suggest that
farmers
have
problems
meeting
EU
requirements,
which may lead a
diversion of trade.



Beef production
is
heavily
subsidised.
However,
in
contrast to soy
and cotton, the
EU plays a major
part
in
subsidising
production within
the EU.

Demand for and supply of fish products continues to
grow worldwide, especially internationally traded
frozen or prepared products. This occurs in spite of
frequently depleted resources. The complexity of the
fish value chain makes traceability challenging; the
origin of the fish is not generally labelled and origin is
linked to the nationality of the fishing fleet and not to
where it is sourced. Efforts to improve certification
schemes including better traceability of biodiversity
impacts would appear warranted.



Environmentally
harmful subsidies
that,
among
other
factors,
encourage
overfishing, have
been a major
driver
for
biodiversity loss.
Trade
negotiations
could
promote
the removal of
such subsidies.

The worldwide demand
for beef is growing with
income
levels.
EU
demand remains strong
despite current economic
challenges.
Given
that
final
consumers appear to be
increasingly sensitive to
the quality and production
processes of the meat
they
purchase,
intervention
at
the
consumer level may be
appropriate.
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The purpose of the supply chain assessment is to identify suitable policy instruments. Thus the fourth and
final element of the study, which builds upon the case study findings, follows a two-step sequence. First,
a range of relevant and “transferable” policy instruments are identified, and second, their potential
suitability (and effectiveness) in the context of the selected five commodities is assessed.
As the EU has a large variety of policy instruments with diverging geographical and sectoral application
as well as different underlying objectives, these instruments have been grouped by area (resource
efficiency, trade/commercial and development policy-related instruments) and by type:
 regulatory instruments such as obligatory standards and regulations based on legislative provisions;
 economic instruments such as taxes and import tariffs; and
 voluntary measures which may include the fostering of Corporate Social Responsibility (CSR)
initiatives such as, for example, voluntary non-financial reporting.
Furthermore, the policy instruments can be grouped into three categories: (1) instruments which can to a
greater or lesser extent apply to all five commodities, (2) instruments which would only be effective for
some of the commodities, and (3) remaining instruments which are possible but not considered feasible
at present.
In the first category, five instruments were considered as a being suitable – albeit to varying degrees – for
each of the selected five commodities. This includes the use of product certification and labelling and
non-financial reporting on impacts by producers and downstream traders. The main open question here
relates to how much the EU should be involved in standardising labels and company reporting, and how
much it should leave to bottom-up initiatives and individual companies. To support producing-country
governments, development assistance could be targeted at improving these countries’ capacities to
monitor and manage the impact of such production. A fourth policy instrument which could apply across
21
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all commodities is R&D support and development cooperation. Here, though, the emphasis of
international cooperation has been on cooperation within the EU or with advanced third economies,
where commodities trade and its biodiversity impacts may not always be a priority. Finally, the
sustainability impact assessments (SIA) used by the EU to inform the negotiation of certain trade
agreements cover environmental impacts and to some extent also include biodiversity. At first sight the
relevance of using SIAs appears limited by the fact that a large number of FTAs with a range of the EU’s
main commodity-supplying partners have either already been signed or are in the process of being
negotiated. Ultimately, however, what matters is how SIA reports are taken into account in both
negotiation and implementation of FTAs.
In the second category, a further six (groups of) instruments may only be relevant for some of the five
commodities. For example, waste minimisation policies may be more relevant for cotton as there appears
to be considerable scope for incentivising the reuse and/or recycling of clothes and textiles. Similar
policies could also be relevant for fish (e.g. to reduce discards), while recycling rates for gold are already
high and the application of waste minimization policies to soy and beef is limited. The opposite is the case
for green public procurement, where cotton is already covered by GPP guidelines and given the fact that
the public sector is not considered to be a large purchaser of clothing/garments. In contrast, there is a
potential to apply GPP to the other commodities, including beef and fish. The possible use of
differentiated import tariffs is only really relevant to beef as import tariffs are already quite low for the other
commodities, and this approach probably cannot, in most cases, be raised due to WTO rules. The use of
non-tariff trade restrictions (such as import bans or partial restrictions) can often be seen as an extreme or
‘last resort’ measure and not as applying across the board, unless these measures are agreed with the
host country as part of a bilateral agreement, e.g. to eliminate trade which the source country deems
illegal (which is the situation at present for timber with some countries). Finally, the encouragement of the
use of biodiversity offsets by companies may be more applicable to commodities where such tools are
easier to apply e.g. where biodiversity damage can be appropriately tracked and measured (such as in
the areas of mining of gold or cattle grazing).
Finally, three policy instruments were discounted up-front as being unlikely to be applied, or difficult to
apply, in the area of biodiversity. Instruments in this third group – which includes market-based
instruments such as resource/product taxes, marketable permits and production subsidies – were
dismissed because of the foreseeable difficulty of reaching agreement amongst member States (where
their adoption would frequently require unamimous decisions) and due to expected implementation
difficulties (primarily due to measurement/data problems). That said, as one of the major focal area of the
EU 2020 resource efficiency strategy is to promote market-based instruments, in the medium and longer
term more attention could be given to the use of price incentives addressing the existing externalities
related to commodities and biodiversity loss in non-EU countries as well as to the collection of data in this
regard.
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The increased globalisation of trade markets has resulted in cheaper commodities, boosted economies
worldwide and brought about greater efficiency in how resources are allocated through specialised
production, increasing purchasing power for many countries.
However, the expansion of international trade in commodities can also be very detrimental for the
environment. While historically, low-impact intrusion into species habitats arose from local demands for
food, fuel and living space, in today’s increasingly globalized economy, international trade chains driven
by demands in net importing countries accelerate habitat degradation far removed from the place of
consumption (Lenzen et al., 2012a). The reasons for this are obvious. Many commodities are produced
and harvested in areas where the highest returns on investment can be achieved and often where
environmental costs are ignored as many of the countries that are important net exporters of commodities
have weak institutional systems for preserving the environment. Consequently, production and harvesting
methods generate a range of significant environmental pressures, including on land and water use, and in
terms of polluted water, soil and air, degraded ecosystems and reduced biodiversity. The transport of
traded commodities adds to these pressures and the increasing complexity of global supply chains, with
ever-growing exchanges of intermediate goods, increases the difficulty of addressing negative
environmental effects of the production and consumption of such commodities.
When produced domestically, the environmental pressures of commodities are felt within our own
borders. However, the increasing consumption of imported commodities in the EU and other major
importing regions is driving the displacement of these pressures to other parts of the world. Consumers in
importing countries are often not aware of these displacement effects, which therefore can be considered
to be an underestimated environmental issue, almost completely determined by economic and
geopolitical factors.
The EU is highly dependent on resources coming from outside Europe, and as such is exporting a large
part of its environmental impacts. Although information and data on the impacts of trade flows on global
biodiversity is far from complete, there are many indications about the significance of the “biodiversity
footprint” of many commodities which are imported into the EU. However, measuring this biodiversity
footprint and understanding the mechanism of international trade as a driver of biodiversity loss is
very complex. There are indeed many factors contributing to this complexity:
 commodities are raw resources or intermediary or final products within a complex supply chain; life
cycle analysis of final products can be very complex, due to the fact that they contain many
components, each of them having its own origin, its own way of harvesting/producing and its own
trade flows;
 international trade chains are very hard to unravel; the main reasons for this are the lack of
transparency in the global trade markets where many intermediaries are involved, and the
heterogeneity of national import and export datasets; only recently are multi-country trade flow models
becoming comprehensive enough to be useful.
 biodiversity impact assessment is a complex issue on itself; there are several reasons for it:
- First of all biodiversity impacts are often indirect and can by caused by a multitude of environmental
pressures (see Figure 1). Biodiversity is, together with mankind (human health, safety, mobility, …)
one of the so-called receptor groups. This means that finally each environmental pressure has an
impact on biodiversity, often in a very indirect way. Depending on the type of environmental
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pressure these impacts can be observed locally, regionally or globally. Figure 1 also reflects that
impacts are caused during each phase of the business value chain. This is important when
considering trade flows.
Knowledge of the environmental impacts generated at the very early stages of the product lifecycle
(i.e. raw material production and primary processing) is often relatively limited, particularly as
impacts often occur outside the EU.
Another reason is that biodiversity impacts are often hard to quantify. Standardized and generally
accepted metrics, including significance frameworks, for biodiversity impact assessment are
lacking. Therefore in existing studies biodiversity impacts are often not addressed or only by proxy
(e.g. land-use change or deforestation).

Figure 1. Biodiversity affected by many pressures along the business value chain (ARCADIS 2012)

 The multitude of stakeholders involved adds to this complexity. Due to globalization almost all
business sectors are involved in international trade flows; a growing number of multinational
companies are controlling the whole value chain but in most cases a multitude of different companies
is cooperating along the whole value chain of a commodity. Next to that the public sector at all
institutional levels (global, country level, local level) is involved as public authorities define trade
regulations (global and national level) and are responsible for environmental (including biodiversity)
regulation and compliance control. A third key player are consumers, where big differences in
awareness of product-related biodiversity issues can be observed between consumer groups within
regions and between regions.
Thus the topic of demand for commodities and its impact on biodiversity globally is complex, but it is
increasingly acknowledged as being a major driver for global biodiversity loss. All stakeholders, i.e. public
bodies, businesses as well as consumers, share the responsibility for addressing it.
Relevant policy objectives have been formulated in various international and European contexts. At global
level, during the tenth meeting of the Conference of the Parties to the Convention on Biological
Diversity in October 2010 a "Strategic Plan for Biodiversity 2011–2020" was adopted. The Strategic Plan
is a ten-year framework for action by all countries and stakeholders to safeguard biodiversity and the
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benefits it provides to people. It includes a 2050 vision, a 2020 mission, six strategic goals and 20 targets
known as "Aichi Biodiversity Targets".
These international biodiversity commitments are reflected in the EU Biodiversity Strategy to 2020,
adopted in 2011, which calls for "taking action within the EU, but also at global level since the EU derives
significant benefits from global biodiversity and is at the same time responsible for some of the loss and
degradation that occurs beyond its borders, notably due to its unsustainable consumption patterns."2 In
particular, Target 6 of the Strategy requires that the EU steps up its contribution to global biodiversity.
One of the actions listed under the target aims at reducing indirect drivers of biodiversity loss. Specifically,
Action 17a) specifies that: "Under the EU flagship initiative on resource efficiency, the EU will take
measures (which may include demand and/or supply side measures) to reduce the biodiversity impacts of
EU consumption patterns, particularly for resources that have significant negative effects on biodiversity."
These goals enjoy broad support by EU institutions. The Council of the EU has repeatedly called for
action to address the direct and indirect drivers of biodiversity loss, and in its Conclusions of June 2011,
the Council welcomed the global dimension of the EU Biodiversity Strategy and the strengthening of
contributions from other policies to biodiversity conservation and sustainable use, including trade. The
European Parliament has also recognised that "rising levels of materials production, trade, and
consumption are an important driving force behind biodiversity loss", and has called on the Commission
and Member States to "adopt measures to promote and develop resource efficiency and sustainable
consumption and production (SCP) policies"3.
Also relevant are the Europe 2020 Strategy for growth and jobs and its flagship initiative on “Resourcest
nd
efficient Europe”, in particular the 1 and 2 milestone defined in the roadmap for this initiative:4
1.

2.

“By 2020, market and policy incentives that reward business investments in efficiency are in
place. These incentives have stimulated new innovations in resource efficient production
methods that are widely used. All companies, and their investors, can measure and benchmark
their lifecycle resource efficiency.”
“By 2020 natural capital and ecosystem services will be properly valued and accounted for by
public authorities and businesses.”

A number of policy instruments are already in place at different levels to achieve one or several of those
objectives. However, a coherent approach where a set of instruments is applied to tackle the whole
supply chain relevant is generally lacking and instruments often only deal with specific commodities or
commodity groups. Also more systematic evaluation of currently applied measures and their observed
effectiveness would help improve and where necessary complement relevant policies.

2

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm
European Parliament resolution of 21 September 2010 on the implementation of EU legislation aiming at the conservation of
biodiversity (2009/2108(INI) http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P7-TA-2010-0325&language=EN
4
http://ec.europa.eu/environment/resource_efficiency/about/roadmap/index_en.htm
3
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Objectives and outline of the study

Within the overall objective to contribute to avoiding or minimising the loss of global biodiversity which is
caused by certain production and consumption patterns in the EU, this study will:
 take stock of knowledge which is relevant for identifying commodities imported into the EU with
significant negative impacts (direct or indirect) on biodiversity in source countries;
 contribute to the possible development of measures aimed at reducing the negative impacts of
EU consumption patterns on biodiversity in non-EU countries, by analysing instruments of public
policy which can influence the conditions under which those commodities are produced and
consumed.

The remainder of the study is structured in accordance with the following specific objectives:
a) Collection and assessment of existing studies and analyses identifying commodities, the
production or consumption of which has a (direct or indirect) negative impact on biodiversity, and on
that basis, description and critical review of the methodologies used to assess the impacts of
those commodities on biodiversity, so as to enable comparison of the findings (see Chapter 2);
b) In cooperation with the Commission, selection of a small set of commodities that have been widely
recognised in the reviewed literature as having a significant negative impact on biodiversity, and which
concern a certain range of economic sectors and geographic regions (see Chapter 3);
c) Description of the supply chains, trade flows and consumption patterns for the selected
commodities to allow identifying those conditions or stages which could be influenced through publicpolicy intervention to reduce negative impacts (see Chapter 4);
d) Analysis of policy instruments or measures, in particular at EU level, which are, or could be, used
to avoid or minimise the negative impacts on biodiversity caused by those selected commodities (see
Chapter 5).
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2

Compilation
and
assessment
of
studies
on
EU commodities imports and their biodiversity impacts

2.1

Methodology

To address the first of the study’s specific objectives, a review of selected literature sources according to
a set of common criteria is combined with quantitative economic analysis, in particular a multi-regional
input-output (MRIO) model. This section briefly presents both approaches and explains how their
respective findings are used in the remainder of the study.
2.1.1

Methodology literature review

The literature study addresses three issues:
 Commodities and exporting countries;
 Pressures and impacts;
 Methods and indicators.
These issues are studied within a subset of literature sources that have been selected with the help of
specific criteria (see below). For each issue we have defined a number of key questions, which served as
a guidance for our literature search. These key questions are also the basis for structuring the discussion
on the literature review in this report, although in order to avoid repetition or overlaps some key questions
were combined under one heading. Nevertheless, due to the close links between the discussed issues,
overlaps cannot completely be avoided. As an example, the identification of commodities with a high
biodiversity impacts depends on the type of pressures and impacts considered in relevant studies and the
associated methods and indicators.
The first section (see 2.2.2) deals with selection of commodities and trade flow analysis. The following key
questions were applied: to the selected sources:
1.
2.
3.

4.

Which are the commodities perceived as (potentially) relevant and how is their relevance assessed
or validated?
How is trade in these commodities assessed, and which exporting countries or regions are covered
(biggest exporters, most biologically diverse,…)?
Which commodities emerge from existing sources as having the biggest impact in source countries,
in relative terms (per unit produced/traded) and in absolute terms (taking into account trade
volumes)?
Are there any EU-traded commodities which can reasonably be suspected to have biodiversity
impacts but have been excluded from existing analyses?

The second section (see 2.2.3) deals with biodiversity pressures and impact assessment in the reviewed
literature. Biodiversity impact assessment is a complex issue in itself. Biodiversity impacts are often
indirect and can be caused by a multitude of environmental pressures. Therefore we addressed the
following key questions:
1.
2.
3.

How is biodiversity defined (e.g. only animals and plants, or also ecosystems as a whole, including
ecosystem services))?
Which kinds of pressures and impacts in source countries are analysed?
Are pressures clearly linked to specific business sectors?
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Which parts of the trade flow chains are analysed (e.g. are important transport nodes like harbours
and associated industrial estates also considered?))?
How have indirect impacts been dealt with (e.g. ecosystem degradation due to air pollution))?
How have impacts other than local ones (regional, global) been dealt with?
How have cumulative impacts been dealt with?

The third and final section (see 2.2.4) addresses the issue of methods and indicators. Until today a
generally accepted framework or guidelines on metrics for quantified biodiversity impact assessment are
lacking. In this section we investigate which methods have been applied to assess and describe
biodiversity impacts related to harvesting or producing activities in third countries driven by international
trade. Descriptions can be qualitative, semi-quantitative and quantitative. Within this section the following
key questions were addressed:
1.
2.
3.
4.
5.
6.

Which methods and indicators are used to describe and measure impacts?
Which criteria are used to determine if impacts are significant (e.g. conservation status, Red List
data, …)…)?
How are different types of impact related or compared to each other?
How can standard methods of trade-flow analysis best be combined with (qualitative or
quantitative) environmental assessments?
How can different biodiversity/ecosystem impacts be aggregated and integrated in composite
indicators currently under development, in particular the “environmental footprint”?
What is the temporal scope of different indicators (e.g., including “historical” or anticipating future
losses)?

The literature review covers relevant academic as well as policy-oriented work, including studies prepared
for the Commission or Member-State authorities. We first identified a “longlist” of more than fifty
potentially relevant literature sources. Based on a number of criteria we shortened this list to 26 sources
for a more detailed investigation. The following criteria were used:
 Publication date: recent literature sources were given preference;
 Data: literature sources from an acknowledged authority on the topic discussed (e.g. IUCN, UNEP,
EC) or making use of internationally acknowledged data sources (e.g. Eurostat) were given
preference;
 Biodiversity impacts of commodities: literature sources that deliver useful information on environmental
and/or biodiversity impacts of sectors or commodities were given preference, while we also aimed at
variation between sources that deal with specific commodities and ones that gives a general overview;
 Tools, criteria, methods: literature sources providing addressing also methodological aspects of
assessing biodiversity impacts and/or assessing trade flows were ranked higher;
 Specific questions: to be able to answer some of the specific questions, additional literature was
needed on, for example, illegal trade or indirect land use change. Studies with such a focus were
selected for their in-depth analysis of these issues. The commodity selection in these studies was of
secondary importance only;
 Supply chain: biodiversity impacts of manufactured goods are rarely covered in literature. These
goods often consist of many different materials and travel along a complex supply chain. To cover this
aspect of the study, we looked at some case studies together with articles on life-cycle analysis (LCA)
and environmental footprinting. However, there remains a gap in literature on manufactured goods;
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The literature review did not focus on policy instruments, as this was not required within the contract. To
assess the selected literature sources in a uniform way and to ensure being complete with regard to the
range of issues to be reviewed in each literature source we prepared a template with a uniform series of
questions reflecting the issues to be dealt with. The completed summaries are attached under Annex 1.

2.1.2
Application of Eora-MRIO to identify biodiversity impacts
In addition to the literature review, which focusses on direct and indirect biodiversity indicators in
commodity studies, we used the Eora-MRIO model developed by Lenzen et al. (2012a; also see:
http://worldmrio.com/biodivmap/about.htm) to determine the impact of the global export of commodities to
Europe (EU27) on biodiversity by means of a direct biodiversity indicator (red listRed List species).
In this context the following key questions were addressed:
1.
2.
3.
4.
5.

What are the most relevant outcomes of the Eora-MRIO model?
What is the sector-specific “biodiversity footprint” as calculated by the model?
Which exporting countries show the highest number of threatened species due to the export of
commodities to EU27?
Which commodities show the highest contribution to the threatened species index?
How can these results be interpreted and what are their implications?

A detailed description of the Eora-MRIO model is presented in Annex 2.

2.1.3
Methodology summary and gap analysis
The literature review and the application of Eora-MRIO were carried out in parallel. KGM & Associates,
partner in this contract and including the experts from Lenzen et al. (2012a), applied the Eora-database to
filter out relevant data in order to present a comprehensive picture for trade flows induced by the EU.
ARCADIS prepared graphs and maps on the basis of data provided by KGM. Results of both exercises
were cross-checked and outcomes were validated in case of convergence, or marked as inconsistencies
in case of divergence. theA gap analysis was performed in which three key questions were addressed:
1.
2.
3.

What are the convergences and divergences between the approaches and findings?
Which weaknesses are shared, or gaps which remain, between existing analyses?
Are there possible ways of addressing weaknesses and for closing gaps?

2.2

Literature review

2.2.1

Explored literature sources

In the process of selecting the literature sources it became evident that literature has mainly been dealing
with agricultural commodities. Almost half of the studies we identified have a focus on the environmental
or biodiversity impact of agriculture. The main reasons for this probably are:
 Agricultural commodities have a large impact on land use change, both direct and indirect. Production
of these commodities requires large amounts of land, thus ensuring that their impact is tangible;
 The impacts are often very direct (e.g. habitat loss and degradation), easier to define and in general
less depending on the local situation than, for example, in the case of mining;
 The biofuel ‘revolution’ and related policy targets have been the engine for the development of biofuel
cropland. This has in turn fed an extensive discussion in the literature on whether these policies will
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effectively reduce carbon emissions or whether they are more likely to cause irreversible damage to
ecosystems and global biodiversity;
 The supply chains of these commodities are fairly simple compared to other, manufactured goods.
Because these studies on agricultural commodities are so dominant in literature, they are also more
visible in the present selection of the literature sources. However, we paid attention to not focussing
solely on agriculture and retaining some variation in the selection of commodities. The explored literature
sources are listed in Table 1. To provide a good overview of the selected literature we scored each
literature source (* [low], ** [medium], *** [High]) in terms of how well each of the key issues is addressed:
 Does the literature source deal with sectors and commodities and is the selection of sectors and
commodities well argued?
 Does the literature source provide a strong description of biodiversity related pressures and impacts?
 Does the literature source provide strong descriptions of the applied methods (trade analysis, links
with environmental or biodiversity impacts, use of indicators)?
The literature sources are presented in alphabetical order. The literature sources received a rating as to
their relevance for the overall study and keywords for each of the literature sources are defined in the
database. Within the EndNote library the studies are also grouped in maps according to their primary
focus.
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Table 1: Overview of reviewed literature sources and scoring of relevance for the study
Reference

Literature source

Bang et al. (2011)

Bang, J. K., Hoff, E., & Peters, G. (2011) EU Consumption, Global Pollution. World Wildlife
Fund Trade and Investment Programme and the Industrial Ecology Programme at the
Norwegian University of Science and Technology.

*

*

**

Bates & Dale (2008)

Bates, J. & Dale, N. (2008) Environmental Impacts of Significant Natural Resource Trade
Flows into the EU. AEA Energy and Environment report to the European Commission, DG
Environment

***

**

***

Bertzky et al. (2011)

Bertzky, M., Kapos, V., & Scharlemann, J.P.W. (2011) Indirect land use change from biofuels
production: implications for biodiversity. Peterborough, JNCC. JNCC Report, n° 456, ISSN:
0963 8091.

*

**

***

Best et al. (2008)

Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer, M., Cavalieri, S., Lutter S.,
& Maguire, C., (2008) Potential of the Ecological Footprint for monitoring environmental
impacts from natural resource use: Analysis of the potential of the Ecological Footprint and
related assessment tools for use in the EU’s Thematic Strategy on the Sustainable Use of
Natural Resources. Report to the European Commission, DG Environment.

*

***

***

Bucki et al. (2012)

Bucki, M., Cuypers, D., Mayaux, P., Achard, F., Estreguil, C., & Grassi, G. (2012) Assessing
REDD+ performance of countries with low monitoring capacities: the matrix approach.
Environ. Res. Lett. 7: 1-13.

*

**

**

Campbell, A. & Doswald, N. (2009) The impacts of biofuel production on biodiversity: A
review of the current literature. UNEP-WCMC, Cambridge, UK.

*

**

**

Cuypers et al. (2013)

Cuypers, D., Peters, G., Prieler, S., Geerken, T., Karstenen, J., Fisher, G., Gorissen, L.,
Hizsnyik, E., Lust, A., & Van Velthuizen, H. (2013) The impact of EU consumption on
deforestation: Comprehensive analysis of the impact of EU consumption on deforestation.
Study funded by the European Commission, DG ENV, and undertaken by VITO, IIASA, HIVA
and IUCN NL. Technical report – 2013 – 063. ISBN: 978-92-79-28926-2.

***

*

**

EASAC (2012)

EASAC (2012) The current status of biofuels in the European Union, their environmental
impacts and future prospects. European Academies Science Advisory Council policy report
19. ISBN: 978-3-8047-3118-9.

*

*

**

EEA (2013)

EEA (2013) Environmental pressures from European consumption and production, A study in
integrated environmental and economic analysis. European Environmental Agency,
Luxembourg Publications Office of the European Union. ISBN: 978-92-9213-351-1.

***

***

***

Campbell
(2009)

&

Doswald

Commodities
or Sectors
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FoEE (2013) Hidden impacts: How Europe’s resource overconsumption promotes global land
conflicts. Friends of the Earth Europe. Available on: http://www.foeeurope.org/hiddenimpacts-070313.

**

**

**

Fritsche (2013)

Fritsche, U.R. (2013) Global Material Flows and Their Environmental Impacts: An Overview.
Eco-Efficiency in Industry and Science 30: 3-17.

*

*

*

JNCC (2009)

JNCC (2009) The biodiversity footprint of UK Foreign Direct Investment. Joint Nature
Conservation
Committee.
Available
on:
http://jncc.defra.gov.uk/pdf/pub09_biodiversityfootprint.pdf.

***

*

*

Kamphuis et al. (2010)

Kamphuis, B., Arets, E., Verwer, C., van den Berg, J., van Berkum, S., & Harms, B. (2010)
Dutch trade and biodiversity, Biodiversity and socio-economic impacts of Dutch trade in soya,
palm oil and timber. LEI report 2011-013, Alterra report 2155. ISBN: 978-90-8615-500-2.

***

***

**

Lenzen et al. (2012a)

Lenzen, M., Moran, D., Kanemoto, K., Foran, B., Lobefaro, L., & Geschke, A. (2012a)
International Trade drives biodiversity threats in developing nations. Nature 486: 109-112.

**

**

***

Meyer et al. (2013)

Meyer, S., Schmidhuber, J., & Barreiro-Hurlé, J. (2013) Global Biofuel Trade: How
Uncoordinated Biofuel Policy Fuels Resource Use and GHG Emissions. ICTSD Programme
on Agricultural Trade and Sustainable Development; Issue Paper No. 48; International Centre
for Trade and Sustainable Development, Geneva, Switzerland, www.ictsd.org.

*

*

*

OECD (2012)

OECD (2012) OECD Trade Policy Studies, Illegal Trade in Environmentally Sensitive Goods.
OECD Publishing. ISBN: 978-92-64-17422-1.

***

**

**

Van Oorschot et al. (2010)

Van Oorschot, M., Ros, J., & Notenboom, J. (2010) Evaluation of the indirect effects of
biofuel production on biodiversity: assessment across spatial and temporal scales. Bilthoven,
Netherlands Environmental Assessment Agency (PBL).

*

**

***

PBL (2010)

PBL (2010) Rethinking Global Biodiversity Strategies, Exploring structural changes in
production and consumption to reduce biodiversity loss. Netherlands Environmental
Assessment Agency (PBL), The Hague/Bilthoven. ISBN: 978-90-78645-50-4.

**

**

***

PUMA (2011)

PUMA (2011) PUMA’s Environmental Profit and Loss Account for the year ended 31
December
2010.
Available
on:
http://about.puma.com/wpcontent/themes/aboutPUMA_theme/financial-report/pdf/EPL080212final.pdf.

**

***

***

Steen-Olsen et al. (2012)

Steen-Olsen, K., Weinzettel, J., Cranston, G., Ercin, A.E., & Hertwich, E.G. (2012) Carbon,
land, and Water Footprint Accounts for the European Union: Consumption, Production and
Displacements through International Trade. Environmental Science and Technology 46:

*

*

**
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10883-10891.
Treweek et al. (2006)

Treweek, J. R., Brown, C., & Bubb, P. (2006) Assessing biodiversity impacts of trade: a
review of challenges in the agriculture sector. Impact Assessment and Project Appraisal 24:
299-309.

*

*

*

Tukker et al. (2006)

Tukker, A., Huppes, G., Guinée, J., Heijungs, R., de Koning, A., van Oers, L., Suh, S.,
Geerken, T., Van Holderbeke, M., Jansen, B., Nielsen, P., Eder, P., & Delgado, L. (2006)
Environmental impact of products (EIPRO): Analysis of the life cycle environmental impacts
related to the final consumption of the EU-25. European Commission DG JRC. Technical
Report EUR 22284 EN.

***

***

***

UK National Ecosystem
Assessment (2011)

UK National Ecosystem Assessment (2011) UK National Ecosystem Assessment: Technical
Report. Cambridge, UNEP-WCMC. Chapter 21: UK Dependence on Non-UK Ecosystem
Services: 1045-1067.

**

***

***

Vanham & Bidoglio (2013)

Vanham, D. & Bidoglio, G. (2013) A review on the indicator water footprint for the EU28.
Ecological Indicators 26: 61-75.

**

**

***

Weinzettel et al. (2013)

Weinzettel, J., Wertwich, E.G., Petersm G.P., Steen-Olsen, K., & Galli, A. (2013) Affluence
drives the global displacement of land use. Global Environmental Change 23: 433-438.

***

*

**

West et al. (2013)

West, C. D., Dawkins, E., Croft, S., Raffaelli, D. G., Brugere, C., & Sheate, W.
(2013).Measuring the impacts on global biodiversity of goods and services
imported into the UK. Defra.

***

***

***
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Commodities and exporting countries

This section reviews the selected literature with regard to the following key questions:
1.
2.
3.
4.

5.

Which are the commodities perceived as (potentially) relevant for biodiversity and how is their
relevance determined or validated?
How is trade in these commodities assessed, and which exporting countries or regions are covered
(biggest exporters, most biologically diverse,…)?
How can standard methods of trade-flow analysis best be combined with (qualitative or
quantitative) environmental assessments?
Which commodities emerge from existing sources as having the biggest impact in source countries,
in relative terms (per unit produced/traded) and in absolute terms (taking into account trade
volumes)?
Are there any EU-traded commodities which can reasonably be suspected to have biodiversity
impacts but have been excluded from existing analyses?

2.2.2.1

Relevant sectors and commodities

While some literature sources immediately focus on a range of commodities (e.g. Bates & Dale 2008) or
even on specific commodities (e.g. Kamphuis et al. 2010; EASAC 2012; Meyer et al. 2013), other sources
only deal with sectors and only refer to commodities for illustrative purposes (e.g. EEA 2013; JNCC
2009). In a sectorial approach an assessment is carried out of the overall environmental or biodiversity
footprint of different sectors. The advantage is that sectors can be compared on the basis of similar
indicators. Commodities produced by sectors which appear to be most detrimental in terms of
environmental and/or biodiversity performance are assumed to have a heavy environmental and/or
biodiversity footprint too, other things being equal. This may not apply to commodities from such sectors if
they are produced under environmentally friendly management or production schemes.
In the analysis below several literature sources are discussed, each of them applying their own approach
to identify those commodities or sectors, involved in international trade into the EU, which have the most
important environmental and/or biodiversity footprint. The following approaches were identified:





Sector-based approach;
Commodity-based approach;
Pressure- or impact-based approach;
Country-based approach.

2.2.2.1.1

Sector-based approach

Different business sectors have different potential biodiversity impacts. This is well demonstrated in Table
2, which gives an overview of the potential biodiversity impacts of specific industrial sectors using the five
MEA (2005) drivers (habitat change, over- exploitation, invasive species, pollution and climate change). In
this JNCC (2009) study the sectors have been categorised into three groups:
 Group A: Sectors with very direct impacts on biodiversity, which include the agriculture, forestry and
fishing sectors;
 Group B: Sectors with a mix of direct and indirect impacts on biodiversity, which include mining and
quarrying, food processing, electricity, gas and water, construction, and transport and
communications. These sectors affect biodiversity through their direct use of land as well as more
indirect impacts through raw material use, infrastructure development and pollution;
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 Group C: Sectors where specific impacts are more difficult to determine, which include the remaining
manufacturing and service sectors. These sectors have more indirect impacts, which may
nevertheless be significant in certain circumstances and locations.
In Table 2, for each sector and MEA driver (MEA 2005), the scale of the impact has been assessed (high,
medium, low) alongside a description of the impact. Agriculture has significant biodiversity impacts for
each of the five MEA drivers, and forestry for four of them (importance of agriculture and forestry in
relation to biodiversity impacts was also found by Weinzettel et al. 2013). The study doesn’t provide
details on the scientific justification of this ranking but the outcomes are generally confirmed by other
literature (see below).
Table 2: Analysis of Impact Strength (on biodiversity) of individual business sectors (source: JNCC 2009).

Also in the work by Weinzettel et al. (2013) on the consumption of different land use classes agriculture
and forestry products were found to be highly important, where Europe and Japan place high pressure on
ecosystems in lower-income countries. In this study they traced the use of land and ocean areas through
internal supply chains to final consumption, modelling agricultural, food and forestry products on a high
level of resolution while also including the land requirements of manufactured goods and services.
The recent EEA publication on ‘environmental pressures from European consumption and production’
(EEA 2013), which discusses the use and application of Environmentally-Extended Input-Output Tables
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(EE-IOT), identified environmental ‘hotspots’ in European consumption and production. For the purposes
of this study mainly the outcomes from a consumption perspective are relevant. A consumption
perspective includes imported goods for final consumption but excludes goods produced for the export
market. It also excludes goods and semi-finished products which are imported and then re-exported.
Pressures caused by consumption include both pressures released directly during the consumption of a
final product (mainly fuel combustion in cars and houses) and indirect pressures accumulated during that
product's global production and distribution. These indirect 'embodied' pressures comprise more than
three quarters of the total pressures activated by consumption. Based on suitable economic input-output
tables and environmental accounts for nine EU Member States (Czech Republic, Denmark, Germany,
France, Italy, the Netherlands, Austria, Portugal and Sweden) four product groups were identified which
together contribute 42 %, 52 %, 37 % and 57 % to GHG emissions, acidifying emissions, ground ozone
precursors and material input, respectively, embodied in all consumed products in these 9 EU Member
States. The four groups — construction works; food products; products of agriculture, forestry and
fisheries; and electricity, gas and water services — together represent only 17 % of total consumption
expenditure. In other words, they are among the most environmental pressure-intensive finally consumed
products.
In addition, according to the EEA (2013), private households contribute approximately 20 % of
environmental pressures directly — mainly associated with the use of fuels for private cars and for
heating of houses. The direct household pressures and indirect pressures embodied in consumed
products were assigned further to some broad functional areas of consumption. The allocation has been
made according to a number of assumptions, for example on the proportion of electricity used for different
purposes in the home, and the proportion of hotel and restaurant services which can be allocated to food.
Based on these assumptions, demand for the three functional consumption areas of food and lodging,
housing and infrastructures, and mobility were found to cause around 60–70 % of environmental
pressures activated by national consumption in the 9 countries. In Figure 2 it’s interesting to notice that
the sectors of ‘Food and beverages’ (links to agricultural commodities), ‘Housing, water, electricity, etc.’
(links to mineral, timber and oil and gas extraction) and ‘Transport’ (links to oil and gas extraction) are
having the largest contribution.
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Figure 2: Direct and indirect global pressures caused by household consumption, distributed amongst four broad
consumption areas and twelve sectors (based on data for nine EU Member States, 2005; Source: EEA 2013)
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The EEA study based its findings on only a limited number of environmental pressures, i.e. air pollution
and material requirement, and agriculture emerges again as a relevant sector, although impacts on
biodiversity are mainly indirect:
 Climate change (induced by greenhouse gas emissions, and tropospheric ozone precursors) has
major impacts on biodiversity;
 Acidifying emissions are harmful to many ecosystems;
 Material extraction causes habitat loss and a range of indirect biodiversity impacts.
With regard to environmental impacts of different product groups, Tukker et al. (2006) already described
the relevance of food and beverages, housing and transport after reviewing literature and conducting
systematic analyses based on an input-output model. First they reviewed literature which compared the
environmental impacts of products from a life-cycle perspective. Subsequently they developed the “CEDA
EU-25 Products and Environment model” (based on an input-output model). This model covers
environmental impacts of all products consumed in the EU-25 (produced locally and imported) and
includes the stages of extraction, transport, production, use and waste management. Impact analysis was
done using eight final impact categories: abiotic depletion, acidification, eco-toxicity, global warming,
eutrophication, human toxicity, ozone layer depletion, photochemical oxidation. Based on analyses of the
impacts of 283 product groups (per product consumed and per euro spent in % of EU-25 total for each
impact category) Tukker et al. (2006) ranked food and beverages most important for environmental
impacts (with meat and dairy products as main product groups), whereas clothing, housing and transport
follow closely. Together food, drink, transport and housing were responsible for 70-80% of the total
impact of EU consumption in the identified environmental impact categories. This suggests a significant
impact of a relatively small set of product groupings (~20% of total). The importance of these product
categories is also confirmed by the EEA (2013) study (see Figure 2 above).
The FoEE (2013) report sheds light on different aspects of global resource consumption, focussed on the
issues of material consumption and land use as indicators for biodiversity impact. The main focus is on
the agricultural land footprint which includes land for crop production and livestock farming which are
together the largest users of land worldwide (excluding forestry and industrial land use). This report
shows that globally animal products had a slightly higher impact on the required amount of land for
production, while for Europe crop products have a larger impact. This study applies “multi-regional inputoutput” (MRIO) analysis to calculate the direct and indirect (embodied) land demand of products
consumed in different countries and regions of the world. Their results show that Europe imports around
six times more “virtual” agricultural land than it is exporting.
From the FoEE (2013) study it emerges that Germany, the United Kingdom, France, Italy and Spain are
the European countries with the highest land footprint. When correcting for the amount of citizens,
Luxembourg, Latvia, Belgium, Ireland and Lithuania are in the top five of the land footprint per capita. This
can result in “land grabbing” from rural communities. The 2007-2008 world food crisis and an increase in
financial speculation of land commodities has led to an increase in land grabbing in mainly developing
countries around the world. 78 % of land grabs are for agricultural production, of which three quarters are
for biofuels (Anseeuw, W. et al. 2012). When looking at the different product groups in detail and set into
relation to the economic output produced, land use for bovine cattle, sheep, goats and horses is least
efficient. Figure 3 presents commodities which are using a lot of land outside the EU. As the extent of
land use is largely dependent on land productivity the report emphasizes that yield figures (and for
example associated fertilizer use) are very important to take into account and should be included in future
assessments of agricultural footprints.
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Figure 3. Comparison of domestic and foreign land incorporated in European food consumption in 2007 (source:
FoEE 2013).

2.2.2.1.2

Commodity-based approach

The Bates & Dale (2008) study provides another source of information with regard to the link between
EU-imported commodities and biodiversity impacts. The study investigated 40 commodities. Selection
criteria for a first group of 20 commodities from primary sectors (such as wood, soybeans, rice, wheat)
were the economic value and physical volume of trade, while selection of a second group of 20 trade
flows was based on wider criteria, e.g. likely significance of environmental impacts, economic value,
physical volume.
The following commodities were considered:
 Agricultural food products: bananas, bovine meat, cocoa, coffee, fish (crustaceans etc.), fish (fresh,
frozen etc.), maize, milk products (butter, cheese), rice, soybean, sugar (raw and refined), tea, wheat
and wheat flour;
 Non-food agricultural products: bioethanol, cotton, cotton fabrics (woven), leather, natural rubber,
crude palm oil, tobacco (unmanufactured), wood (rough and simply worked), chemical wood pulp;
 Fossil fuels: coal, crude petroleum, natural gas (whether or not liquefied), liquefied propane and
butane gas, petroleum oils other than crude, synthetic rubber;
 Metals & minerals: aggregates, aluminium, aluminium ores and concentrates, cadmium (unwrought),
cement, copper ores and concentrates, gold ores and concentrates, iron and steel, iron ores and
concentrates, mercury, natural calcium phosphates, zinc ore and concentrates.
Based on literature review and expert judgement the commodities addressed in the Bates & Dale (2008)
study were scored and ranked according to their impacts in the following four policy areas: climate
change, biodiversity, human health and natural resources. The overall environmental impact of each
commodity was derived by summing the ratings for climate change, biodiversity, human health and
natural resources. According to the overall environmental impact crustaceans (first ranked) and bananas,
bovine meat, rice and soybeans (all second ranked) were assessed as agricultural food products with the
relatively most harmful impacts on environment. These overall environmental impact ratings were then
multiplied by the total volume of EU imports to assess the trade flows likely to have the highest overall
impacts in source countries. In this list soybeans (first ranked) and wheat/wheat flour (second ranked)
appear to be the agricultural food commodities with the most harmful impacts on environment, at least in
absolute terms. Indeed, while wheat is one of the agricultural commodities with a lower overall
environmental impact, very large amounts are imported, so that the impact of the wheat trade flow is
higher than for trade flows of many other commodities. For biodiversity specifically, the following criteria
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were considered in assigning a rating: habitat destruction, restriction of biodiversity from monocultures
and use of pesticides, insecticides and herbicides, impacts from air, soil and water pollution caused by
commodity production. Due to lack of data the impact assessment was only qualitative. Land use in itself
was not taken as indicator. According to this ranking bovine meat, fish (crustaceans etc.) and fish (fresh,
frozen etc.) are most harmful agricultural and fisheries food products while cotton, cotton fabrics (woven),
crude palm oil and tobacco are the most harmful non-food agricultural products. The study by Bates &
Dale (2008) acknowledges the fact that the rankings of commodities based on environmental criteria, in
particular those with regard to biodiversity, are rarely based on quantitative data. Moreover impacts on
climate change and natural resources might have secondary impacts on biodiversity.
Some studies are focusing on only one or a limited selection of commodities. Recently many studies were
prepared with regard to biofuels, as they are perceived as a potential significant threat to biodiversity in
many countries with biodiversity hotspots, mainly due to rapid increase of production and the large
impacts on land use (and related direct land use change (LUC) and indirect land use change (ILUC)). For
example, Campbell & Doswald (2009) estimated that future development of biofuel feedstock farming
could occupy half the current crop land, with a potential deficit between land availability and projected
land requirements. As the global population is increasing further, this raises important questions on how
to use the available land (e.g. Best et al. 2008; Van Oorschot et al. 2010). Biomass production for biofuel
purposes is under continuous development. First generation biofuels (e.g. corn, sugar cane, sugar beets,
wheat, palm oil, rape seed, sunflowers, soybeans and Jatropha) are considered to have the largest
current and future impact on biodiversity (both in volume and relative biodiversity impacts; Campbell &
Doswald 2009; Cuypers et al. 2013). They are very prominent in the literature, with second (e.g. willow,
poplar, grass, agricultural and forestry waste products) and third (e.g. algae) generation biofuels much
less researched. Recent reports have questioned the capacity of second generation biofuels to reduce
the negative impacts on biodiversity (e.g. EASAC 2012; Meyer et al. 2013). If second generation biofuels
won’t be able to reduce the biodiversity impact of first generation biofuels within the next decade,
biodiversity loss driven by biofuel crops will continue. In 2009, 98% of biofuel production involved the
production of bioethanol from sugars (sugar cane and maize) and biodiesel from oil seeds (palm oil,
soybeans and rapeseed). The literature does not rank different feedstocks with regard to their respective
impacts on biodiversity. The main tropical biofuel growing countries are Brazil (sugarcane), Malaysia and
Indonesia (palm oil). These countries are considered biodiversity hotspots, suffering heavily under
deforestation. The Cerrado (Brazil) is a frequently mentioned example of a unique ecosystem being under
threat from expansion of sugarcane and soy plantations. Other important source regions are the USA,
EU, Brazil and China. Policy is considered to be an important driver for the increase in biofuel plantations.
In Europe the Renewable Energy Directive (RED) has set a policy target of 10% for biofuel use within the
transport sector by 2020. It has been suggested that, for example, ethanol production would be reduced
by 30% and biodiesel by more than 50% without this type of policy targets driving the increased demand
for biofuels (Campbell & Doswald 2009).
In the literature palm oil is the most discussed feedstock, although only a small fraction of palm oil
production is destined for biofuels (e.g. biodiesel). This distinction is not made in every literature source.
The EASAC (2012) also performed a literature review on the EU mandatory target of attaining a 10%
share of renewable energy in the road transportation sector of the EU Member States by 2020. The study
specifically focused on the biofuel commodities (e.g. palm oil, rape, sunflower, soy, grasses, woody
matter, straw and algae) and what the future needs are in relation to land necessary for the production of
first generation energy crops. Additionally second generation biofuels from non-food crops were
addressed together with third generation biofuels from biological processes. The study provides an
overview of potential challenges and impacts in relation to the global food supply, climate change and
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biodiversity. First generation energy crops are also mentioned as being the major threat to biodiversity
outside the EU. Countries like Brazil are specifically mentioned where the cultivation of palm oil,
sugarcane or soy has a strong impact on land use change.
2.2.2.1.3

Pressure- or impact-based approach

Another approach to identify most biodiversity-relevant sectors and commodities is to focus on one
specific type of pressure, e.g. deforestation. Deforestation causes habitat loss and as such is an
important cause for biodiversity loss. The study by Cuypers et al. (2013) includes a comprehensive
analysis of the impact of EU consumption of imported food and non-food commodities and manufactured
goods on deforestation.
According to this study, deforestation for timber production has important biodiversity impacts, in
particular if forestry practices are non-sustainable. However, indirect causes for deforestation should also
be taken into account when analysing commodities. It required the development of innovative models to
link land use changes to observed deforestation data on the one hand and to link embodied deforestation
to trade flows and final consumption in the EU on the other hand. Previous modelling has linked
embodied land use as an externality to trade flows and final consumption, but never to embodied
deforestation. For a good understanding of the models used it is important to explain the difference
between “apparent” and “final consumption”. “Final consumption” consists of goods and services used by
individual households or the community to satisfy their individual or collective needs. “Apparent
consumption” is calculated as “production plus imports minus exports, sometimes also adjusted for
changes in inventories”. The concept does not distinguish between intermediate and final consumption.
“Apparent consumption” is subject to system boundaries and cannot track highly processed products (e.g.
leather handbags, shirts, furniture) which might be exported again. Apparent consumption analysis is
used in LANDFLOW modelling, a physical units-based trade model. It can track the trade of agriculture
and forest commodities and their embodied deforestation. Once these commodities become highly
processed products, they cannot be tracked any longer. Embodied deforestation of these products is
attributed to the country where the tracking stops. Final consumption analysis is used in GTAP-MRIO
modelling, a monetary-based model to simulate how all products derived from agricultural and forestry
commodities are traded throughout the world.). GTAP data (Global Trade Analysis Project) describe
bilateral trade patterns, production, consumption and intermediate use of commodities and services (see:
https://www.gtap.agecon.purdue.edu/databases/). The GTAP-MRIO model traces embodied deforestation
up to the final consumer sector in a country or region but does not focus on the physical commodity or
product. In the Cuypers et al. (2013) report these two models are used to create a distinction between
apparent and final consumption. The difference is explained in Box 1.
Box 1. Difference between apparent and final consumption based on a practical example
(Cuypers et al. 2013)
“Most primary ingredients of a pizza (e.g. cheese, maize, meat, soy beans, sausages) that contain
embodied deforestation and that are imported in the EU are seen as European apparent consumption.
These ingredients are tracked by the LANDFLOW/apparent consumption approach, including re-exports
as ingredients, if applicable. However, if the pizza as a whole is produced in the country of deforestation
and exported to the EU27, this is not visible as EU apparent consumption for the LANDFLOW model,
because it is a highly processed product. For the same reason the export of a pizza produced in the
EU27 out of imported ingredients with embodied deforestation is not visible as re-export either.”
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In this study the results of both models are used and analysed next to each other. For the period 1990 –
2008 the global deforestation is estimated around 132 Mha due to the conversion of forest land to land for
crop production, ruminant livestock production and industrial round wood production. Of the 132 Mha
(55%) of deforestation linked to global production of agricultural and forestry products, only 4.5 Mha (2%)
of deforestation was attributed to logging. Additionally, within the overall impact of the agricultural sector
(128 Mha or 53%), 69 Mha (29%) of forests were directly or indirectly cleared for cropland to meet the
global human demand for food, feed for livestock, fuel and fibres from crops. About 58 Mha (24%) of
forests were cleared for pastures to raise livestock. Ranking the sectors that are associated with
deforestation worldwide, pastures for ruminant livestock production represents the largest share with 58
Mha (24%). The agricultural crop sector represents 69 Mha (29%), divided over individual commodities
soybeans (13 Mha), maize (8 Mha), oil palm (6 Mha), wood products (5 Mha), rice (4 Mha), and sugar
cane (3 Mha). In conclusion, the consumption of livestock products from ruminant animals which are fed
on grazing land (mainly beef), is the most important driver of deforestation on a global scale. The EU27
was the largest importer of deforestation embodied in crops and livestock products (9 Mha of
deforestation). The highest share was trade through international crop products. In total 7.4 Mha of
agricultural land for crops was consumed by the EU27 economy, with a part re-exported to livestock
products (Figure 4).

Figure 4. Cumulative deforestation embodied in EU27 crop consumption (1990-2008; source: Cuypers et al. 2013).

The most decisive factor was the import of oil crops, as they are heavily associated with deforestation in
the country of origin. This embodied deforestation was mainly associated with two crops and their derived
secondary crop products, namely soybean cake and soybeans (together 82%) and oil palm (17%). Quite
notably, the EU27 has been the most important destination of soybeans from Brazil and Argentina. From
1990 to 2008, about 1.2 Mha of deforestation was embodied in the EU27 net imports of ruminant
livestock products due to expansion of pasture areas in the respective countries of origin. The EU27 is
the main net importer of embodied deforestation in traded ruminant livestock products. For wood based
products the EU27 only imported 0.2 Mha. The detailed analysis on final consumption for 2004 (GTAP
approach) also provides a comparison of embodied deforestation traded between different trading blocks.
The EU27 is the largest net importer, by a factor of two, followed by East Asia, and then North America.
South and Central America dominate the net exports, by a factor of three over South East Asia and then
Africa, a factor of two less than South East Asia. The final consumption of deforestation embodied in crop
products is the most decisive factor. This is also reflected in Figure 5. This figure also shows deforestation
embodied in different sectors.
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Figure 5: Trade balances for deforestation embodied in final consumption for different world regions (source: Cuypers
et al. 2013)

The detailed final consumption analysis for the year 2004 (GTAP approach) provides a deeper insight into
how goods and services were consumed within 57 consumption sectors in the EU27. The sectors of final
consumption with the largest allocation of embodied deforestation are dominated by agricultural and food
products, but processed products are often important, such as furniture and clothing. The analysis of
apparent consumption for the period 1990-2008 (LANDFLOW model) points out that amongst all
commodities, oil crops are the most important, mainly due to soybeans and soybean products from Brazil,
Argentina and Paraguay, and palm oil from Indonesia and Malaysia. Figure 6 gives the order of
importance of different combinations of crop products and their country of origin. Only the most important
combinations (share > 1%) are shown in detail. Both LANDFLOW and GTAP-MRIO results show similar
amounts of imported deforestation. However the LANDFLOW data could go into greater detail on specific
commodities.

Figure 6: EU27 imported deforestation by country of origin (2004; source: Cuypers et al. 2013)

A typical impact-based approach is the Eora model as described in Lenzen et al. (2012a). The considered
impact in that study is the number of IUCN Red List species which is presumed to be affected by
production or harvesting of commodities. The approach is described extensively in Annex 2. As the Eora
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model has been applied in the context of the Lenzen et al. (2012a) study, outcomes are included under
2.3.2.
2.2.2.1.4

Country-specific approach

Instead of looking at the EU commodity biodiversity impact, some studies focussed on a specific EU
country which could provide interesting implications on the EU impact overall.
West et al. (2013) addressed five key primary resource industries as the main sectors in terms of
biodiversity impacts: agriculture, fisheries, forestry, extractive industries incl. mining (oil, gas, coal) and
energy. Main criteria for this are scale and future trends:


Agriculture: extensive global area (40%); future increases in production intensities and further land
conversion expected;



Fisheries: 53% of stocks fully exploited, 32% overexploited, 3% depleted; demand for fish
continuously increasing;



Forestry: important global coverage; often biodiversity hotspots;



Extraction (mining and energy): increasing global resource demand; mining activities contribute
significantly to global GDP, and especially in developing countries.

The West et al. (2013) study mainly addresses the issue of quantifying the impact of UK’s consumption of
goods and services on biodiversity overseas. This was addressed by linking two distinct research
streams: trade pathway and supply chain analysis on goods and services, and analysis of production
processes and their impacts on biodiversity relevant indicators. The methodology consists of three
stages:


In the first stage of the method an international trade model is applied to trace supply chain and
physical flows through the economy from producer to consumer (e.g. a MRIO model), which mainly
used FAO and GTAP data. In this stage the quantity of the production for each country is calculated,
the location of production and the environmental impacts;



The second stage includes the selection of specific commodities which reveal the highest impact.
This selection used the output from both the MRIO database and the following biodiversity indicators:
land use, water use and water scarcity, fertilizer use, IUCN Red List status, important Bird Areas, Key
Biodiversity Areas and Alliance for Zero Extinction sites and WWF Global 200 regions. All these
indicators are country specific and therefore compatible with the MRIO model output;



The final stage includes a case study analysis which zooms in on specific local interactions, which
were selected by a steering group. These included soybean production in Brazil and shrimp
harvesting in South East Asia.

This is a good example of the hybrid approach described in SERI (2013) (see 2.2.2.3) in addition to its
unique inclusion of multiple biodiversity indicators. The study (West et al. 2013) states that food products
have relatively high “eco-claims” (higher than metals). Due to the size of the MRIO database they
specifically focus the report on bananas, bauxite, coffee, cocoa, cotton, hardwood, oil palm fruit, rice,
shrimp, soybean, sugarcane and wheat. For stage 1 the MRIO physical-use model shows that relatively
high demands of total land area are driven by cocoa, bauxite and cotton (Table 3). For stage 2 the study
focussed on soybean to be further elaborated (in addition to shrimps in the appendix of the report). The
import of soybean from South America is very high (Brazil 1,417,268 tonnes) and Argentina 1,097,365
tonnes), which is also apparent from the land requirements (Table 3; Figure 7). Based on these figures
we carried out some additional calculations in order to get a better insight in the real magnitude of these
figures. The total land area required to satisfy UK’s demand for agricultural goods and services listed in
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Table 3 amounts to 6.6 million ha which is more than the 6.0 million ha total arable land in the UK today
(http://www.tradingeconomics.com/united-kingdom/agricultural-land-percent-of-land-area-wb-data.html).
Soy on its own requires a total land area equal to 20% of current UK’s arable land.
The water use analysis for soybean in Table 4 (top) indicates that, within the top ten "blue water"5 users
for soybean production for UK demand, the USA, China, India and Iran are the country’s most likely to
encounter water scarcity issues (data at country level – at local level there might be regions less suffering
from water scarcity). For nitrogen fertilizer consumption rates are highest for soybean from USA, Brazil
and China (Table 4, bottom – however big differences in intensity of use), this is similar for phosphorus
and potassium use. With regard to the other environmental indicators (see Table 5), Brazil is highly
important according to most of the indicators showing a large number of threatened species and
important conservation areas. A case study on soybean production in Brazil deals with numerous
complex issues such as crop production, land use change, pollution and other potential biodiversity
impacts and demonstrates very well the complexity of such analysis. Although the study discusses
various limitations in relation to data quality, model composition and data availability, the approach
presented in this report is one of the few studies including a wide variety of different biodiversity indicators
which should be used in future analysis on commodity studies. More details on this case study are
provided in Section 4.3 below.
Table 3. Production to satisfy UK demand compared to total world production and land areas harvested. * represents
data from model output (source: West et al. 2013).

5

Fresh surface and groundwater
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Figure 7. Land requirements for soybean in different countries to satisfy UK demand. Units in hectares (ha; source:
West et al. 2013).

Table 4. (Top) Blue water requirements for soybean production to satisfy UK demand and scarcity measure for each
country. (Bottom) Soybean nitrogen application rates in total consumption for UK demand. * represents data from
model output (source: West et al. 2013).
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Table 5. Biodiversity indicators used to assess the threats from agricultural production to species and ecosystems
(source: West et al. 2013).

Kamphuis et al. (2010) carried out a detailed investigation on biodiversity impacts of three selected
commodities where trade volumes to The Netherlands are significant and which were perceived as
detrimental to biodiversity in their source countries, i.e. palm oil, soybeans and tropical timber. The study
provides a detailed overview of imports of these commodities to The Netherlands and takes into account
the complexity of the commodity supply chains (see Figure 8 and Figure 9) for palm oil and soya
respectively). The study discusses extensively direct and indirect biodiversity impacts for each of these
commodities.
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Figure 8: Schematic outline of the palm oil supply chain (source: Kamphuis et al. 2010).

Figure 9: Schematic outline of soya supply chain (source: Kamphuis et al. 2010).

2.2.2.2

Future trends

A number of studies focus on possible future trends. These studies try to identify the future trends which
might influence the main factors determining international trade in commodities and/or associated
biodiversity loss (based on PBL 2010; Cuypers et al. 2013; Weinzettel et al. 2013):
 Global population growth will drive an increase in traded volumes of commodities; for the EU this
factor is less important;
 Economic growth; the direction is certain (increase) but the size of it is less certain; it is expected that
environmental pressures will increase by higher growth in newly industrialising countries (e.g. BRIC
countries);
 Consumption growth and consumption patterns; consumption growth is a combination of population
growth and economic growth; Weinzettel et al. (2013) found that affluence has an important influence
on the magnitude of environmental/biodiversity footprints; their research shows that the amount of land
and ocean that a country uses in order to produce and trade food or other commodities increases by
35% for each doubling of income, but this only became evident when international trade was taken
into account; they found that this effect was especially strong for timber and seafood, with the demand
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for these products very dependent on income; the consumption pattern also has a huge influence; it’s
a global phenomenon that meat consumption increases with increasing income; meat production has
a very high biodiversity footprint (see Figure 10);
 Agricultural productivity; increased agricultural productivity is beneficial in terms of land use but might
require more intensive use of pesticides and fertilizers, or an increased share of GMO crops;
 Energy use; renewable energy policies have an important impact on the further share of biofuel crops
in traded commodities.
Also the table in Annex 4 presents some future trends for a number of sectors and commodities (based
on estimations by e.g. FAO, Eurostat, OECD).

Figure 10: Increased or decreased land use for different EU27 diets in 2020 and 2030 compared to current land use
for EU consumption (Cuypers et al. 2013)

In the study ‘Rethinking Global Biodiversity Strategies” (PBL 2010) the impact and expected evolution of
global land use was assessed, taking into account the growth in population and income, changes in
structure of GDP (Gross Domestic Product) and technological improvements. In the studied baseline
scenario no new policies related to the environment and global trade were considered. Figure 11 presents
the expected change in land use due to increased land use for pasture, crops and forestry.

Figure 11. Evolution of global land-use and natural areas coverage (source: PBL 2010)
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In the study by Cuypers et al. (2013) an indicative foresight scenario for food consumption in the EU27
until 2030 has been developed to quantify what changes may arise in the future. Although average food
consumption per capita is expected to level off in the EU27, due to the slightly growing population 3-4
Mha of additional agricultural land will still be needed. Oil crops are detected as a decisive factor for
deforestation for biofuel production. Yet another 1.73 – 1.87 Mha would be required for biofuels for
transport, based on NREAP (National Renewable Energy Action Plan) data from Member States (see:
http://www.eea.europa.eu/data-and-maps/figures/national-renewable-energy-action-plan).
2.2.2.3

Methodologies to assess trade flows and to link environmental pressures

How trade is assessed is important for considering commodity impact on biodiversity (or indirect
biodiversity indicators). The West et al. (2013) study lists a number of trade datasets. Two datasets which
were frequently applied in the literature sources we investigated are the OECD Statistics (data based on
National Statistics Offices, EUROSTAT and COMTRADE) and the GTAP Database (based on macroeconomic data of the World Bank, OECD and EUROSTAT, and regional IO-tables from individual GTAP
contributors). Additionally in other source often these global trade databases are used to perform a MRIO
analysis (Lenzen et al. 2012a; Cuypers et al. 2013; Weinzettel et al. 2013; FoEE 2013; EEA 2013). From
this we can conclude that often a “top-down” type of analysis is performed on commodity trade flows. The
distinction between “top-down” and “bottom-up” analyses is developed in SERI (2013) which identified
three main methodologies to analyse trade flows; (1) input-output analysis (top-down approach), (2)
coefficient approaches based on process analysis (bottom-up approach) and (3) hybrid approaches with
elements from both basic methods.
The first methodological approach, i.e. input-output analysis (top-down approach), is based on various
forms of economic input-output analysis, which integrate physical data on resource use (e.g. tonnes of
materials, amount of water and surface area of land) or emissions (e.g. CO 2 emissions). This is the most
frequently applied approach within the literature we review in this report. It starts with the assessment
from the macro-economic level, but includes a disaggregation to economic sectors via the input-output
tables. The input output tables can be assigned to specific regions or countries, which are referred to as
multi-regional input-output models (MRIO, see Box 2 for more information on input-output modelling and
its (dis)advantages). Within this method re-exported products are often difficult to address and various
assumptions have to be included to deal with this.
The second methodology applies a coefficient approach which is a bottom-up approach and starts with
the supply-chain wide view. The resource intensity of every asset in the supply-chain is addressed with
for instance process analysis such as the Life Cycle Assessment (LCA). The problem with this
methodology is that the cut-off a specific part of the product chain is necessary due to the overload of
information collection. Additionally double counting between products is a significant threat to these
methods.
The third methodology applies a hybrid approach including both input-output analysis and coefficient
approaches. This approach splits the total number of products which should be considered in the
assessment and calculates one part based on input-output analysis and the remaining part with resource
intensity coefficients. This approach often uses the strengths from both analysis in a combined
framework.
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Box 2. Input-output analysis
Input-output analysis is a quantitative economic technique that represents the interdependencies between
different branches of a national economy of different regional economies (Leontief 1936). Input-output
models are comprehensive in terms of integrating a whole economic system (region, country or several
countries). These models also allow the integration of environmental data (expressed in physical units).
The review performed by Hoekstra (2010) shows the wide use of input-output models in the past decades
including studies focusing on energy use and environmental issues.
The input-output analysis requires the total input requirement for a unit of final demand. More specifically
this analysis requires two distinct datasets, namely: monetary data and resource intensity coefficients
used to be attached to the input-output tables. Activity data includes production, consumption and trade
data which is available via national and international statistics. See Table 6 for the major input-output
databases that are used within commodity studies. This approach ensures that both direct and indirect
requirements (e.g. deliveries from other sectors) are included in the analysis. The total (direct and
indirect) input necessary to answer the final demand can thus be determined. If for instance an inputoutput model includes data on natural resource use (e.g. material inputs, water use and land use) or
emissions (greenhouse gas emission), the total requirement of natural resources or the total emissions to
satisfy domestic final demand in each sector can be estimated. In total three major types of input-output
models exist:
1.

MIOTs – Monetary input-output tables express the units in economic terms rather than physical
terms. This is a special category which could either apply to one or multiple countries.

2.

SRIO models – Single-region input-output models focus on one country or region and integrate
only input-output tables for the analyzed country or region. The advantage of this method is that
the amount of data is relatively easy to manage. The major disadvantage has to do with imported
goods from other countries, in which imports are viewed as similar to domestic production while
this technology could significantly differ between regions and countries (Tukker et al. 2013).

3.

MRIO – Multi-region input-output models link input-output tables of several countries or regions
with bilateral trade data (Wiedmann 2011). The major advantage is that this model could trace the
supply chain on an international level (Feng et al. 2011) and thus allow taking account for different
resource intensities in different countries. However the disadvantage is that the dataset becomes
very large and difficult to handle without advanced mathematical skills. MRIO models are most
often applied within environmental studies.

Advantages of Input-output analysis (SERI 2013):
1.

Input-output models allow calculating the footprints for all products and all sectors, also those with
very complex supply chains, as the whole economic system is included in the calculation system;

2.

The analysis avoids imprecise definition of system boundaries;

3.

Input-output models avoid double counting, as different supply-chains are clearly distinguished
from each other in the monetary input-output tables;

4.

The accounting framework of this method is closely linked to standard economic and
environmental accounting;

5.

There is a large devotion to improve and refine the (multi-region) input-output tables.

Disadvantages of input-output analysis (SERI 2013):
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1.

The models often assume that each sector produces a homogenous product output which implies
that in one sector, a number of different products with potentially very different resource
intensities are mixed;

2.

This analysis often contains a large time-lag, especially when harmonized databases are applied;

3.

The input-output analysis is highly sensitive to relatively small errors in the trade data, in cases
where imports and exports of a country are large relative to its domestic production;

4.

The issues with allocating resource flows to monetary structures, which implies that trade of
western countries with high value-to-weight ratios is underestimated in terms of actual resource
requirements related to trade and consumption compared to non-western countries which in
reality have higher value-to-weight ratios;

5.

The allocation to specific sector is sometimes difficult and could introduce specific biases
especially when including time-series.

Table 6. Review of the main global multi-regional input-output databases. SUT=Supply and Use Table,
IOT=Input-Output table, MR=Multi-Regional (source: Tukker et al. 2013).

From our literature review similar conclusions can be drawn. In general it becomes apparent that most
literature studies use input-output modelling and most of them focus on the carbon footprint or product
import-export linked to land use. For the land footprint most studies however focus on the bottom-up
coefficient approach to link production to surface area. We agree with SERI (2013) that no single method
is universally suitable for calculating footprint-type indicators for the EU. However they indicated a high
potential for the hybrid approach which combines the strength of both methods. This approach should
therefore be further addressed in future analysis of commodity impacts. Future analysis should also try to
construct more reliable databases by paying more attention to the following aspects: acceptance of the
institution providing the data, standardization and transparency of data generation procedure, quality
checks of data before being published, geographical scope of data, level of available disaggregation of
data and availability of time series, periodicity of data updates. As a note the study also includes a
thorough overview of datasets suitable for footprint calculations which could be relevant for future
assessments. From their analysis it is clear that sufficient information is available on material extraction
and use and production of GHG. However when it comes to water and land use still a large potential of
improvement is present. Other recommendations are presented by Wiedmann et al. (2011):
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Improve the level of detail in product and sector categories;
Harmonize hybrid models;
Improve the quality of environmental data;
Include more time-series;
Include sensitivity analysis and create synergies between the different resources.

The recent EEA publication on ‘environmental pressures from European consumption and production’
(EEA 2013) discusses the use and application of Environmentally Extended Input-Output Tables (EEIOT). Environmentally Extended Input Output Analysis (EE-IOA), a method applied on EE-IOT, allows the
environmental pressures of a whole economy to be viewed according to two complementary
perspectives: a production perspective (i.e. which industries are directly causing environmental
pressures), and a consumption perspective (i.e. which consumed products directly and indirectly cause
environmental pressures) (see Figure 12). The production perspective considers the direct environmental
pressures arising nationally, from the activities of industries and services. For air emissions, for example,
this would include all emissions to air from national production facilities, agriculture, transport services,
etc. (identified as black dots in Figure 12). In this perspective, it is the environmental performance of
different industries and services that is in focus. The consumption perspective, meanwhile, includes all
environmental pressures caused directly or indirectly by national consumption. This includes pressures
from national production for the home market (i.e. excluding pressures caused by production for the
export market) plus pressures occurring in other countries to produce all imported goods which are
eventually consumed in that country. Finally, it includes direct pressures from the use phase of products,
which are used or finally consumed by private households, i.e. combustion of fuel for heating and private
cars. This perspective can also be called a country's footprint.
Another way of looking at this perspective is that it includes all the pressures arising along the global
production cycle of goods and services finally consumed within the home country. In Figure 12
biodiversity is part of the ‘global environment’ and affected by resource extraction as well as by
emissions.

Figure 12: Environmental impacts from a production and consumption perspective (source: EEA 2013)

The EEA (2013), based on previous works by the Organisation for Economic Co-operation and
Development (OECD) and others, has established the DPSIR assessment framework as a working
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principle for their provision of environmental information. Therein, the following three types of
environmental data can be distinguished:
 environmental pressure indicators or data;
 indicators or data on the state of the environment;
 environmental impact data or indicators.
Of these types, only environmental pressure data can be linked directly to economic consumption and
production activities. Typically, environmental pressures are immediate material and energy flows
between the economic and the environmental sphere resulting from human activities. They comprise the
input of materials (metal ores, non-metallic minerals, fossil energy materials/carriers, biomass, water,
etc.), land use and energy; and the output of waste, and of emissions to air, soil and water. Those
environmental pressures, unlike the state of the environment, or environmental impacts can be assigned
to economic activities in EE-IOTs. The production perspective which is drawn directly from EE-IOTs,
gives a basic picture of direct pressures arising from economic sectors and their economic output both for
domestic consumption and export. The consumption perspective is derived from EE-IOTs using EE-IOA.
While the production perspective looks at the question 'what pollutants are being emitted by which
industries?', the consumption perspective considers 'what are the consumed products driving these
emissions?'. Environmental pressures are re-attributed to the production chains of final products
according to the monetary flows between different industries and between industries and final
consumption. The products that indirectly cause the majority of environmental pressures can be identified
and environmental performance of different product groups compared. Finally, the global pressures
attributable to national or EU consumption can be estimated. This is a key piece of analysis in today's
global economy where a large proportion of pressures caused by our consumption are being released
overseas. In the EEA (2013) study a number of key aggregated pressure categories were assessed:
 greenhouse gas emissions, acidifying emissions and emissions of tropospheric ozone precursors from
the latest Air Emissions Accounts from Eurostat gathered in 2008;
 domestic extraction used (DEU), direct material input (DMI) and total material requirement (TMR) from
the Material Flow Accounts (MFA) accounts from Eurostat gathered in 2009 and from supplementary
data.
Statistics on environmental pressures are recorded by national statistical offices in various data formats.
Those environmental pressure statistics need to be adjusted to accounting principles and structures of
the System of National Accounts. Such adjusted environmental pressure statistics are termed
environmental accounts. Environmental accounts are only available for a limited number of environmental
themes. Many important environmental pressures have so far not been included in such accounts on EU
level. According to the priorities set by the European Strategy for Environmental Accounting (ESEA),
selected areas are currently being developed under national pilot studies in a few selected countries
under the guidance of Eurostat. The physical environmental accounts currently under development are
Energy Accounts, Water Accounts and Waste Accounts. The European Parliament, during their reading
of the proposal for the now adopted Regulation on European environmental economic accounts also
requested the future development of forest and ecosystem accounts (Regulation (EU) No 691/2011 of the
European Parliament and of the Council of 6 July 2011 on European environmental economic accounts).
One difficult element in making these calculations in practice is how to deal with imports. National
EE-IOTs only include information on direct environmental pressures caused by national economic
activities. No information is included on what pressures are released by production facilities in trade
partners. Moreover, the national EE-IOTs do not include information on where imports have come from:
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they have simply come from the 'rest of the world'. The standard approach to input-output model-based
estimation of resource use and emissions embodied in imports to a specific country has been to assume
that all related production in other countries takes place using the same technology as used in the
importing country instead of the technology of the country which actually produces the imported products.
The advantage of this approach is that it is rather simple and that it does not require too many data. This
is also the approach applied for the analyses presented in the EEA report.
The assumption of the same technology being used in all countries, however, is not correct, and in recent
years a substantial effort has been made by many research teams to construct more realistic input-output
models which specifically take into account different production technologies in different countries and
regions of the world (MRIO – see Box 2).
Kamphuis et al. (2010) applied the technique of using different production technologies for each of the
investigated product groups in their study. First of all they calculated Dutch import (UN Comtrade figures).
To estimate the land area needed for the Dutch imports of the selected commodities, it is necessary to
link the imports with the related production regions and production systems. The level of detail for such
linkages however, depends on available data. Because trade statistics in general refer to country level,
the production for the Dutch market cannot easily be traced to specific areas, biomes and production
methods in the producer’s country. If more detailed information on the production areas or methods in the
selected source countries is available, it is assumed that the production for the Dutch market follows the
shares of the respective production factors in the country’s total production. For instance, if according to
local production statistics 40% of the total Malaysian palm oil production is from peat swamps in Sarawak,
it is assumed that also 40% of the export to the Dutch market is derived from that particular ecosystem in
Sarawak.
A more specific problem in assessing trade flows are illegal trade flows. Although some studies report on
illegal trade and their impact on biodiversity, no concrete analysis is provided. The difficulty is to discover
reliable data. If they do so, they only mention that illegal activities are taking place, but they do not offer
numerous data or in depth information on the scale of the illegal activities or their impacts, e.g. illegal
poaching due to increased accessibility by new road infrastructure to reach palm oil plantations, illegal
logging in Indonesia’s national parks, illegal disposal of waste, etc. (Bates & Dale 2008).
The OECD (2012) report on ‘Illegal trade in environmentally sensitive goods’ is therefore a welcome
source of information on what they call ‘the five areas that are generally considered to be of major
importance’. These are: trade in wildlife, illegal logging and timber trade, IUU (illegal, unreported and
unregulated) fishing, controlled chemicals (ozone depleting substances or ODS), disposal of hazardous
waste. The report does not give other criteria on which their choice of these commodities is expressed,
although they do give substantial data and in-depth information on the illegal activities for these five
commodities. The importance of illegal activities for logging, wildlife trade, fish, ODS and the disposal of
hazardous waste is made clear.
The less researched commodities, such as oil, diamonds and gemstones and minerals (e.g. coltan),
seem to be less significant in terms of value, although caution is needed with data Illegal trade is defined
as trade which is non-compliant with national law. This could be legislation in the exporting country or
importing country. Although legal activities can have just as negative impacts on biodiversity, they tend to
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be associated with better management practices. Key drivers of illegal trade are differential costs,
enabling conditions such as regulatory and enforcement failures and demand patterns.
There are of course no accurate figures on the extent of these activities, but best guesses put their
combined global value at about 23-54 billion EURO a year, equivalent to perhaps 10-20% of the value of
the illegal trade in narcotics or 15-30 % of the value of the trade in counterfeit goods (OECD 2012). Data
for the trade flow of illegal goods were deduced by comparing the following data:
 Between customs data and data recorded by licensing systems;
 Between customs data from importing and exporting countries;
 Between licensing system data from importing and exporting data.
The report cautions that discrepancies in customs data may not only indicate illegal activities but could
also indicate any one or several of a wide range of other factors such as measurement methods, data
inputting or conversion errors and inconsistencies.
The export of Ramin Wood from Indonesia shows an example of discrepancies indicating illegal activities
(see Table 7). By 1999, Chinese Taipei was reporting imports of more than ten times as much ramin
wood as was being legally exported. This primarily reflected growing problems of illegal logging and
timber smuggling in Indonesia following the economic and political crisis in the country during 1998-99.
Table 7: Trade in Ramin sawn timber from Indonesia to Chinese Taipei 1998-1999 (source: OECD 2012)

For the current literature review, illegal logging and fishing seem to be the most important areas of illegal
trade flow of commodities. The problem of illegal trade in ODS (ozone depleting substances), which could
have major effects on the earth atmosphere and thereby on biodiversity, will most likely solve itself by the
phase-out process of all CFC-using equipment. Some illegal trade in hydrochlorofluorocarbons (HCFCs)
however has been detected (and these have longer phase-out schedules). Therefore they should not be
neglected. Wildlife which is traded is a very specific commodity. Wildlife trade is regulated by CITES.
Although illegal trade of wildlife is an important factor, wildlife trade has very specific characteristics and is
not discussed any further in this review.
2.2.2.4

Main exporting countries/regions in terms of biodiversity footprint

According to Weinzettel et al. (2013) the regions with the highest global land use displacement are as
presented in Figure 13 In particular, Europe and Japan place high pressure on ecosystems in lowerincome countries. Their results also indicate that land use displacement is mainly driven by the affluence
(GDP per capita in purchaser power parity) and not by the countries biocapacity or surface area.
Additionally the results show that countries with a high biocapacity per capita tend to spare more land for
nature. The displacement of land use from high-income to low-income countries accounted for 6% of the
global land demand.
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Figure 13. Top ten net displacements of land use globally (export minus imports). Arrows indicate the direction of
product flow, expressed in million global hectares (gha) per year (source: Weinzettel et al. 2013).

The FoEE (2013) reports the countries from which Europe imports most virtual agricultural land are China
(33 million ha), Brazil (19 million ha) and Argentina (12 million ha). These imports are mainly embodied by
grazing areas and oil seed production. Figure 14 gives an overview of important product groups for both
Europe and the world in relation to the land footprint. It is clear that crop and animal products require the
largest amount of land and especially imported from Asia, Latin America and Africa. Although Europe also
produces a lot of products, clothing is mainly imported from Asia.

Figure 14. Description of geographical location of land used to satisfy European consumption in 2007 (source: FoEE
2013).

Results from the Cuypers et al. study (2013) point towards South America and in particular Brazil and
Argentina as the main sources for embodied deforestation to the EU27. This is mainly due to the imports
of soybean and soybean cake (see also Figure 6).
Additionally a comprehensive overview of source regions and countries for 40 commodities (agricultural
food commodities, non-food agricultural commodities, fossil fuels, metals and minerals) is provided in the
the study from Bates & Dale (2008; see Figure 15, Figure 16, Figure 17 and Figure 18). Although these
maps are based on data from 2005 these trade flows will not have drastically changed by now. This is
confirmed by the data on exporting countries/regions in Table 12 (p.101) which are often based on more
recent trade flow data.
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Figure 15: Main exporters to EU of selected agricultural food commodities (source: Bates & Dale 2008)

Figure 16: Main exporters to EU of selected agricultural non-food commodities (source: Bates & Dale
2008)
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Figure 17: Main exporters to EU of selected minerals and metals (source: Bates & Dale 2008)

Figure 18: Main exporters to EU of selected fossil fuels (source: Bates & Dale 2008)

2.2.3

Pressures and impacts

This section deals with biodiversity impact assessment in the reviewed literature. Biodiversity impact
assessment is a complex issue in itself. Biodiversity impacts are often indirect (see Box 3) and can be
caused by a multitude of environmental pressures (see Box 4). This is due to the fact that biodiversity is
dependent on abiotic and biotic factors in ecosystems. Impacts are often cumulative. Depending on the
type of environmental pressure these impacts can be observed locally, regionally or globally. Moreover
impacts are caused during each phase of the business value chain. These insights are important when
considering trade flows. Therefore we address the following key questions:
1.
2.

How is biodiversity defined (e.g. only animals and plants, or also ecosystems as a whole including
ecosystem services)?
Which kinds of pressures and impacts in source countries are analysed?
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Are pressures clearly linked to business sectors?
Which parts of the trade flow chains are analysed (e.g. are important transport nodes like harbors
and associated industrial estates also considered)?
How are indirect impacts dealt with (e.g. ecosystem degradation due to air pollution)?
How are impacts other than local ones dealt with (regional, global)?
How are cumulative impacts dealt with?

Box 3: Characteristics of biodiversity impacts
 Direct and indirect impacts: Pressures can result in immediate and direct impacts or long-term
indirect impacts. Land reclamation works in harbour areas for the expansion of an industrial estate
(harbours are important nodes in international trade flow chains!) might cause serious pressures on
the (estuarine) ecosystem in terms of biodiversity impacts (disturbance of aquatic fauna, disturbance
of abiotic habitat conditions eg. hydromorphology, sedimentation, …) as well as in terms of impacts on
ecosystem services (eg. flood regulating capacity). Greenhouse gases due to industrial activities are a
long-term indirect pressure as they contribute to climate change which is known to have very serious
impacts on biodiversity. Indirect impacts are often difficult to identify and to assess as cause-effect
relationships related to biodiversity are often complex.
 Spatial scale of impacts: Biodiversity and ecosystem services impacts can be local, regional or
global. Habitat loss for the enlargement of a company’s estate is typically a local impact, water
pollution might have regional consequences while greenhouse gas emissions are considered of global
importance. However it’s clear that local impacts at the end form a global issue. We investigate how
literature has dealt with these spatial dimensions of biodiversity impacts.
 Temporary and permanent impacts: Some activities have mainly temporary impacts, e.g. building of
infrastructure causes disturbances, dust, noise, extra transport, etc..; while other have permanent
impacts, for instance the presence of a newly built highway. However, there is no one-on-one
relationship, e.g. some animals can get used to the presence of a new infrastructure, so they are only
temporally disturbed; the opposite situation occurs too; e.g. a local population of a bird species
sensitive to noise hindrance might become extinct due to temporary activities during the breeding
season.
 Cumulative impacts: Impacts can reinforce each other (e.g. habitat loss in combination with
fragmentation and/or pollution of remaining habitat); also different activities can cause cumulative
impacts (e.g. logging in combination with hunting or cattle raising).
 Impacts throughout whole life cycle: With regard to which parts of the business value chain are
analysed in literature it’s clear that business activities should be considered along the whole value
chain of products and services (life cycle approach). Links between business activities and
biodiversity, be it as impacts or dependencies, can be observed from the very early extraction phase
of raw materials (or even exploration phase to find minerals, oil reserves,…) or the growing of crops
and raising of cattle, over the intermediary processing activities to the final production phase. Also
during the consumption phase impacts occur and finally also during the waste recycling or disposal
phase links with biodiversity can be observed. Between all these phases transport (including pipelines)
can have impacts on biodiversity too.
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Box 4: Overview of potential pressures
 Permanent land intake: direct habitat removal or land conversion from the original land use (woodland,
grassland, wetland, …) to an (artificial) land use; this has permanent and often irreversible impacts;
linked to this permanent land intake also direct mortality of animals, plants, … may occur for those
species that live in the habitats that are removed; the construction of new roads, new industrial sites,
housing, but also new agricultural areas (eg biofuels, palm oil) can result in permanent land intake.
 Fragmentation: breaking up of a continuous habitat into a series of smaller fragmented patches; this
can have substantial biodiversity impacts; habitat fragmentation can be terrestrial (by building roads,
railways, etc.) or aquatic (by building a dam); also marine fragmentation is possible, e.g. by building an
offshore wind farm on an important migration route; habitat fragmentation leads to a series of impact
‘subgroups’, eg. barrier-effect, isolation of remaining habitat patches, loss of genetic variation, ..
 Disturbance: a whole range of anthropogenic phenomena can cause ecosystem degradation; the
following types of disturbance can result from business activities:

2.2.3.1



Noise disturbance;



Light disturbance;



Disturbance by (visual) presence of people or infrastructure;



Increase of invasive alien species;



Physico-morphological disturbance (disturbance of hydrology, structure of water bodies)



Climate change induced extreme weather phenomena (temperature, droughts, storms, …);



Pollution of water, air and soil;



Climate change due to GHG emissions;



Disturbance of food web (eg overfishing).

Definition and scope of biodiversity in the literature

Most literature sources do not define biodiversity (PBL 2010). This is also the case within the literature
included in our review. The PBL (2010) study ‘Rethinking Global Biodiversity Strategies study’ defines
biodiversity as the diversity of life on Earth across genes, species and ecosystems which is in line with the
generally accepted definition of biodiversity as set out in the Convention on Biological Diversity (CBD):
‘the variability among living organisms from all sources including, inter alia, terrestrial, marine and other
aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within
species, between species and of ecosystems’.
Although this definition clearly refers to ecosystems and the associated concept of ecosystem services,
only one literature source explicitly mentions and even focuses on ecosystem services (UK National
Ecosystem Assessment 2011). Ecosystem services, defined as the benefits people receive from
ecosystems, can be divided into four broad areas: provisioning services, regulating services, cultural
services and supporting services (MEA 2005). Examples include freshwater, timber, pollination, water
flows, spiritual values, nutrient recycling and climate regulation. Healthy ecosystems generate a wide
range of ecosystem services. Most literature describes impacts on ecosystems and does not further
elaborate on the impact on ecosystem services. Maybe this is due to the fact that readers are supposed
to know that degraded ecosystems deliver less ecosystem services. Another reason might be that
comprehensive indicators covering the wide range of ecosystem services (more than 20 different
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ecosystem services are specified according to the international CICES classification - http://cices.eu/) are
not yet readily available.6 Most studies focus on the classical environmental footprints and indirectly link
this to biodiversity and the services ecosystems provide (for footprint overview see Ĉuĉek et al. 2012).
2.2.3.2

Pressure and impact types as identified in literature

Table 8 gives an overview of pressures described in relation to commodities (or economic sectors). From
this overview it’s clear that land intake (land use change, including ILUC) is the most frequently discussed
pressure in relation to biodiversity. Also pollution and over-exploitation receive wide attention.
Table 8: Overview of biodiversity pressures and impacts related to commodities, as described in the
reviewed literature
PRESSURES/
IMPACTS
Permanent
intake

land

Fragmentation

BIODIVERSITY (OR PROXY)
INDICATORS

COMMODITIES/PRODUCTS

REFERENCES



Indirect land use change





Ecological footprint



Direct land use change

Various commodities related
to agricultural production and
use of pastures



Remaining
wilderness

Lenzen et al. (2012a), PBL
(2010), West et al. (2013),
Steen-Olsen et al. (2012),
Treweek et al. (2006), FoEE
(2013), Cuypers et al. (2013),
Weinzettel et al. (2013)



Intake
of
biologically
productive land



Soy beans

Bates & Date (2008), Kamhuis
et al. (2010)



Aquaculture

Lenzen et al. (2012a), West et
al. (2013), Weinzettel et al.
(2013)



Minerals from surface mining

West et al. (2013)



Forestry commodities

Bucki et al (2012), Kamphuis
et al. (2010), Lenzen et al.
(2012a), PBL (2010), West et
al. (2013), Weinzettel et al.
(2013)



Food and drink (especially
meat, meat products and
dairy products)

EEA (2013), Tukker et al.
(2006)



Biofuel crops

EASAC (2012)



Infrastructure, transport and
housing
(energy
and
materials)

EEA (2013), PBL (2010),
Tukker
et
al.
(2006),
Weinzettel et al. (2013)



Metals: nickel
(mining)

Bates & Dale (2008)



Soy beans



Infrastructure

area

of

6

and

cobalt

Kamphuis et al. (2010)

For relevant work on the mapping and assessment of ecosystems and their services (MAES), carried out in the context of
the EU Biodiversity Strategy to 2020, see http://biodiversity.europa.eu/ecosystem-assessments/european-level.
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PRESSURES/
IMPACTS

BIODIVERSITY (OR PROXY)
INDICATORS

COMMODITIES/PRODUCTS

REFERENCES



Encroachment



Forestry commodities

Bucki et al. (2012), PBL (2010)



Remaining patch size



Agricultural products

PBL (2010), Treweek et al.
(2006)



Roads
and
infrastructure

other

Noise and/or light
disturbance



Environmental landfill



Footwear,
accessories

Pollution
air, soil)



Ozone depletion





Nitrogen
(fertilizer use)

Agricultural
commodities:
overuse of fertilizers  ocean
dead zones.



Smog and acid rain





Waste production



Leachates

Aquaculture
commodities:
eutrophication,
shrimp
cultivation can result in
salinization of water supplies;



Acidification





Eco-toxicity



Chemical inputs

Surface mining leading to
erosion, contamination of
surface and ground water,
accidental
release
of
contaminants



Forestry commodities



Footwear,
accessories



Agricultural products,
seed and livestock feed



Agricultural products



Food and drink (esp. meat,
meat products and dairy
products),
transport
(cars/motor vehicles) and
housing
(energy
and
materials).
Also
mentioned:
clothes,
shoes and accessories.



(Green and blue) water

(water,
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deposition

apparel

apparel

and

PBL (2010)

PUMA (2011)

Bates
&
Dale
(2008),
Kamphuis et al. (2010), West
et al. (2013), Lenzen et al.
(2012a), EASAC (2012), PBL
(2010)

and
incl.

alien



Number of alien species



Aquaculture

West et al. (2013)

Over-exploitation



Water footprint





Harvesting rates

West et al. (2013), Weinzettel
et al. (2013)



Production
biocapacity

Fisheries: fishery collapses,
by-catch
incl.
non-fish
species, damage to sea bed



Forestry commodities

Bucki et al. (2011), Weinzettel
et al. (2013)



Agricultural products

Treweek
et
al.
(2006),
Weinzettel et al. (2013)

Invasive
species

exceeding
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PRESSURES/
IMPACTS

BIODIVERSITY (OR PROXY)
INDICATORS

COMMODITIES/PRODUCTS

REFERENCES



(Green and blue) water

Vanham & Bidoglio (2013)



Footwear,
accessories

and

Tukker et al. (2006)



Food and drink (especially
meat, meat products and
dairy products)

Tukker et al. (2006)



Transport
and
housing
(energy and materials)

Tukker
et
al.
(2006),
Weinzettel et al. (2013)



Biofuel crops

EASAC (2012)

clothes

Climate change
(GHGemissions)



Carbon
footprint/embodied carbon
(CO2 emissions)



Broad
range
commodities/sectors

Gene loss due to
monoculture
farming
(increased crop
vulnerability)



Natural population size
(harvest of wild species)



Agricultural crops

Deforestation



Embodied
area



Broad
range
commodities/sectors

deforested
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of

PBL (2010), PUMA (2011),
Steen-Olsen
et
al.
2012),Tukker et al. (2006),
Meyer et al. (2013)
Treweek et al. (2006)

of

Cuypers et al. (2013)

Given the broad definition of biodiversity (see above) and the variety of species and ecosystems it’s
obvious that also biodiversity impacts can be very diverse. Figure 19 presents the complexity of
biodiversity impact assessment and confirms the presentation in Figure 1 in the sense that biodiversity
impacts are very often second order impacts.
Land intake is a known threat to biodiversity and results in direct biodiversity impacts such as habitat loss
and fragmentation. However, as can be seen in Figure 19, many more secondary impacts appear. In the
example of deforestation other environmental conditions are affected such as water quality, soil quality
and air quality (Cuypers et al. 2013). Additionally the study from West et al. (2013) shows that multiple
impacts are linked and could cause an additionally impact on biodiversity (e.g. water scarcity and fertilizer
use). On their turn however, these environmental conditions do directly affect biodiversity. When
considering the indirect effects of land conversion for crop or timber production on biodiversity, the type of
production is most important. Particularly intensively managed plantations are prone to indirect
biodiversity losses. Additionally deforestation is often driven by converging forest to agricultural land
(West et al. 2013). Especially the use of agro-chemicals and fertilizers add up to the detrimental effect of
e.g. land conversion on biodiversity by means of pollution and eutrophication. The extensive use of
herbicides are not only a major source of pollution, they will also decrease genetic variability, possibly
reducing the amount of pollinators. The use of genetically modified seeds that are tolerant to certain
herbicides (e.g. glyphosate tolerant soya) will likely intensify production and related management
practices (Kamphuis et al. 2010). To transport the crops (or timber) to the consumers, infrastructure
needs to be developed which can further fragment the forest, increase edge effects and contribute to
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GHG-emissions (Bates & Dale 2008), inducing climate change (Bucki et al. 2012, EASAC 2012, PUMA
2011, Tukker et al. 2006, Vanham & Bidoglio 2013).

Figure 19: Complexity of biodiversity impacts (Bertzky et al. 2011).

Not only biodiversity is affected; ecosystem services are lost or degraded by this process as well. Lack of
possibilities for carbon sequestration and increased emissions levels due to land conversion reduce
climate change mitigation. Deforestation also leads to increased erosion and water run-off, affecting water
quality and the hydrological cycle. All added up this may result in increased drought, fire susceptibility and
flood risk which can all severely affect biodiversity. The damage of drought can be seen in e.g. Indonesia,
where the drainage of peat lands for oil palm has resulted in extensive forest and peat fires, releasing
vast amounts of CO2 into the atmosphere and disturbing the food web. It is shown that even when
changes occur to species richness at the bottom of the food web, species losses can accumulate and will
likely affect higher levels of the food web (Kamphuis et al. 2010). This shows that even if commodities are
produced in a specific area, there is no guarantee that the impacts of this activity will be limited to this
area. Biodiversity might be directly lost due to conversion of habitats to e.g. biofuel crop land, but this will
not only affect the conversed habitat or farmland. The surrounding area will be affected as well, for
instance by increased edge effects of the remaining habitat or due to the relocation of the previously
grown crop, in case farmland was converted. This indirect land use change (ILUC) is well illustrated in
Figure 20. When biofuels are produced, land use is either changed directly or indirectly (Figure 20). When
a farmland is completely cleared for biofuel crops, the original crop will need to be relocated. Relocation is
not necessarily done in the same area (Bertzky et al. 2011; EASAC 2012; West et al. 2013).
For biofuels indirect land use change is an important issue. One can distinguish land intake and
intensification of agricultural practices as two main impacts (EASAC 2012). The actual land intake from
this land use change (also called conversion iLUC; Bertzky et al. 2011) is the most prominently
researched impact related to biofuels. However, many difficulties with defining the impacts remain. It is
extremely difficult to define the place where conversion of land due to iLUC will take place due to the
possibly immense distances between the converted farmland and the expansion of agricultural land. Due
to a rising food demand it is even more difficult to determine whether deforestation for new farmland is
caused by iLUC for farmland or by the demands for cattle. In Sao Paulo, Brazil, 45% of the land that was
converted to sugarcane in 2007 and 2008 was previously used as rangeland. In addition to the increase
in biofuel production area, cattle ranching is also increasing in Brazil and the expansion of rangeland is
considered an important driver of deforestation (Bertzky et al. 2011).
65

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 66|270

Figure 20: Illustration of ILUC mechanism (source: Bertzky et al. 2011)

As shown with the previous examples, impacts on biodiversity can affect a much wider area than the area
where pressures are occurring. Widespread impacts or displacement of impacts often occurs when
pressures are linked to air (Tukker et al. 2006), water (Venham et al. 2013; West et al. 2013) or climate
(Bucki et al. 2012; e.g. pollution and GHG-emissions). These impacts are often hard to quantify because
they cannot be contained to the local region and will likely affect (biogeographic) regions differently
(PUMA 2011).
Also the non-local impact of water consumption is often overlooked. Although most governments focus on
domestic water use, national water consumption is greatly linked to foreign water use by means of
imports that need water for production. The EU27 has significantly externalized its consumption water
footprint, without consumers necessarily being aware of the impacts of imported products on water
resources in source countries (e.g. depletion or pollution). Therefore, water should be considered as a
global resource: depletion in one country impacts other countries, either by water scarcity or commodity
scarcity (Vanham et al. 2013), which might at its turn shift production locations, increasing environmental
pressure in other regions. An interesting attempt to clarify external impacts on ecosystems has been done
by Puma (see Box 5).
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Box 5: Case study PUMA’s Environmental Profit and Loss Account (PUMA 2011)
The Environmental Profit and Loss Account (E P&L) from PUMA (2011) aims at placing a monetary value
on the environmental impacts along its entire supply chain. This is achieved in a practical way, by
monetizing environmental services and calculating the true costs of impacts to nature which used to
remain unaccounted for. The E P&L measures both reductions in ecosystem services and increases in
environmental impacts, occurring as a result of PUMA’s operational and supply chain activities. PUMA
identified their typical activities from the production of raw materials through to sale of products. As the
majority of production is being outsourced, the supply chain is divided into 4 tiers (Table 9).
Table 9: Typical activities in each of the PUMA production phases (“tiers”) and operations (source: Puma
2011).

Based on the consultation of experts and reviews of industrial and academic publications, PUMA
identified 5 main environmental impact categories:
1.

Climate change: tons of GHG emissions (“GHGs”);

2.

Water scarcity: volume of water used (“water use”);

3.

Loss of biodiversity and ecosystems: area of ecosystem converted (“land use”);

4.

Leachate and disamenity effects from landfill and incineration of waste: in tons of waste to landfill
and incineration (“waste”);

5.

Smog and acid rain: tons of particulates, ammonia, sulphur dioxide, nitrogen oxide, volatile organic
compounds and carbon monoxide (“other air pollution”).

These
impact
categories
were
subsequently
linked
to
PUMA’s
supply
chain.
In order to clarify the financial impact of producing and selling products on the environment, the weighted
average costs (based on the social cost and the amount produced) were calculated per region, supply
tier, impact and operations line. The results of these calculations can be found below, in Figure 21.
The overall impact of PUMA’s supply chain is estimated at 145 million Euro, of which the biggest
environmental impacts occur in Asia/the Pacific (66%; 96 million Euro - Figure 21A). This is most likely
because the majority of PUMA’s supply chain is located in this region. Due to outsourcing of most of the
supply chains, PUMA operations themselves only contribute 6% to the total amount of environmental
impacts. Figure 21B shows that the production and extraction of raw materials is by far the biggest impact
on the environment (57%; 83million Euro).
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Figure 21: An overview of PUMA’s E P&L results by region (A), business line (B), environmental impact
(C) and PUMA operations (D) (source: Puma 2011).
Main environmental impacts of PUMA’s operations and supply chain are water use and GHG emissions,
each valid for 33% of the total impacts and closely followed by land use (25% - Figure 21C). As for sales
per business line (Figure 21D), footwear accounts for €6,70 per 100 Euro of sales. Apparel and
accessories respectively account for €4,10 and €2,90 per 100 Euro of sales. The relatively high cost of
footwear can be explained by the amount of leather used. Cattle farming, leather tanning and finishing are
the most energy and water intensive processes. In addition, cattle farming is most land extensive out of
all processes. Even though the “true cost” of environmental impacts is not likely to be quantified in terms
of money without assuming serious simplifications along the way, this E P&L helps to clarify the
approximate (and relative) environmental costs of final consumer products. This exercise also
demonstrates that biodiversity impacts have been measured by means of land intake, a practical proxyindicator.
This case clearly demonstrates that the outcomes of a bottom-up approach (starting from a LCA) are
largely similar to the outcomes of a top-down approach (see Box 2).
2.2.3.3

Biodiversity impacts related to subsequent phases of the supply chain

Biodiversity impacts in supply chains are not only generated in the first stage, i.e. the production and
harvesting of feedstocks and raw materials. Also in the intermediary storage, processing and transport
stages biodiversity can be affected. However, as a large majority of studies used a top-down input-output
modelling approach (e.g. Lenzen et al. 2012a, West et al. 2013, Cuypers et al. 2013), specific resources
required for indirect commodity requirements, including transportation, were systematically overlooked.
This is because these models often look at regional or national consumption in which non-renewable
energy source (e.g. oil) use in the transportation sectors are included in the total imports and exports of a
country. Tracing back these specific resources is often difficult due to problems with classifications and
scale (see Box 2). Most of the MRIO analyses we included in our review did not focus on transportation or
even mention it. A bottom-up approach however, as applied by PUMA, includes all phases of the life
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cycle of commodities and therefore includes biodiversity impacts in the intermediary phases too (see
Figure 21 in Box 5).
Only a few studies included transport (Bates & Dale 2008, EEA 2013, Tukker et al. 2006). In the Bates &
Dale (2008) study the impact of transport of commodities from the country of origin to the EU was
examined by combining information on transport mode for the top three exporting countries, with typical
distances for the appropriate sea or road/rail journey and lifecycle data on the impacts of road, rail, ship
and air transport. Commodities with a higher climate change impact from transport are bovine meat, as a
substantial proportion (75%) arrives by air; cotton, as almost 80% comes by road and leather as about
40% comes by road and 40% by air. In terms of total transport impacts iron ore and coal dominate due to
the much larger volumes of these commodities. Crude oil and wood are also significant; in the case of
crude oil, this again is due to the volume of imports, and in the case of wood due to a relatively high
volume and relatively high impact per tonne. In fact only climate change impacts (GHG emissions) and air
pollution were accounted for (as well as qualitative considerations regarding impact on marine biodiversity
and noise), which are indirect impacts on biodiversity and only some of the impacts of transport on
biodiversity. Fragmentation and habitat loss, two major adverse impacts on biodiversity caused by the
transport sector, were mentioned too. The EEA (2013) study also included the air quality environmental
accounts of transport activities, although the link with specific commodities is not made here.

2.2.4

Methods and indicators for measuring biodiversity state and impacts

Closely linked to the previous issue ‘pressures and impacts’ is the issue of methods and indicators. A
generally accepted framework or guidelines on metrics for a quantified biodiversity impact assessment
are lacking. In this section it is investigated which methods have been applied to assess and describe
biodiversity impacts related to harvesting or producing activities in third countries driven by international
trade. Descriptions can be qualitative, semi-quantitative and quantitative. Within this section the following
key questions are addressed:
1.
2.
3.
4.
5.

Which methods and indicators are used to describe and measure biodiversity state and impacts?
Which criteria are used to determine if impacts are significant (e.g. conservation status, Red List
data, …)?
How are different types of impact related or compared to each other?
How can different biodiversity/ecosystem impacts be aggregated and integrated in composite
indicators currently under development, in particular the “environmental footprint”?
What is the temporal scope of different indicators (e.g., including “historical” or anticipating future
losses)?

2.2.4.1

Indicators for measuring biodiversity state and impacts

Measuring biodiversity impacts is a challenge. As mentioned before biodiversity impacts can be very
diverse. Some impacts can be quantified while others are extremely hard to quantify. Indirect impacts are
often difficult to identify and to assess as cause-effect relationships related to biodiversity are often
complex. Moreover impacts are rarely one-to-one but are often resulting from a number of cumulative
processes. Also detrimental impacts can occur after a longer time-span. Examples of complex causeeffect relationships are the biodiversity impacts of chemical pollution, the impacts on biodiversity caused
by climate change, cumulative impacts between several pressures, e.g. habitat loss, pollution, climate
change etc. Figure 22 illustrates the so-called impact pathway approach (IPA). This was originally
developed in the 1990s in a collaborative program ‘ExternE’ between the European Commission and the
US Department of Energy to quantify the damage costs imposed on society and the environment due to
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energy use (e.g. Bickel & Friedrich 2005). It follows a logical, stepwise progression from pollutant
emissions to determination of impacts and subsequently a quantification of economic damage in
monetary terms. Some pathways are fully characterised in a simple linear fashion as shown here. A good
example concerns quantification of the effects on human health of particulate matter emissions, for which
inhalation is the only relevant exposure route. In this case, it is necessary to quantify the pollutant
emission, describe its dispersion and the extent to which the population is exposed, apply a
concentration-response function and finally evaluate the economic impact. Pathways for other pollutants
may be significantly more complex. The same applies to impacts on biodiversity.

Figure 22: Impact pathway approach (source: EEA 2013)

The lack of a globally accepted uniform set of biodiversity impact indicators is illustrative in this regard.
Parties to the CBD agreed on a set of 17 headline indicators for the 2010 targets, across seven focal
areas for assessing progress towards global biodiversity targets 7. Each of these headline indicators may
in turn be made up of composite indicators. Although designed for global use, some of these indicators
can be disaggregated to assess biodiversity trends at regional, national or local level. As an example the
5 headline indicators for the focal area ‘status and trends of the components of biodiversity’ are:






extent of ecosystems;
abundance and distribution of species;
change in the status of threatened species;
trends in genetic diversity;
coverage of protected areas.

All these indicators were examined for suitability of use within the West et al. (2013) project, which is
aimed at developing methodologies to measure the impacts on global biodiversity of goods and services
imported into the UK. Some interesting indicators are ‘area of forest under sustainable management
(certification)’, ‘area of agricultural ecosystems under sustainable management’, ’ecological footprint’,
‘nitrogen deposition’, ‘marine trophic index’, ‘forest fragmentation’. The West et al. (2013) study used
water footprint and water scarcity data from the commodity export countries. Additionally the agricultural
commodities are compared to the amount of fertilizers use (e.g. nitrogen, potassium and phosphorus).
Finally various country specific indicators are collected on threatened and protected species and
ecosystems. These include:

7

See http://www.cbd.int/2010-target/framework/indicators.shtml
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The number of species listed as ‘Endangered’ or ‘Critically Endangered’ and threatened by the
production of ‘Annual and perennial non-timber crops’ was extracted from the IUCN Red List for
each country;
The number of Important Bird Areas (categories A1, A2, A3) threatened by ‘Agricultural expansion
and intensification’ was extracted from the BirdLife International dataset;
Information from the IBAT database on Key Biodiversity Areas and Alliance for Zero Extinction
sites is available at a country level but has no associated threat data;
WWF Global 200 regions information was compiled into a binary concordance matrix (i.e. one that
indicates whether a threat is important in a region or not) to allow Global 200 regions to be
assigned to countries and the production systems that may threaten them.

All these indicators are assessed when a commodity is exported from a specific country to the UK. This
ensures a thorough approach on assessing biodiversity. The West et al. (2013) study applied a mixture of
indicators providing information on the state of ecosystems, habitats and species, and indicators
providing information on pressures affecting biodiversity (‘state’ and ‘pressure’ indicators).
Most reviewed literature mainly applied pressure indicators. As already mentioned ‘land intake’ is often
used, being a pragmatic proxy-indicator for describing biodiversity impacts (EEA 2003, Campbell &
Doswald 2009, Kamphuis et al. 2010, Betzky et al. 2011, PUMA 2011, Bucki et al. 2012, UK National
Ecosystem Assessment 2011; Cuypers et al. 2013; FoEE 2013, Weinzettel et al. 2013). In the Bates &
Dale (2008) study, land use in itself was not taken as indicator, rather any degradation in land quality
brought about by the land use was considered. In the case of agricultural commodities, cultivation of the
commodities will almost always involve a change in land use, as land must be cleared for cultivation.
However, this clearance of land for agriculture may have occurred many years ago in the past. Of more
relevance is whether land use change is occurring now due to cultivation of the crop, e.g. because the
crop area is increasing or because soil fertility has been exhausted so cultivation is moving to new areas.
Land use change was therefore only considered as an impact when there was evidence that it is
occurring now or in the recent past e.g. the last ten years.
In the study ‘Rethinking Global Biodiversity Strategies, 2010” (PBL 2010) global biodiversity loss is
represented by the indicator "Mean Species Abundance" (MSA). This is in essence an indicator of
‘naturalness’ of ecosystems as the compound result of human-induced pressure factors. To get a more
complete view additional indicators are necessary. An overview of biodiversity indicators used in this
study (PBL 2010) is given in Table 10. These are all state indicators.
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Table 10: Overview of used biodiversity indicators in ‘Rethinking Global Biodiversity Strategies, 2010’ (source: PBL
2010)

The impact of the considered pressures induced by human activities and their expected change in time in
a business as usual (BAU) scenario is illustrated in Figure 23. PBL (2010) concluded that:
 land-use changes due to agriculture (crops, bio-energy, grazing and forestry) are the major pressures
causing loss in MSA. The levelling off is mainly due to the assumed stabilization in the population
growth;
 the impact of climate change increases over the time period considered.

Figure 23: Projected MSA loss in the BAU scenario (PBL 2010)

From 2004 onwards a pan-European initiative in collaboration with the global Convention on Biological
Diversity attempted to determine indicators to establish the status and trends of biodiversity (Balmford et
al. 2005). Although generating global awareness and making suggestions on multiple biodiversity
indicators, this didn’t suffice for the development of an efficient monitoring scheme for biodiversity (as
reviewed by Feld et al. 2009). Feld et al. (2009) performed a review study on the purpose and application
of indicators across different terrestrial and aquatic ecosystem types comprising natural and managed
systems. This paper is linked to the work that is performed in the RUBICODE project (Rationalising
Biodiversity Conservation in Dynamic Ecosystems) which aims at developing flexible and effective
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conservation strategies to halt biodiversity loss. Feld et al. (2009) reviewed 617 peer-reviewed papers
between 1997-2007 and included 531 indicators on biodiversity and ecosystem services indicators. They
compared the availability and characteristics of indicators in forests, grasslands, shrublands, wetlands,
rivers, lakes, agro-ecosystems and soils and included data on the purpose of the indicators, the indicator
type, the spatial scale, biodiversity components included and ecosystem services addressed. Their
results show that there is a wide variety of different indicators that are used to address biodiversity. They
concluded that an overwhelming amount of biodiversity indicators exist, aiming at indirectly assessing the
status and trends in biodiversity and ecosystem integrity.
Although there are many other reports and initiatives giving indications on how the determine suitable
(indirect) biodiversity indicators (IEEP 2004; CBD 2010; UNEP 2013), the challenge remains to make the
link between the state of biodiversity and the pressures and drivers behind it. Within the context of this
study it means that linking trade – i.e. the related activities from production and harvesting of
commodities, over transporting, storage and processing, until consumption – with the real biodiversity
impacts is very complex.
The only literature source showing a link between trade data and state of biodiversity (expressed by
means of ‘presumably’ affected IUCN Red List species) is the research performed by Lenzen et al.
(2012a) (see 2.3 and Annex 2. The impact significance is already included by only considering
endangered, critically endangered and vulnerable species. However, threat severity was not incorporated
due to data gaps.
Other literature sources apply more indirect indicators. Examples are: ‘climate change and natural
resources combined with import volumes’ (Bates & Dale 2008), ‘energy potential of biofuels’ (Campbell &
Doswald 2009), ‘marine depletion index’ (to describe the impact on living marine resources; EEA 2013)
and ‘virtual water balance (Vanham & Bidoglio 2013). The report from the Cuypers et al. (2013) focussed
on commodities causing deforestation, where ‘embodied deforestation is applied as the indicator.
Other frequently used types of indicators are ‘footprint’ indicators. These composite indicators take the
consumers responsibility approach to account for the total direct and indirect effects of a product or
consumption activity. Although footprints do not quantify the actual amount of biodiversity impacted, they
do present an opportunity of quantifying and comparing a nation’s or a sector’s (or even an individual
business or consumer’s) contribution to (indirect) biodiversity threats. Currently, the footprint family
consists of the following indicators (see Ĉuĉek et al. 2012):
 Carbon footprint (CF) = measure of total GHG emissions (tons CO2-equivalents);
 Ecological footprint (EF)/Land footprint (LF) = required area of biological productive land (global
hectare(gha) or hectare of average productivity) / land footprint (LF) = ecological footprint excluding
carbon uptake (taken into account in CF);
 Water footprint (WF) = direct and indirect freshwater requirements (m³) being green (=rain), blue
(ground and surface) and gray water (measure water pollution);
 Energy footprint (ENF) = defined as the sum of all those areas used to provide non-food and non-feed
energy. The ENF is the sum of the areas of carbon uptake land, hydropower land, forested land for
wood fuel, and crop land for fuel crop;
 Emission footprint (EMF) = the quantity of product or service-created emissions into the air (e.g., SO2,
particles, CO, CO2), water (e.g., chemical oxygen demand (COD), nitrogen and phosphorus), and soil
(through spillage in the soil). EMFs are calculated on a per-area basis;
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 Nitrogen footprint (NF) = measurement of the amount of reactive nitrogen (Nr – all of the nitrogen
species except N2) released into the environment as a result of human activities, expressed in total
units of Nr;
 Material footprint (MF) = quantification of cumulative amount of material natural resources embodied in
the consumption (= raw material consumption which belongs to a group of economy-wide material flow
indicators);
 Product environmental footprint (PEF) = a multi-criteria measure of the environmental performance of
a good or service throughout its life cycle. Product Environmental Footprint information is produced for
the overarching purpose of seeking to reduce the environmental impacts of goods and services (see:
http://ec.europa.eu/environment/eussd/smgp/dev_pef.htm);
 Biodiversity footprint (BF) = the biodiversity loss, the outcome of land conversion, land-usage
changes, the unsustainable use of biological resources, the over-exploitation of marine ecosystem
resources, and the invasion of alien species.
Steen-Olsen et al. (2012) calculated these footprints by means of extended MRIO analyses, based on the
GTAP 7 database which tracked the economic transactions among 57 sectors in 113 regions. Sectorial
interdependencies were also taken into account. To indicate the significance of the EU footprints
including carbon footprint, ecological footprint and water footprint (e.g. EU27 CF: 13,3 tCO 2e; EF:
2,53gha; WFblue: 179m³), they were compared to global averages of these footprints (CF: 5,7 tCO 2e; EF:
1,23gha; WFblue: 163m³). This comparison showed that EU footprints are significantly higher than the
global average.
The research performed by Weinzettel et al. (2013) aimed at a better understanding of the global
utilization of land by humans, including biomass derived from land for final consumption as an indirect
indicator for biodiversity impact. This study mainly focusses on analysing whether income, the availability
of bio-productive land (bio-capacity), and country size (as a proxy for the need to trade internationally)
could explain the displacement and absorption of land use, the total land footprint, or the domestic land
use for production. A multi-regional input-output (MRIO; see Box 2) model was constructed with
production and trade data from primary products from the FAO and linked with specific economic sectors
by means of GTAP data. Finally a similar approach as the ecological footprint was used to calculate land
use. The European Union’s land footprint was 2.5 gha (global hectare)/p (16% of global total), compared
to a global average of 1.2 gha/p and a global average per capita biocapacity of 1.8 gha/p. A global
hectare (gha) is a typical footprint unit normalized to the area-weighted average productivity of biologically
productive land and water in a given year 8.
SERI (2013) provides an overview of different footprint methodologies relevant for biodiversity and how
trade-flows are addressed. Their objective is to create a concise review on the state of the art in the
development of footprint-type indicators for materials, water, land and carbon for use on the national
level. This objective is fuelled by the fact that there is no harmonized methodology to calculate indicators
in the context of European policies on resources use and resource efficiency. Several indicators have
been identified by the European Commission for (potential) use in the context of EU resource-efficiency
policy; they are presented in Table 11. The review was focused on the full supply-chain, consumption
(footprint) perspective which includes the domestic production for final consumption as well as the total
direct and indirect resource use associated with imports serving domestic final consumption.

8

See http://www.footprintnetwork.org/en/index.php/gfn/page/glossary/
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Table 11. Footprint-type indicators for current use or further development in the context of EU resource-efficiency
policy (source: SERI 2013).

2.2.4.2

Criteria for significance and comparing different impacts

As biodiversity impacts are very diverse and often hard to quantify it is not easy to compare impacts with
each other. As an example the different footprint indicators focus on different parameters (e.g. water use
3
(m ) or land use change (ha)). Also in the West et al. (2013) study the indicators are represented in
different units and not integrated. The complexity of these issues is illustrated by West et al. with a case
study on soybean production in Brazil. This case study deals with numerous complex issues such as crop
production, land use change, pollution and other potential biodiversity impacts and demonstrates very
well the complexity of such analysis. Although the study discusses various limitations with relation to data
quality, model composition and data availability, the approach presented in this report is one of the few
studies including a wide variety of different biodiversity indicators which should be used in future analysis
on commodity studies. More details on this case study are provided in Section 4.3 below.
Instead, impacts are often compared by means of semi-quantitative scores (e.g. 5 level scale: --, -, 0, +,
++) as is often done in environmental impact assessments. A similar type of rating has been applied in
the Bates & Dale (2008) study, where different commodities were compared with each other. Each
commodity has been rated on four categories: climate change, biodiversity, human health and natural
resources. Each of these categories gets a qualitative score on a scale from ‘very significant’ to ‘no
impact’. The rating is executed by experts, using rating guidelines. The goal of this methodology is not to
compare biodiversity impacts with e.g. climate change impacts, but to rank the commodities according to
their overall environmental impact. The weakness of this methodology clearly is the lack of use of
quantifiable and comparable indicators and the dependency on expert judgement.
Van Oorschot et al. (2010) attempt to compare two different impacts in their research report on biofuels.
They developed a method to compare immediate biodiversity loss caused by land use change (LUC) and
indirect land use change (iLUC) on the one hand and avoided biodiversity loss due to climate change
mitigation on the other hand. To realize this they developed the concept of a ‘compensation period’. This
‘compensation period’ aims to be analogous to the carbon debt concept proposed by Bertzky et al.
(2011). To overcome the difference global loss from climate change is quantified and represented as if it
were condensed on a specific area with complete biodiversity loss. Because of its area-based properties,
the Mean Species Abundance (MSA – see above) indicator enables a comparison between different
pressures. The period of time over which (immediate) biodiversity loss (in MSA) from LUC can be
balanced against avoided loss (in MSA) because of avoided long-term climate change, is what the
authors call the ‘compensation period’ (in which biodiversity loss is equal to the mitigated biodiversity loss
from climate change, brought about by the consecutive energy harvests of a specific biofuel crop),
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expressed in years. The avoided carbon emissions depend on the efficiency of a certain feedstock, the
yield of the cropland, etc. Effects of iLUC are considered to be smaller because part of the displaced
production can be realized by agricultural intensification. In this analysis other biofuel impacts on
biodiversity, such as impacts due to nitrogen fertilizers and pesticides, are ignored. For these calculations
they applied an IMAGE model framework. IMAGE is an ecological-environmental framework that
simulates the environmental consequences of human activities worldwide. It represents interactions
between society, the biosphere and the climate system to assess sustainability issues like climate
change, biodiversity and human well-being (see: Bouwman et al. 2006).The authors conclude that it may
take several centuries to compensate for short term losses from land-use change (Van Oorschot et al.
2010). They also stress that the calculation indicates an order of magnitude and is not to be taken literally
and point to four knowledge gaps or uncertainties:
 Biodiversity impact uncertainties in the longer term: Climate change impacts are based on models.
Many uncertainties play a role in quantifying long-term future effects;
 Weighing different ecosystem types: the choice of MSA as indicator means that different ecosystems
get the same biodiversity value (this supports CBD targets of protecting all global eco-regions);
 Predicting ecological responses to future environmental conditions (e.g. uncertainties concerning the
capacity of species to adapt themselves to different conditions);
 Using a single indicator reduces model and scenario complexity.
Van Oorschot et al. conclude that the positive effects of biofuels on climate change cannot compensate
biodiversity loss due to land intake.
With regards to temporal scope, it should be noted that most studies do not cover historical losses. Major
input-output analyses and their temporal range are presented in Box 2 (e.g. Tukker et al. 2013). The
Bates & Dale (2008) study only discusses historical losses due to land use change where there is
evidence of these losses now or in the recent past (last 10 years), future losses are not incorporated
(Bates & Dale 2008). Future biodiversity impacts are dependent on the factors determining future trends
as described under 2.2.2.2.

2.3

Assessing the impact of commodities trade on biodiversity with
the Eora-MRIO model

In addition to the literature review presented in the previous section, which focusses on direct and indirect
biodiversity indicators in commodity studies, we applied the Eora-MRIO model developed by Lenzen et al.
(2012a) (also see: http://worldmrio.com/biodivmap/about.htm) to determine the impact of the global export
of commodities to Europe (EU27) on biodiversity by means of a direct biodiversity indicator (Red List
species). The Eora-MRIO model focuses on a direct biodiversity indicator, i.e. an index of species threats
linked to international trade of commodities (Lenzen et al. 2012a). The aim is to determine the impact of
EU27 import trade on biodiversity by means of the Eora-MRIO model and addressing the following key
questions:
1.
2.
3.
4.

What are the most relevant outcomes of the Eora-MRIO model?
What is the sector-specific biodiversity footprint?
Which exporting countries show the highest number of threatened species due to the export of
commodities to EU27?
Which commodities show the highest contribution to the threatened species index?
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How can these results be interpreted and what are their implications?

The literature review and the application of Eora-MRIO were carried out in parallel. Results of both
exercises were cross-checked against each other and outcomes were validated in case of convergence,
or marked as inconsistencies in case of divergence.

2.3.1

Technical aspects of the Eora trade database

This section provides a concise description of the Eora Trade Database. More extensive information can
be found in Annex 2. The Eora Trade Database is a new global trade database that combines
EUROSTAT, COMTRADE, UN Main Aggregates database, and a number of national input-output tables
describing the flows between every sector of the domestic economy in order to build a highly detailed
scheme of the world economy (Lenzen et al. 2012a). The system covers 187 countries (including all EU27
Member States), distinguishes between 25 and 411 economic sectors in each country (depending on
national data availability), and evaluates over 5 billion global supply chains. This database incorporates
rich EU-sourced data and extends it with data for nearly all of the EU’s foreign trading partners.
This system offers substantially more detail than existing trade datasets, both by providing nearly three
times more sectorial detail and by truly covering many small countries where other projects exclude or
aggregate them (e.g. treating “Sub-Saharan Africa” as one country). Furthermore, Eora is the first such
global trade database that is balanced: total global purchases equal total global sales; a fundamental
equality condition that is rarely achieved by other global trade models.
Environmentally extended input-output analysis calculates footprints by reattributing impacts from
production to final consumers and by tracing those impacts through the network of global supply chains.
The biodiversity footprint is calculated similarly. In short the following steps can be distinguished:
1.

2.

3.

4.

5.

Integration of the IUCN Red List of Threatened Species plus a compatible list of threatened bird
species from Bird Life International with a new high-resolution global multi-region input–output
database. Only endangered, critically endangered and vulnerable species were considered. Each
threatened species is linked to the local industry(s) causing that threat. In the resulting matrix each
threat cause was attributed to one or more industry sectors that exert the respective threat. For
species threatened by climate change, responsibility was allocated to all sectors worldwide. Given
that each product produced in each country has a different environmental profile, over all products
in all 187 countries, biodiversity footprints are thus differentiated for approximately 15.000 goods.
The result is a table where the rows are individual species, the columns are production sectors in a
country, and the values (which sum to 1 for each row) represent how that threat is apportioned
amongst those sectors.
Next those threats are linked to a multi-region input–output table. This large table documents the
domestic and international monetary transactions between each of 15.909 industry sectors across
187 countries.
Biodiversity footprints were determined using Leontief’s standard input–output calculus. These
biodiversity footprints quantify threats caused directly and indirectly as a consequence of the
expenditure of a final consumer.
Using this system it is possible to analyse either threats suffered (how domestic biodiversity threats
are linked to, and driven by, domestic production activities), or the biodiversity footprint which is the
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domestic biodiversity footprint (of production activities) adjusted for threats embodied in net
imports.
As with any modelling exercise, the Eora database has some caveats related to it. Results are only
estimates and may contain errors. There are essentially two sources of errors: difficulties linking threats to
production activities, and attribution errors tracing those implicated products to consumers (see also
Annex 2).
The biodiversity footprint calculated with the Eora model is one of several types of biodiversity footprint,
as described by Cucek et al. (2012). It takes a consumer-responsibility approach to account for the total
direct and indirect effects of a product or consumption activity. The Eora biodiversity footprint is in fact an
‘endangered species’ footprint and as such it is a very "direct" biodiversity footprint measure (contrary to
"indirect" measures such as e.g. land footprint).

2.3.2

Outcomes from the Eora modelling

The Eora-MRIO modelling allows calculating the net trade balances of 187 countries in terms of
“biodiversity-implicated” commodities (Lenzen et al. 2012a). Countries that export more implicated
commodities than they import are “net biodiversity exporters”, and vice versa. A striking division exists
between the world’s top ten net exporters and net importers of biodiversity (see Figure 24). Examining
exporters and importers together shows that the USA, the European Union and Japan are the main final
destinations of biodiversity-implicated commodities.

Figure 24. Top net importers and exporters of biodiversity threats (source: Lenzen et al. 2012a).

For the five selected exporting countries shown in Figure 25, export activities are linked to between 50%
and 60% of all domestically recorded biodiversity threats. Malaysia, Madagascar and Papua New Guinea
are the countries that record the highest trade-related biodiversity impacts. The European Union is a
significant export destination for biodiversity-implicated commodities, and hence contributing to threats to
red-listed species. The largest part of the impact is however caused by the countries’ domestic use.
Besides Europe, the USA, China and Japan also contribute to threats to species in these countries.
Further examination of the commodity “content” of these trade activities shows that threats to species are
often facilitated by supply chains involving more than two countries or producers, and that major supply
chains originate in developing countries rich in biodiversity and with export-oriented agricultural, fishing
and forestry industries.
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Figure 25. A selection of some net exporters, and the final destinations of biodiversity-implicated
commodities (source: Lenzen et al. 2012a).
The international trade in biodiversity-implicated commodities can be visualized using global trade-flow
maps. As an example, Figure 26 illustrates the flows of implicated commodities for two countries: exports
from Malaysia, and imports by Germany. German imports are linked to 395 species threats, and
Malaysian exports to 276 species threats. For the present study the Eora database was run for the EU27
as a whole. Thus the impact of commodity transfers intra-EU, which might affect the outcomes when the
database is run for each EU Member State, is avoided. Note that the lines directly link the producing
countries where threats are recorded, and final consumer countries. Processing stops in intermediate
countries are accounted for but not explicitly visualized. Malaysia suffers 488 species threats
domestically. Exports, including palm oil, rubber, and cocoa, are linked to 276 of those. Germany suffers
321 species threats domestically and drives an additional 395 through its imports. Regional trade patterns
can be observed (consumption in Southeast Asia drives impacts in Malaysia; German consumption drives
impacts in Europe) but drivers and impacts are linked globally.

Figure 26. Flow map of threats to species caused by exports from Malaysia (red), and imports into
Germany (blue)(source: Lenzen et al. 2012a).
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Biodiversity footprint per sector based on global threatened species index

The Eora-MRIO model was applied to the EU27 in order to determine the EU27 biodiversity footprint in
terms of the threatened species index. The main outcomes are presented in Figure 27 to
Figure 30. In Annex 3 some additional information and modeling results are included. Figure 27 gives an
idea about the relative and absolute importance of different economic sectors involved in trade flows of
commodities to the EU27. Agriculture, electricity, gas and water and fisheries are the three most
important sectors. For agriculture and fisheries this is consistent with the overall outcomes of the literature
review. Agriculture shows a threatened species index of 11124.3, which means that approximately 11124
species are threatened due to agricultural practises. In the figures forestry doesn’t appear as a separate
sector which is due to the fact that forestry data are often included in agriculture. The classification of
commodities and sectors in Eora relies completely on how the different countries have classified sectors
and commodities and there are many inconsistencies between these national classification systems.
Some additional work therefore needs to be done to aggregate or disaggregate figures.

Figure 27. Total Biodiversity Footprint by economic sectors involved in trade flows of commodities to the EU-27 (EU
Member
States
not
included
in
impacted
countries).
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Figure 28 visualizes the total EU27 biodiversity footprint (threatened species index) on a world map. Due
to the fact that the index is related to countries and not to geographical surface units, large countries will
more easily be categorized in the highest categories, although very often Red List species are
concentrated in biodiversity hotspots which have a far smaller surface. The maps (Figure a to c) in Annex
3 give a more detailed picture for (a) the agricultural sector, (b) the ‘fishing’ and (c) the category ‘food and
beverages’. From the map it is clear that the export of commodities to the EU27 is linked to a high
number of threatened species across the globe. Croatia (since 1 July 2013 within the EU), Madagascar
and Morocco show particularly high numbers of threatened species. Surprisingly Brazil and Argentina
show relatively low figures for the threatened species index. This is not consistent with the outcomes of
the literature review. An explanation could be that threats mentioned in the IUCN Red Lists in the first
instance refer to deforestation or forest degradation, which in the Eora database will be allocated to
urbanisation or pastures for cattle raising, while the subsequent phase of utilisation, where agricultural
crops like soy and sugarcane are grown on the areas in question, is not reflected in the model.
Figure 29 presents the 15 countries which “import” most threatened species within the EU. The UK shows
the highest number of imported threatened species, followed by Germany, France, Italy and Spain. This
is consistent with the outcomes of FoEE (2013; see 2.2.2.1.1). From their study it is clear that the
European countries Germany, the United Kingdom, France, Italy and Spain are the countries with the
highest land footprint. They added to this that, when correcting for the number of citizens, Luxembourg,
Latvia, Belgium, Ireland and Lithuania are in the top five of the land footprint per capita. Again it is clear
that agricultural commodities have the highest impact. These similar outcomes from two parallel studies
based on different indicators, i.e. land footprint and threatened species index, demonstrate that the land
footprint might be a pragmatic and reliable proxy-indicator for biodiversity threats.
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Figure 29. Biodiversity Footprint by sector per European country, excluding EU Member States from impacted
countries (only impacts higher than 0.5 are taken into account).
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In Figure 30 the top 10 commodities were determined for the top 15 exporting countries. While Croatia is
now a Member State of the EU, at the time of the analysis it was the most important exporter of
threatened species to the EU27. The second biggest exporter is Madagascar where agriculture shows the
highest impact. Morocco, Mauritania and the Seychelles are in the top five with fishing and food and
beverages as important impact sectors. The major impact of EU imports on species in Russia can be
attributed to the local production of coke, refined petroleum products and nuclear fuel.

Figure 30. Biodiversity Footprint of the top 10 commodities in the 15 most affected source countries.

2.3.4

Interpretation of the Eora results

The outcomes of the Eora database applied to trade flows to the EU27 are only partially consistent with
the overall outcomes of the literature review. Agriculture and fisheries appear in the top three of sectors
causing most threats to IUCN Red List species which is consistent with the overall outcomes of the
literature review. Also gas, oil and mining are ranked high. There is consistency with regard to the ranking
of the EU countries with the highest biodiversity impact. There are however surprising results; forestry
doesn’t figure prominently in the modelling results. At the same time, application of the Eora database
doesn’t identify additional commodities compared to those which are highlighted in literature, except for
the ‘electricity, water and gas’ category.
With regards to ‘electricity, water and gas’, its high apparent impact could be induced by methodological
decisions. The main reason for this is that IUCN has tagged a number of species as threatened by
climate change. This threat is impossible to attribute to any single industry. So within the Eora database
that threat record was allocated amongst all sectors globally, on the basis of their CO 2 emissions. So, if
reindeer in Norway are threatened by climate change (it reduces their liveable habitat), the Chinese
electricity sector, with its huge CO2 emissions, will bear much of the responsibility for that threat in the
model. We realize this is a somewhat arbitrary way to attribute responsibility for these threats. But until
now no better accounting system has been developed. To a certain extent species can also be
threatened directly by the electricity, gas, and water sector through activities such as coal mining, waste
heat from power plants, dam building, etc. These threats then “flow” abroad because that threat-exerting
electricity is used to produce goods sent abroad for consumption, including in Europe.
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Another issue has to do with the MRIO being a top-down approach (see Box 2 – p.51). Eora considers
the problem as a whole and tries to allocate all threats amongst several sectors/countries. An alternative
would be a bottom-up/LCA approach (see Box 2). In that approach a specific product (or product group)
is considered and traced out along a specific supply chain. The specific biodiversity threats are assessed
at each step on the way. In general, however, LCA studies often underestimate the real contribution of
the assessed product to biodiversity loss. This is due to collective impacts like pollution to a river basin
from multiple industrial sites. It is indeed very difficult to allocate the impact of each individual company
(and each product or product group produced by these companies) to the biodiversity loss in the river
basin. So even if thousands of LCA studies were carried out covering 90% of all goods consumed in the
world, there is still a chance that the outcomes for all these goods together only account for a fraction of
the total biodiversity threats. The top-down approach has the advantage that at least the entire problem is
captured, even if the allocation of impacts to specific products is less accurate.
Another reason for the difference in outcomes between the literature and the Eora database might be the
huge variety in classification of sectors and commodities amongst all 187 countries included. For instance
some countries may have included forestry in their statistics on agricultural activities. There are basically
three kinds of classification schemes used in the Eora database, one of them being the national
classifications and both other schemes are prepared by Eora. These are the so-called ISA9-26 and ISA60 sector classification schemes. They are based on the HS codes 10 and are easier to address (see
Lenzen et al. 2012b). National classifications are those issued by each national statistics bureau. For
example USA uses NAICS (~400 sectors); Japan uses its own classification, Australia another, etc.
Additionally these national classifications offer higher detail for the relevant sectors of the economy, so
USA has more service sector detail while Australia has more agriculture commodity sector detail (see Box
7 for an example).
Box 7: Example of classification issue in Eora model
If we want to know whether frozen peas are in the the ‘Agriculture’ sector or in the ‘Food and Beverages’
sector, we should check the HS tree, find frozen peas, and look upward to find if HS calls this an
“Agriculture” item or a “Food” item. In the case of the national classifications this becomes a bit harder,
since Australia may classify frozen peas as an Agricultural product while HS classifies it as a Food
product. Eora is built using a huge library of concordance tables that map different classifications to each
other. So in this case we'd have to go to the Australian Bureau of Statistics and find how they classify
frozen peas.
So if classification issues have to be resolved in the most correct way, each country's statistics agency
has to be queried to find out exactly what is in the sector definition, which is a difficult and time consuming
task. Almost all input-output models are faced with classification issues, although in general the various
classification systems have more similarities than differences in terms of sector and commodity
classification, even if there are exceptions (cf. Tukker et al. 2013).
Although analyses based on ‘threatened species index’ (Eora) and ‘land use’ (FoEE) resulted in similar
outcomes for the most important EU countries in terms of overseas biodiversity footprint, this might not
always be the case. It is possible that land use – in some cases – is not the most severe and direct cause
9

ISA is the name of the department within the University of Sydney where Eora has been developed
HS Code tree: ‘Harmonised System codes for import and export (see http://www.hscode.org/2089)

10
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for biodiversity loss and that impacts on threatened species could be a more suitable indicator. In
essence land use is a measure of pressure, while our indicator of species at risk is an observation of
impact. There is currently a lot of debate in the literature about the species-area relationship (SAR)
(Rybicke & Hanski 2013). This debate is mainly on what the specific impact is of changing the surface
area of a habitat on species existence. Additionally habitat fragmentation effects are not directly linked to
surface change of a habitat due to land use change, which could over- or underestimate the extinction
rate of a species (Rybicke & Hanski 2013). For example putting a pipeline through a virgin forest could
take a tiny area but could divide the habitat and prevent mating and migration. In the future it would be
interesting to see to what degree different indicators such as the IUCN Red List of Threatened Species,
land use and for instance the Living Planet Index correlate.
A recommended future development is to make the IUCN threat categories more detailed in the sense
that threats should be immediately linked to economic activities. The IUCN identifies about 193 threat
causes, but many of these are hard to tie to specific industries (for example deforestation could be
caused by several different industries). More detail with regard to the severity of threats would also largely
enhance the usefulness IUCN Red List data. Species can be threatened by more than one cause (on
average seven threat causes for each species within the Red List data are used by Lenzen et al. 2012a).
As at this moment there is no information available on the severity of threats within the IUCN Red List, all
threat causes are weighted equally (e.g. if a species is at threat from two threat causes and industrial
output in related sectors is equal, the threat from each sector is assumed to be the same). To some
degree this might be already reflected in the IUCN Red List intensity rating (Endangered, Critically
Endangered,...), but still much more information on threat severity and links with economic sectors would
be most useful.
The Eora-MRIO approach is a top-down approach which loses some detail in classifications as soon as
has been zoomed into particular commodities of interest. The big-picture results are likely to be accurate
and compelling. But there is a need to look at particular products, companies, production technologies,
and facilities, if more detail on particular commodities is required. In any case the Eora-MRIO model,
representing a new approach to link more direct biodiversity information to an input-output model,
generates very interesting results. In general the results of the model indicate that in developed countries
the consumption of commodities leads to a larger biodiversity footprint abroad than domestically.
Biodiversity is noted to be particularly threatened in developing countries due to the production and export
of goods and services which are destined for consumption in developed countries.

2.4

Summary and gap analysis

This section first provides an overview of main conclusions which can be drawn from the literature review
and modelling exercise. Secondly, a gap analysis is performed in which three key questions are
addressed:
1.
2.
3.

What are the convergences and divergences between the approaches and findings?
Which weaknesses are shared, or gaps which remain, between existing analyses?
Are there possible ways of addressing weaknesses and closing gaps?
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2.4.1

Main conclusions

2.4.1.1

Approaches to identify commodities or sectors with important biodiversity impacts

Different approaches to identify commodities or sectors with important biodiversity impacts are applied in
literature. Several studies apply a sectorial approach. Other studies focus from the outset on specific
commodities or a commodity group (e.g. biofuels) or identify priority commodities by means of a funnelling
approach (applying a sequence of criteria and indicators). Yet another approach is to start from a specific
pressure type such as deforestation and to identify sectors and commodities which are the driving forces
behind this pressure. Finally there is a range of studies which focus on embodied biodiversity impacts due
to international trade flows to one specific country.
2.4.1.2

Sectors and commodities with high biodiversity impacts

The primary sectors agriculture, fisheries and forestry are consistently identified as being the most
significant in terms of their biodiversity impacts, not least due to the large spatial scale at which these
activities take place. Forestry often seems to be equated with deforestation, which may explain the high
ranking of forestry in the literature. However, deforestation for actual forestry purposes is far less
important than deforestation for agricultural purposes (crops and cattle). Mining and energy are also
generally considered as important, although their impacts are more at a local scale.
Within the group of commodities which are important as EU imports, there is a whole range of
commodities which have a high biodiversity footprint. It wasn’t the aim of the literature review to prepare
an exhaustive list but at least the following commodities were consistently ranked high (in no particular
order): soy, bovine meat, fish and shrimps, timber, sugarcane, palm oil, cotton.
2.4.1.3

Important exporting and importing countries

Many countries export commodities to the EU. However there are a number of countries which account
for export to the EU of a wide variety and also large volumes of commodities, which have (very) negative
biodiversity impacts, e.g. Brazil (timber, soybeans, sugarcane, bovine meat), Malaysia and Indonesia
(palm oil, timber). This is also due to the fact that these countries are characterized by large (but often
rapidly declining) surfaces of valuable ecosystems and even biodiversity hotspots.
Within the EU, Germany, the United Kingdom, France, Italy and Spain are the countries with the highest
land footprint. These countries were also identified as big “biodiversity importers” on the basis of the
threatened species index (Eora). When correcting for the number of citizens, Luxembourg, Latvia,
Belgium, Ireland and Lithuania are the top five in terms of land footprint per capita. Some other interesting
findings are that Europe imports around six times more virtual agricultural land than it is exporting and
that UK demand for soy on its own requires a total land area equal to 20% of current UK’s arable land.
2.4.1.4

Driving factors

International trade of commodities is driven by many factors, but consumption behaviour is very
important. Affluence plays a substantial role, as it was demonstrated that the amount of land and ocean
that a country requires to satisfy its domestic demand for food or other commodities increases by 35% for
each doubling of income. It’s a global phenomenon that meat consumption increases with increasing
income. Meat production has a very high biodiversity footprint.
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Methodologies to analyse trade flows and related environmental pressures

In general, three main methodologies are applied to analyse trade flows: (1) input-output analysis (topdown approach), (2) coefficient approaches based on process analysis (bottom-up approach) and (3)
hybrid approaches with elements from both basic methods. At an international scale the use of
Environmentally Extended Input-Output Tables (EE-IOT) and Environmentally Extended Input-Output
Analysis (EE-IOA), based on Multi Regional Input-Output (MRIO) modelling seems to be accepted as the
most suitable approach to assess the importance of production and consumption in environmental
footprints of regions and nations. However, combining different approaches is recommended in order to
benefit from their respective strengths simultaneously.
For linking trade flow data with environmental pressures, a production or a consumption perspective can
be applied. The production perspective applies environmental accounts for the considered economic
activities. Environmental accounts are only available for a limited number of environmental themes. Many
important environmental pressures, such as would be captured in ecosystem accounts, have so far not
been included in relevant accounts on EU level. The consumption perspective makes use of footprint
indicators.
Illegal trade is investigated on a more case-by-case basis and only very rough data are available.
However it’s clear that substantial trade flows of e.g. illegally logged timber exist.
With some exceptions most methodologies look at past data in order to link trade flows of commodities
with biodiversity loss, however it should be borne in mind that future trends may be different – e.g.,
Central Africa may become a larger source of commodities if investments are made in that region.
2.4.1.6

Defining and measuring biodiversity impacts

There is no consistency in how the scope of biodiversity is conceptualised, which is related to an almost
complete absence of explicit definitions for biodiversity in the reviewed literature. This helps to explain
why degraded ecosystem services are hardly discussed as part of biodiversity impacts.
Biodiversity impacts are very diverse, which is related to the broad scope of biodiversity (if defined as
including species and ecosystems) and to the complexity of causal pathways between pressures and
environmental conditions, which in turn define the biotic conditions for healthy habitats and species
populations. Causal pathways therefore are not always clearly understood or are difficult to identify due to
lack of scientific knowledge and/or lack of data. Generally, however, there is plenty of evidence on
biodiversity impacts of production of commodities to be exported to the EU. On a case-by-case basis
several studies have provided such evidence.
Throughout the literature there is no uniform approach to identify priority sectors and/or commodities. This
is mainly due to the absence of a global standard to define the biodiversity footprint of commodities (or
regions), which in turn can be attributed to the complexity of biodiversity impact assessment. As a result,
a wide variety of criteria or indicators are used to cover direct and indirect biodiversity impacts.
Nevertheless, even without a standard ‘biodiversity footprint’ methodology, only relatively minor
differences are noticed with regard to the identification of priority sectors and commodities.
Mainly indirect biodiversity indicators are applied as proxy-indicators for measuring the real biodiversity
impacts, including land use, water use and direct consumption of products, as well as the other available
‘footprint’ indicators (land, water, etc.). These indicators have the advantage that they can rely on data on
environmental pressures which can be linked to trade flows by means of Multiregional Input Output
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Modelling (MRIO). Land use and land use change (including ILUC) is by far the most frequently applied
proxy-indicator for assessing biodiversity impacts.
The fact that direct biodiversity indicators are rarely applied is also due to the difficulties involved in linking
economic activities with biodiversity impacts. However, some innovative indicators have been developed
and applied such as ‘embodied deforestation’ and the ‘threatened species index’. Both indicators prove to
be very useful in assessing the biodiversity footprint of international trade. Some important findings from
recent studies employing such indicators are the following:
1.

2.

3.

The consumption of livestock products from ruminant animals which are fed on grazing land
(mainly beef) is the most important driver of deforestation on a global scale; the EU27 is the main
net importer of embodied deforestation in traded ruminant livestock products;
The EU27 is the largest importer of deforestation embodied in internationally traded crops and
livestock products; Brazil accounts for almost 50% of deforestation embodied in EU27 consumption
(it must be noted that Brazil itself is the biggest consumer of domestically produced meat and
related deforestation);
as many as 11.000 species may be threatened globally due to agricultural land use driven also by
EU imports of commodities.

There is also a tendency to apply a mixture of state and pressure indicators, as was done in a recent
study on trade flows of commodities to the UK.
Finally, biodiversity impacts in trade chains are not only generated at the first stage, i.e. during the
production and harvesting of feedstocks and raw materials. Also at the intermediary storage, processing
and transport stages biodiversity can be affected. Top-down approaches such as MRIO tend to overlook
these stages but relevant impacts can be captured by bottom-up approaches such as LCA-based studies.
2.4.1.7

Application of the Eora database

The outcomes of the Eora database applied to trade flows to the EU27 are only partially consistent with
the overall outcomes of the literature review. Agriculture and fisheries are among the three sectors
causing most threats to IUCN Red List species, which is consistent with the overall outcomes of the
literature review. Also gas, oil and mining are ranked high. There is consistency between modelling
outcomes and existing literature with regard to the ranking of the EU countries with the highest
biodiversity impact. This suggests that the frequently used land footprint (as an alternative to the
threatened species index) might be a pragmatic and reliable proxy-indicator for biodiversity threats. Other
results are less consistent; in particular the impacts of the forestry sector appear to be under-estimated in
the model.

2.4.2

Gap analysis

2.4.2.1

Convergences and divergences between the approaches and findings

Although there are many technical differences in approaches the findings are generally converging:
 Primary sectors agriculture, fisheries and forestry are the most significant sectors in terms of their
biodiversity impacts;
 Also in terms of main commodities and most important export and import countries, the different
approaches generated similar results;
 A variety of indicators was applied, but apart from relatively minor differences the outcomes appeared
to be quite similar;
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 There is a general acknowledgement that biodiversity impact assessment is very complex and that
establishing a uniform set of indicators is a challenge.
Nonetheless a few divergences between results obtained through different approaches were observed.
The most obvious divergences relate to the Eora modelling. As an example the forestry sector which is
generally acknowledged as being one of the sectors with very high biodiversity impacts wasn’t identified
as such by Eora. Reasons for that could be the fact that forestry figures are often included in agriculture
figures in the sector classification systems of many countries, or that deforestation is attributed to
agricultural practices (clearing land for cattle grazing or crop growing). Other divergences resulting from
comparing the overall literature review outcomes with the Eora outcomes were due to the fact that Eora is
a top-down approach covering all sectors and impacts (as reflected in threatened species) while bottomup approaches are more fine-grained but risk overlooking some biodiversity impacts.
2.4.2.2

Weaknesses which are shared, or gaps which remain, between existing analyses

All applied methods have to rely on data and hence the quality of outcomes is not least determined by the
availability and quality of input information. In this respect, throughout the literature review the following
main weaknesses were identified:
 Lack of relevant environmental statistics, in particular ecosystem-related or even biodiversity-related
accounts; this type of accounts is generally not available at the moment. Traditional environmental
accounts such as water use, air quality or resource use are only very indirect indicators for ecosystem
condition;
 Lack of a uniform categorization system for sectors and commodities at an international scale.
Application of the Eora database has clearly demonstrated the importance of these weaknesses;
 Lack of a global standard for biodiversity footprint indicators and lack of insight into which indicators to
apply for achieving reliable outcomes.
 Uneven coverage of commodities, with for instance mining activities receiving much less attention than
biofuel production
2.4.2.3

Possible ways of addressing weaknesses and closing gaps

 Development of a global ‘biodiversity footprint standard’. At this moment, land use change, embodied
deforestation and the threatened species index seem to be suitable (proxy-) indicators for measuring
biodiversity impacts induced by international trade of commodities. Combining these indicators or
expanding the set of indicators with additional state- or pressure-related indicators will certainly
enhance robustness of outcomes but requires more efforts. However this is a complex issue and
requires specific research. The development of a global standard with regard to metrics for measuring
biodiversity and ecosystems services quality (including their degradation and improvement) would be
very beneficial as it would facilitate measuring the real biodiversity damage in quantitative terms,
which in turn could help enhancing the effectiveness of many policy instruments to tackle biodiversity
loss.
 Development of ecosystem or biodiversity accounts (to be applied in national environmental statistics);
 The ‘threatened species index’ proved to generate useful outcomes at the more aggregated levels
(e.g. country level or sector level). Its usefulness could be enhanced substantially by making the IUCN
threat categories more detailed in the sense that (1) threats should be immediately linked to economic
activities, and (2) the importance of the threat should be described;
 More consistency in international and national trade statistics data would also be beneficial.
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Some elements of this summary and gap analysis are taken up in Chapter 5 of the study, in particular
with regard to the recommendations on policy instruments.
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Selection of commodities

Five commodities have been selected for further investigation in the study. The selection started from a
“long list” of commodities as presented in Annex 4. This list contains a sample of the different sectors and
commodities which are considered as relevant in the context of linking trade to biodiversity impacts. It was
compiled on the basis of the outcomes of the literature review. It brings together and builds further on
information provided by the reviewed literature sources. The “long list” contains the following (groups of)
commodities:


Bananas



Coffee



Soy



Sugarcane



Palm oil



Bovine meat



Crustaceans



Cotton



Timber



Gold



Iron ores and concentrates



Crude petroleum

Annex 4 provides information on each of these commodities with regard to the following primary selection
criteria:
 Commodity belonging to sector with high biodiversity impacts (agriculture, fisheries, forestry,
mining, energy);
 Direct and indirect biodiversity impacts of commodity (including impacts on biodiversity hotspots);
 Spatial scale of impact during production;
 Significance of import to EU;
 Future trends (is production and EU import expected to increase?).
This information was mainly gathered from the studies that consider and compare several commodities
(e.g. Bates & Dale 2008; PBL 2010; West et al. 2013; Cuypers et al. 2013). These studies provide useful
information for comparing the impacts of commodities, although there is still a large variety in biodiversity
impact indicators. Where possible, more detail was added by using information from commodity-specific
studies, such as the biofuel studies reviewed above. The impact on biodiversity is described by both
direct and indirect indicators. The main indicators are:
 Land use: this is a widely applied proxy-indicator for habitat loss. Land intake (expressed in hectares
where data were available) provides a measurable indication of the potential direct biodiversity impact
of a certain commodity. This indicator is mainly used for agricultural commodities. Sometimes only a
relative measurement is indicated, for example “half of available cropland is used for biofuels”;
 Water footprint: The water footprint indicates for a certain sector or commodity how much of total water
usage is dedicated to this sector or commodity. The water footprint is an indirect biodiversity impact
indicator which, when linked with other information such as presence of habitats (e.g. wetlands) and
species, can provide information on the biodiversity impacts.
The study by West et al. (2013) includes multiple other biodiversity indicators, including fertilizer use (this
pressure indicator is a proxy-indicator for soil and aquatic pollution and as such an indirect indicator for
biodiversity impacts) and specific areas or species under conservation or with a special status. However,
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this study only focusses on the UK and is less representative for the entire EU27. The Cuypers et al.
(2013) study on deforestation uses ‘embodied deforestation’ as the only indicator.
EU import data are mainly data from FAO, UN Comtrade, Eurostat, GTAP and specific trade reports on
EU imports. The main indicators are:
 Share of EU imports within global imports;
 Value of import;
 Volume of imports.
If a commodity uses large areas of land and the effects on biodiversity are widespread in a source
country, the spatial scale of biodiversity impact is rated as high. If effects are locally concentrated, the
scale of impact is rated as low. With regard to exporting countries and regions, we identified the most
important source countries as those that have the highest import shares into the EU (in volumes, data
originating from Eurostat, GTAP and Comtrade). Where export rates are mentioned, the focus is on those
countries with large export shares going to the EU.

For most commodities mentioned in Annex 4 the description of future trends is expressed as a tendency
based on recent changes in total volume of EU imports (Bates & Dale 2008; PBL 2010; Cuypers et al.
2013). The data on future projections for instance originate from the UN Comtrade database and Eurostat
external trade database as studied in Bates & Dale (2008). Recent data from FAO, Eurostat or specific
trade reports were added. Finally reference is made in Annex 4 to the relevant literature sources.
Additionally the following secondary selection criteria are applied:
 Availability of sufficient Eora data; this is important given the fact that a more detailed analysis of
selected commodities under Chapter 4 to a large extent will rely on Eora modelling;
 Variation in geographical origin of commodities, in affected ecosystem types and in economic
sectors.
Table 12 provides a summary of the information that was used as a basis to select five commodities for
more in-depth analysis. The following decisions were taken with regard to the different commodities from
the “long list”:
 With regard to the soy, palm oil and sugarcane – which have many different applications but can all be
used as biofuels – it was decided to only focus on one of these commodities. In general Eora data
appeared to be rather highly aggregated. For sugarcane very often only data for sugar were available
(including sugar beets and honey). For soy and palm oil Eora only uses "oilseeds" data which do not
allow to separate soy from palm oil in the trade analysis. Analytical work needed for further
disaggregation would have required disproportionate efforts. Sugarcane is mainly used in the USA as
biofuel, while soy and palm oil are the main EU-imported biofuel commodities; sugarcane was
therefore not selected. Soy was preferred over palm oil mainly due to its land footprint which is the
largest of these three commodities. There was also the perception that the issue of palm oil was
already more extensively studied (e.g. Bates & Dale 2008; Campbell and Doswald 2009; Kamphuis et
al. 2010).
 Cotton was considered as a relevant non-food agricultural commodity. Although EU cotton imports
are quite low and further declining due to the declining textile manufacturing in Europe, it remains a
substantial constituent of imported textiles . As this offers another angle in the investigation of the
92

EU Commodities Demand and Biodiversity Impacts in Third Countries -














Final Report - 93|270

biodiversity footprint of international trade flows to the EU, this commodity was retained in the
selection. Other reasons were the high land and water footprint (water footprint dependent on
production region) and the important indirect biodiversity impacts induced by the use of pesticides.
Bananas were excluded, mainly due to the lack of detailed Eora data – even Ecuador, the main
exporting country, doesn’t differentiate between coffee, bananas and cocoa in its national trade
statistics.
Bovine meat is included in the final selection. The EU is an important net importer of bovine meat.
The production of bovine meat for the EU market has very significant biodiversity impacts, mainly in
South America. Also the link between extensive cattle grazing, forest degradation and the subsequent
deforestation for soy production (which in turn is partly used for animal feed) makes it interesting to
include this commodity. Eora data are good for this commodity.
Crustaceans were selected so as to also cover the fishery sector. Imports to the EU are increasing
and biodiversity impacts are important. However, since trade statistics applied in Eora cannot
distinguish crustaceans from other fish and other fisheries products, this commodity (group) is
broadened to fishing as a whole.
Coffee is excluded as Eora has only aggregated data for coffee and tea. As in practice producing
countries are either producing coffee or tea, these data are difficult to apply.
Timber was not selected, mainly because timber as an internationally traded commodity with high
biodiversity impacts is already well studied (with relevant policy instruments in place) but also due to
less adequate Eora data (aggregated data for ‘forestry’ and ‘harvesting’). As indirect uses are less
important, Eora doesn't add much value over Comtrade data.
Gold is selected as an interesting example of mainly indirect (embodied) flows. Biodiversity impacts of
the mining and extraction sector are typically very local and dependent on the specific case.
Therefore, we rely on research on the impacts of individual mines rather than on statistical ways (like
Eora) to attribute threats to production sectors.
Crude petroleum is not selected as its biodiversity impacts are comparable to those related to gold
(apart from accidental marine pollution) and very much dependent on the case.

For each of the five selected commodities a more in-depth case study is carried out, linking the
commodity to a particular exporting region or country (see Chapter 4). Limiting the scope of the case
studies in this way allows for a more focused approach to the analysis of specific trade flows, involved
actors and potential policy instruments. The underlying principles for the selection of suitable case studies
are:
 Cases are intended to be illustrative rather than exhaustive;
 There should be a different focus in each case study;
 Case studies should provide a link with possible policy instruments.
The following five case studies are thus carried out:
 Soy imports from Brazil (Brazil being the main source of EU imports);
 Bovine meat from South America (Brazil and Argentina being the main exporters);
 Cotton from India (India being a large exporter of raw cotton to China for clothes manufacturing
destined for EU);
 Fisheries products from Madagascar (biodiversity hotspot);
 Gold from Papua New Guinea (biodiversity hotspot).
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Table 12: Summary table for final selection of commodities (colourcodes: red = high relevance, orange = moderate relevance; yellow = minor relevance; green = suitable for
selection)

COMMODITY

BIODIVERSITY
IMPACTS

SPATIAL
SCALE of
IMPACTS

IMPORTS
EU

FUTURE
TRENDS

MAIN
EXPORTING
COUNTRIES/ REGIONS

APPLICABILITY
EORA DATA

FINAL
DECISION

Soy

H

H

H

stable (soybeans)
increase
(meal,
oil)

South America, USA

low

SELECTED

Palm oil

H

H

H

increase

South-East Asia

low

Sugarcane

H

H

H

Increase
bioethanol

very diverse

moderate

Cotton

H

H

H

decrease
cotton)

Uzbekistan, USA, Brazil (raw
cotton), China (clothing)

moderate

Bananas

H

M

H

stable

Ecuador, Colombia, Costa Rica

low

Bovine meat

H

H

H

slight increase

Brazil, Argentina

high

SELECTED

Crustaceans

H

M

H

increasing

very diverse

low

SELECTED

Coffee

H

M

H

stable to declining

Brazil, Vietnam

low

Timber

H

H

H

increase



low

Gold

H

L

H

increase

South
Africa,
Greenland

Crude
petroleum

H

L

H

stable

Russia, Norway, Saudi Arabia,
Libya

(raw
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4

Commodity Supply Chains,
Trade
Flows
Consumption Patterns for Selected Commodities

4.1

Introduction

4.1.1

Objectives and considerations

&

As per the study’s specifications, the purpose of this chapter is to analyse the five selected
commodities (cotton, gold, soya, beef and fish) with regards to:
 The uses to which the commodities are put within the EU;
 The patterns of import and (re-)export which link source countries to the EU and its Member States;
 The conditions under which the commodities, or the raw materials from which they are made, are
harvested or produced.
The output of this analysis – provided in the form of case studies for each of the commodities –will
allow for the identification of potential areas where EU public policy instruments can be employed to
reduce the negative biodiversity impact of trade in these commodities (Chapter 5).
This assessment involves the consideration of a two important issues. First, in many cases the EU
imports only relatively small amounts of commodities in their raw form while it imports considerable
amounts in “embodied” form, that is, contained in intermediate and final goods (e.g. cotton in clothing).
Therefore in order to undertake the above analysis, it is necessary to examine the EU’s consumption
of the various commodities not just in their raw form but also in their embodied form. This involves
examining what EU citizens consume and companies use, and tracing the raw or embodied
commodity back to the source country. For example for certain commodities like cotton, while the EU
does not produce (1% of world production) or import (3 to 4% of world imports) much raw cotton lint, it
does consume 15% of the world’s cotton in the form of textiles or clothing. As the EU imports from a
range of countries via complex supply chains, the impact of EU consumption on biodiversity is
multifaceted. Given that production impacts vary considerably from country to country – even for the
same commodity – the task of linking consumption in the EU with biodiversity is challenging.
Secondly, in order to allow for the identification of possible policies later on, it is necessary to have a
full understanding of how the underlying (supply, demand etc.) factors which characterise the
consumption, trade and production of the commodity may affect the ability of the EU to intervene.
Certain commodities (e.g. soy) consumed in the EU can be easily traced to their source, while more
complex supply chains – such as in the case of gold – are harder to track, and hence the identification
of suitable policy instruments is also more challenging.
4.1.2

Methodology & structure of section

In order to meet the objectives and address the issues mentioned above, the remainder of this chapter
is structured as follows.
Sections 4.2 to 4.6 below provide case studies on each of the selected commodities: (i) cotton, (ii)
gold, (iii) soya, (iv) beef and (v) fish. Each of these case studies covers two aspects. First, the entire
supply chain for each of the five selected commodities is examined. As the aim of the study is to
examine EU consumption and ‘zoom-in’ on production sources, the analysis starts at the downstream
level (end consumption or use in the EU of the commodity or its derived products) and works back to
cover major trade patterns and then main production sources and related biodiversity impacts. For
example in the case of cotton, the supply chain analysis starts by looking at clothing and textile
consumption in the EU, then moves on to examine where these textiles and clothing are manufactured
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and then ‘zooms-in’ on a particular “focus country” where much of the farming of cotton takes place,
namely India. The figure below gives an example of the supply chain for cotton lint.

Consumption of cotton lint products (clothing and textiles)
World (c25,000 mt)

EU (15% of world)

Main trade flows of cotton-based goods including fabric, yarn, and raw lint
World (mostly Asia)

EU (Germany, Italy)

Production of cotton lint
World (US, Australia, Brazil, Southern
Asia, China)

Focus country: main exporter and
greatest land coverage - India

Possible biodiversity impact (including indirect)
Figure 31: Example of Supply Chain Analysis: Cotton

This analysis is complemented with a presentation of the findings of the Eora MRIO model which
quantifies the importance of EU and world consumption of specific commodities – embodied in
products – for species threats around the world.
The second part of each case study is to describe the key factors affecting consumption, trade and
production of the selected commodities. These are split into four categories:
 idiosyncratic factors, specific to the commodity in question;
 demand factors which relate to how the commodity is consumed at end-user level;
 supply factors which relate to the production and trade of the commodity and related goods and
services; and
 other factors which cover for instance the impact of governments.
The table below outlines the various factors and how they impact on the production, consumption and
trade of commodities.
Table 13: Factors which influence trade, production and consumption of commodities and related products
Idiosyncratic

Quality/

Commodities that are homogenous and have a standard, easily defined

factors

Homogeneity

quality level are easier to trade and trace.

Storability/

Commodities that are easily stored and transported are easier to trade.

Transportability

Storability may also allow for more complex supply chains.

Recyclability

Recycling can offer an alternative to primary production.

Substitutability

Even if a commodity is damaging to the environment, its use is more
likely to continue where there are no alternatives available.

Renewability

The ‘renewability’ of a commodity infers that it is relatively easy to
reproduce and less likely to be exhausted compared with non-
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renewable commodities. It also may infer that it is environmentallyfriendly compared to non-renewable sources. This may mean that its
production should be encouraged vis-a-vis potential environmentallyharmful substitutes.
Demand

Habits

&

demographics

In many cases, commodity demand may relate to cultural or social
factors or habits, or may relate to demographics (with countries from
‘younger’ countries consuming more commoidties per capita)

Economic cycle

Demand for certain commodities can be responsive to income and vary
in accordance with economic cycles. This may be an indication of
whether commodity demand may respond to price or tax related
instruments.

Supply

Capital intensity

The supply of commodities which require significant capital investment
may be relatively unresponsive to policy changes, at least in the short
term. The energy and mining sectors are prime examples.

Technological

The supply of, and trade in, certain commodities may be driven or

advances

facilitated by changes in technology.

Horizontal

and

Where the trade in a commodity is controlled by a limited number of

vertical

entities working along different parts of the value chain, intervention

integration

can in principle be more targeted.

Industry

The number of entities involved in a sector can play a strong role in

concentration

allowing for policy intervention. For example, intervention in a sector
where there are many million producers may be challenging, as is the
case in certain areas of agriculture. The reverse would be true where
there are only a few companies involved.

Other

Geographic

If a certain commodity is produced in a limited number of countries, it is

concentration

easier to trace trade patterns.

Subsidies

In many cases, government subsidies have a major impact on
production levels for a commodity, which can potentially impede or
encourage trade.

Other

Governments can intervene in other ways, such as being directly

government

involved in the sector (through purchasing/ownership), and through

intervention

regulation which indirectly increases or decreases production.

Analysis of these factors subsequently helps to identify parts of the supply chain where policy
intervention may be feasible or the most suitable, as well as those areas where intervention is more
challenging. For example in the case of gold, the most promising intervention point may be the
production level (mine or pre-refining) since it is challenging to trace gold once it has been refined. For
cotton, as the certification of the several million cotton farmer producers worldwide would be
problematic, intervention may be more promising downstream at clothing manufacturer level where a
limited number of large companies are involved. In short, the intervention point should differ by
commodity in accordance with the above mentioned key factors.
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The vast majority of human beef consumption is comprised of fresh beef; i.e. cuts of beef purchased
by restaurants, food services or consumers and cooked just before eating. The remainder corresponds
to processed beef products; i.e. having been transformed by curing, smoking or seasoning.11
4.2.1.2
(i)

Consumption and Production of, and Trade in, Beef Products
Worldwide

Global beef production and consumption grew by approximately 30 million tonnes between 1965 and
2005, or by 2.2% an annual basis (compared to an annual average increase of 1.7% in the world’s
population). The largest increases in beef consumption in recent years have occurred in countries
(most emerging) such as China, India, Japan, Korea, the Philippines, Brazil and Mexico. This has
largely resulted from dietary changes linked to greater purchasing power and lifestyle changes.
As shown in the table below, beef and veal consumption is projected to expand from current levels of
approximately 67 million tonnes CWE (carcass weight equivalent) to about 74 million tonnes in
2020.
Table 14: Projections for beef production and consumption, by country grouping (in thousand tonnes, CWE)
Average 2010-2012

2015

%

2020
%

68,934

%

Total production

66,891

74,440

Developed countries

29,482

44%

28,888

42%

30,609

41%

Developing countries

37,219

56%

40,046

58%

43,832

59%

Total consumption

66,404

Developed countries

29,528

44%

29,192

42%

30,637

41%

Developing countries

36,876

56%

39,534

58%

43,581

59%

68,726

74,218

Source: OECD/FAO (2013), FAO (2013)

Developing countries currently account for almost 60% of global beef output 12 and are projected to
account for nearly 90% of growth in demand for beef and veal for the period to 2020, according to the
OECD-FAO Agriculture Outlook (see figure below).

11

Data from the United States suggest that close to 90% of beef consumption corresponds to fresh (i.e. minimally processed)
products (CGGC 2009). This distribution is assumed to be roughly similar in most countries.
12
FAO (2013).
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100%
90%
80%
70%
60%
50%

Production

40%

Consumption

30%
20%
10%
0%
Developed countries

Developing countries

Source: own preparation based on OECD/FAO (2013)
Figure 32: Production and consumption growth between 2010/2012 and 2020, by country grouping**

Despite this growth, on a per capita basis, developing countries’ meat (including beef) consumption
levels remain well below those seen in developed countries. Since overall meat consumption can be
considered a proxy for beef consumption, there is arguably a significant potential for higher per capita
beef consumption in developing countries. The figure below illustrates this consumption differential
and thus the underlying catch-up potential of developing countries.
80
70
60
50
40
30
20
10
0
2011

2012

2013

World

Developed countries

Developing countries

Source: own preparation based on FAO (2013)
* Figures include all types of meat but can be considered a proxy for beef meat consumption.
** Figures for 2012 are estimates. Figures for 2013 are forecasts.

Figure 33: Per capita meat consumption (in kg/year)*, by country grouping**
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A relatively small group of countries concentrates a large share of global beef production: the US, the
EU, Brazil, China, Russian Federation, Argentina, Australia, Mexico, Canada, India, Uruguay and
Paraguay. Over the past two decades, production has increased in China, the US and Brazil, while it
has decreased in Russia (by approximately 60%) and the EU (by approximately 20%).
At present, the main beef producing countries are also among the main consumers. These countries
alone account for more than half of global demand. Exports, therefore, tend to represent a relatively
low share of overall production.
According to the OECD, three countries show particularly high potential for beef production increases
in the near future: Brazil (9.35 million tonnes by 2016), China (11 million tonnes) and India (3.5 million
tonnes). Of these, China is expected to direct its production towards its domestic market. Conversely,
Brazil and India can be expected to end up exporting as much as 30% and 50% of their production
respectively (Palau, 2010).
On the import side, the main net importers include Japan, Russia, South Korea and Canada. For
example, of the world imports of 10,000 million tonnes seen in 2012, 20% is imported by these
countries which make up roughly 6% of the world’s population.
In volume terms, global beef trade has increased about 90% in the past quarter-century (Palau, 2010).
Beef exports are expected to increase by a further 4% in 2013 to about 8.6 million tonnes (FAO,
2013). Again, this growth has been driven by developing countries, which also account for the bulk of
forecast gains in global beef trade (in volume) in 2013, as measured by the share in overall growth in
global exports (FAO, 2103). Relative shares of developed and developing countries are presented in
the figure below.

20

270

Developed countries

Developing countries

Source: Own preparation based on FAO (2013)
Figure 34: Gains in global bovine meat trade in 2013 (in thousand tonnes)

As noted above, according to recent FAO data, Brazil and India are projected to be the largest
exporters of bovine meat in 2013. These two countries combined with the other two main beef
exporting nations, Australia and the United States, account for approximately 65% of bovine meat
exports (2013).
With regards to the world’s largest exporter – Brazil – the bulk of its exports go to countries that
generally do not have domestic livestock sectors and “do not have high demand for quality and
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consequently do not pay extra prices for the product”, namely Russia and Middle-East countries
(IFAMA 2010). This distribution is shown in the table below (2011 data) (IFAMA, 2010).
Table 15: Top importers of beef meat from Brazil in 2011*
Country

Thousand

Change from

tonnes

previous year

World

922

-14%

Russia

229

-20%

Iran

130

-31%

Egypt

101

-14%

Hong Kong

73

+10%

Venezuela

70

+77%

Chile

35

+66%

UK

35

-20%

Saudi Arabia

29

-6%

EU**

50

+20%

*Fresh, Frozen, Chilled, Processed Exports
Source: IFAMA (2010)
** 2012-2013 data (USDA)

The above table also suggests that beef trade can be highly volatile with volumes changing
significantly from year to year. This volatility is due to climatic factors as well as changes in health and
safety requirements in importing countries.
(ii)

EU Beef Consumption, Production and Trade

In 2012, the EU produced approximately 7.5 million tonnes of beef (Eurostat, 2013), roughly equalling
the amount it consumes. Most of this production takes place in France (one-fifth of the EU’s
production), Germany and Italy. In the same year, EU imports only accounted for 350,000 tonnes, or
less than 5% of consumption. In 2012, Brazil was the largest supplier of imported beef to the EU with
about 50,000 tonnes. Other important suppliers to the EU include Argentina, Uruguay, Australia and
the United States.13
However, this low import figure is somewhat deceptive. For example, while the 50,000 tonnes
imported from Brazil represents a 20% increase on 2011, this is significantly below the 180,000 tonnes
imported from Brazil in 2007. The main reason for this fall was a result of the 2005 outbreak of foot
and mouth disease in Europe but which originated in Brazil and the subsequent introduction by the EU
of controls placed on the importation of Brazilian beef from 2008. These controls remain in place.
Within the EU, the UK is by far the biggest destination for this Brazilian beef.

4.2.1.3

Production of Beef in Brazil

Brazil’s export boom, which took place between 1998 and 2006, helped notably by a weakened real,
occurred amid small production capacity increases (cattle herd only grew by 6% over the period). This
phenomenon can be partially explained by efficiency gains in the production process (volumes
13

http://www.theland.com.au/news/agriculture/livestock/cattle-beef/eu-beef-imports-rise/2669288.aspx,

accessed 10.9.2013.
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processed grew by 86% over the period) as well as higher slaughter rates (28% in 2007 compared to
21% in 1999). As previously discussed, exports expansion came to a sudden halt after the 2005 foot
and mouth disease (FMD) outbreak, which led to import restrictions by the EU that are still lingering
on. Since 2008, Brazilian farms have had to be accredited to supply the EU. Only 2,000 Brazilian
farms were authorised to export in 2012, compared to 26,000 before the restrictions were introduced.
In the same vein, in 2007, before the traceability requirements took effect, EU imports of Brazilian beef
totalled 182,000 tonnes. This dropped to 42,000 tonnes in 2008 (as the requirements kicked in).
However, there are signs that these restrictions could be progressively relaxed in future (e.g. changes
in requirements for veterinary tests).14
Recent studies underscore the link between natural resource endowments and the development
patterns of the beef industry (grass-fed vs. grain-fed cattle). In the case of Brazil, soybean production
had an impressive increase in the last few years, particularly in the Mato Grosso and Goiás states,
while the South remains an important producer (also for corn). This expansion of grain production in
the Brazilian Middle-West has attracted beef and poultry production and processing industries to the
region. Due to the proximity with grain production, Middle-West grain acquisition tends to be more
competitive, as around 65% to 70% of the total meat production costs are spent on feed (see later in
this section for further details).15
A study on the US beef industry distinguished four primary segments in beef production (Tyson, 2008),
which, at a high level of aggregation, also apply to Brazil:
1.
2.
3.
4.

Cow/calf operators; traditional ranchers and farmers breed cows to produce calves, which are
kept onsite until weaned
Stocker operators: put additional weight on the animals through pasture or range
Feedlot operators: feed grain to the animals (“feeder cattle”) and bring them to slaughter weight
(12-22 months of age)
Packer/processors slaughter the cattle and package and/or process the beef onsite (CCGC)

However, as will be discussed later in this section, feedlots are relatively less frequent in production
processes in Brazil compared to the United States. It must also be borne in mind that this
segmentation may not be present in all instances.
The cost of the animal itself is much larger than feed or other variable costs. Feed is the largest
production cost, ranging between 60% and more than 80% of costs (excluding the value of the animal)
depending on the stages of production. The compound feed sector is the most relevant input to cattle
production in Brazil. It is used predominantly for feedlot diets of confinements and semi-confinements.
Feedlot production increases every year in Brazil as a result of technology investments to make
production systems more efficient. The figure below maps the main segments in the meat value chain
in Brazil. As can be seen, beef cattle accounts for the bulk of meat production in the country in value
terms.

14
15

MLA / THE BEEF SITE (March 2012).
Parton (2009).

102

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 103|270

Source: IFAMA (2010) / Markestrat (2009)
Figure 35: Meat chain mapping and quantification of results (in million USD), 2008

Despite recent efficiency improvements in a number of segments of the beef supply chain in Brazil the
industry continues to suffer from under-exploitation of economies of scale, insufficient differentiation in
market segmentation and overall lack of coordination with a view to adapting to market needs 16 This
leads to a “commoditisation” of beef products.
In Brazil, there seem to be no differences in the type of animals purchased for export. Instead, a
selection of the more homogeneous and “better-looking” pieces takes places at the slaughterhouse.
Stark differences exist between the supply chain model applied in the domestic market and that
applied in export markets. Domestically, a “producer-driven” model prevails that is dominated by large
supermarket chains. This contrasts with a “consumer-driven” model in the case of export markets
where consumer-oriented information, quality and traceability play a more important role. Import
demand can therefore influence the design and operation of supply chains. 17

16
17

Zucci (2009).
Direct sales to supermarkets, restaurants and other food outlets also take place, albeit to a lesser extent.
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Biodiversity impact of beef from Argentina and Brazil

Argentina and Brazil are among the top countries from which
Europe imports beef (Eurostat 2006; USDA 2009). In total
Argentina and Brazil accounted for about 80% of the total EU
imports by volume of fresh and chilled bovine meat in 2005
(Bates & Dale 2008). Meat production is one of the most
important drivers of a variety of environmental impacts (Tukker
et al. 2006). It was even estimated that 306 of the 825
ecoregions and 10 percent of the world’s species are under
threat by livestock (FAO 2006). The destruction of habitat is
claimed to be the main driver behind biodiversity loss in South
America (Greenpeace 2008).

Large patches of Amazon forests
are burnt to create new rangelands
in Brazil (Greenpeace 2008)

The biodiversity impact of beef is dependent upon the type of livestock production system and the
specific location. The table below shows that the main biodiversity impacts in Argentina and Brazil are
produced by the grassland based systems and mixed rainfed systems. Although landless ruminant
systems are important for biodiversity impacts, Brazil mainly supplies feed for these livestock
production systems, including soy (FAO 2006). The regions that are mostly impacted due to livestock
practices are the South of Brazil and the North of Argentina. However, areas like the Cerrados,
Pampas, Pantanal and Chacos are important due to their high biodiversity value. The Annex 5
contains a more detailed description of impacts per livestock production system and region.
Livestock production systems are important drivers of biodiversity loss and ecosystem degradation
(FAO 2006). Cattle-ranching is a key driver of habitat destruction in South America, particularly in the
Amazon region, but also in the Cerrado, Pantanal and Argentinean Chacos (WWF 2011). Habitat
change, including deforestation, destruction of riparian forests and drainage of wetlands are among
the direct drivers causing biodiversity loss. Livestock production indirectly impacts biodiversity by feed
production (FoEE 2013) and directly contributes to habitat change due to overgrazing and
overstocking (FAO 2006). In 2010 livestock production has caused the destruction of 24 million
hectares of Neotropical land that was forest in 2000 (Wassenaar et al. 2006). Over the past 35 years,
2
more than half of the Cerrado’s original expanse of two million km has been taken for agriculture. It is
now among the world’s top regions for the production of beef and soy. At the current rate of loss, the
ecosystem could be gone by 2030, according to estimates by Conservation International (FAO 2006).
As soya and sugarcane expand into the Cerrado region, beef production is being displaced into the
Amazon (WWF 2011). In South America extensive ranching systems are increasingly evolving into
mixed systems as urban demand for crop staples and livestock products as well as road infrastructure
expands. Therefore, along the Andean foothills rainforests are cleared to expand this system. The
sensitive savannah regions in both Argentina and Brazil (e.g. Brazilian Cerrado) also face
fragmentation issues due to the expansion of livestock related land use, including infrastructure (VeraDiaz et al. 2009). This illustrates that also the pattern of pasture expansion is important which could
fragment the forest landscape (Wassenaar et al. 2006). Additionally illegal practices within protected
areas, such as deforestation to establish pastures for livestock production, is widespread in South
America (FAO 2006). The direct persecution of livestock predators and feral livestock has also
increased (Baillie et al. 2004).
Burning to expand agricultural land has a significant impact on the connectivity within a forest and
could aid the introduction of invasive species (Baillie et al. 2004). Invasive alien species introduced
due to livestock production could also alter grazing lands in a detrimental way. The Pampas in
Argentina, which is humid grasslands of northern Argentina dominated by caespitose species, is the
site of one of the earliest documented and dramatic transformations of a landscape by alien plants.
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The transformation of the Pampas from pasture to farmland was driven by immigrant farmers, who
were encouraged to raise alfalfa as a means of raising even more livestock (FAO 2006).
Other indirect impacts of the intensification of livestock land use include pollution, overexploitation,
desertification and wood encroachment. The most important environmental issues are related to
animal waste, leading to water and air pollution, acid rain and human health hazards (FAO 2006).
Additionally mineral supplementation (mainly phosphorus) given to low fertility soil results in leaching
of the soils. The extensive use of cereals for the production of animal feed also causes multiple
environmental issues (e.g. soil degradation, nutrient transfer and the use of agrochemicals). It is
important to notice that the rangelands are often part of watersheds in which degradation causes
problems of flooding, siltation of rivers, etc. However these issues are normally less serious in mixed
farming systems where crop production is practised (FAO 2006). The leaching of nitrate from soils to
water systems leads to increased concentrations in drinking water and contamination of ground and
surface water systems, which threaten human health and natural ecosystems. Natural areas such as
wetlands and mangrove swamps are directly impacted by this water pollution. This practice also
coincides with pollution due to the tanning of hides at the slaughterhouses (FAO 2006).
Burning of savannah pastures is another important environmental impact of range utilization, which
could release a large quantity of CO2 into the atmosphere (FAO 2006). In developing countries these
rangelands are large CO2 sinks, important for wildlife habitats and areas of recreational value
(Karstensen et al. 2013). Livestock produces relatively high amounts of methane per animal kept
which is also a potent greenhouse gas. These agricultural activities lead to the emission of many other
substances into the atmosphere, many of which degrade the quality of the air for all terrestrial life.
Degradation of the land is a major issue, in which there is a decline in primary productivity due to
depletion. Overgrazing of grassland ecosystem is a specific problem in South America (Baillie et al.
2004). This results in the shift of the botanical composition to less productive and less palatable
species. Pasture degradation results in a series of environment problems, including soil erosion,
degradation of vegetation, carbon release from organic matter decomposition, loss of biodiversity
owing to habitat changes and impaired water cycles (FAO 2006). Specifically the use of water in these
livestock system could have significant impacts on the water use, water quality, hydrology and aquatic
ecosystems (Bradley et al. 2012).
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Table 16: Livestock production systems in Argentina and Brazil and their specific biodiversity impact per region
Livestock

Description

Biodiversity impacts

Impact per region

Sources

Livestock systems where less than 10% of dry

Animal waste leading to water and air

South

matter fed is farm produced and in which the

pollution and acid rain (habitat pollution).

delivering feed.

value of production of the ruminant enterprises

Extensive use of cereals which causes soil

Serre

is higher than that of the pig/poultry enterprise.

degradation, nutrient transfer and use of

Steinfeld 1995

These systems have above ten livestock units

agrochemicals.

FAO 2006

Water footprint of livestock is very high.

WWF 2011

production
systems
Landless

ruminant

systems (LLR)

per hectare and use high producing breeds of
livestock.
Grassland

based

temperate

and

temperatures. These are systems where more

inappropriate

highland

than 10% of dry matter fed to animals is farm

practices.

produced and annual average stocking rates

Rangeland is part of watersheds causing

are less than ten lifestock units per hectare.

problems with flooding and siltation.

tropical

systems (LGT)

Grazing

system

constrained

by

low

Degradation

of

rangelands
range

through

management

Brazil

is

important

for

This system occurs in the North of
Argentina and South of Brazil.

Controlling of wildlife which compete for
forage, transmit diseases or hunt lifestock.
Grassland

based

This grassland based system uses more than

Deforestation

humid/sub-humid

10% of farm produced dry matter and has an

(conversion from natural land to pasture).

tropical and subtropical lowlands of

tropic and sub-tropic

annual average stocking rate of less than ten

Burning

South America, in for instance the

systems (LGH)

lifestock units per hectare.

releases a lot of CO2 into the atmosphere.

of

of

rainforest

savannah

pastures

areas

which

Lowland burning during the dry season.

This system mostly found in the

Cerrados, Pantanal and Chacos.
This livestock production system
requires the second largest surface
area in (South) Brazil of all livestock
production systems in Brazil and
requires the third largest surface
area for (North) Argentina.

Grassland

based

These grassland systems are similar to LGH

Degradation of land us a major issue in
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This system is of limited importance

Robinson et al.
2011
&
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Description

Biodiversity impacts

Impact per region

Sources

arid/semi-arid tropic

systems. However these land based systems

which primary productivity is depleted. This

in South America although it’ covers

and

in tropical and subtropical regions are defined

results

a large surface area in (South)

by the growing period that is less than 180

composition and higher soil erosion.

Brazil. For Argentina this is the

days.

Carbon release from organic matter due to

system with the largest surface in

the degradation.

the North-west.

production
systems

sub-tropic

systems (LGA)

in

a

shift

in

the

botanical

The use of water in these livestock
systems could have significant impact on
the hydrology and induce droughts.
Mixed

rainfed

In these systems more than 10% of dry matter

Land used by this system was originally

In South America these systems are

and

fed comes from crop by-products or more than

forest.

only found to a large extent in the

highland

10% of the total production value comes from

temperate
tropical

This practice also coincides with pollution

Andean

farming

non-livestock farming activities. Additionally

due to the tanning of hides at the

widespread in Brazil or Argentina.

systems(MRT)

90% of the value of non-livestock farm

slaughterhouses.

production comes from rainfed land use. This
system is defined as a combination of rainfed
crop and livestock farming in temperate or
tropical highlands.

region.

They

are

not

The leaching of nitrate from soils to water
systems leads to increased concentrations
in drinking water and contamination of
ground

and

(impacting

surface
wetlands

water
and

systems
mangrove

swamps).
Mixed

rainfed

These systems are similar to the MRT systems

Along the Andean foothills rainforests are

Found in all tropical regions of the

humid/sub-humid

but based on livestock production in mixed

cleared to expand this system.

world, with for instance soybean-

tropic and sub-tropic

farming

Extensive

farming

heterogeneous

systems(MRH)

and humid conditions.

systems,

are

maize-pasture constructions in the

These

increasingly evolving into mixed systems

Brazilian Cerrados with large-scale

systems are in operation in high temperature

as urban demand for crop staples and

commercial developments. These

livestock

systems take up a large surface

in

which
its

are

very

composition.

ranching

products

as

infrastructure expands.
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systems

well

as

road

area in both Southern part of Brazil
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Impact per region

Sources

production
systems
and Northern parts of Argentina.
Mixed

rainfed

These systems are similar to MRT systems.

Degradation of land resources, due to their

This system is of less importance in

arid/semi-arid tropic

However the vegetation growth period is less

limited production and growing population

South

and

than 180 days. The main restriction to this

sub-tropic

America,

pressure.

surface

system is low primary production due to low

Leads to the emission of many other

Typical

systems(MRA)

rainfall.

substances into the atmosphere, many of

ruminant-cassava systems in north-

which degrade the quality of the air for all

eastern Brazil.
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is

their

farming

terrestrial life.

area

although

cases

relatively high.
include

small
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Impact of World and EU Consumption of Beef on Species in Brazil (Eora)
This section presents a summary of results from the Eora model for bovine meat. First, it briefly discusses the
recent evolution of embodied imports of beef to the EU including the main sourcing countries. Second, it
summarises the threats to species in producing countries that the Eora model attributes to beef consumption in
the EU. Third, it provides an overview of the most relevant results from Eora’s structural path analysis.
1.

Trade flows

The table below presents the evolution of embodied imports of bovine meat to the EU in value terms over the past
two decades. To do so, values are presented, in current USD, for 1990, 2000 and 2011, which is the last year for
which comparable data are available. Country-specific values are presented for the ten largest sourcing countries.
For example, according to the table, in 2000, Morocco appears as the largest exporter beef products (raw as well
as embodied) to the EU in value terms, with almost USD 0.7bn worth of exports that year.
Table 17: Embodied imports of beef (000 USD)
Embodied imports to EU (1990)

Embodied imports to EU (2000)

Embodied imports to EU (2011)

Turkey

720,377

Morocco

658,702

Morocco

688,826

Morocco

576,547

Turkey

650,454

Brazil

682,117

USA

378,442

China

501,891

Turkey

591,275

Egypt

276,126

Brazil

483,133

USA

559,254

Brazil

261,565

Egypt

386,465

Argentina

431,569

South Africa

259,201

USA

357,621

China

400,004

Canada

249,521

Canada

347,496

Canada

336,509

Nigeria

195,341

Iran

334,667

Egypt

329,922

Iran

165,418

Nigeria

325,268

Nigeria

247,858

New Zealand

139,693

South Africa

282,237

Namibia

244,096

World Total**

4,865,749

World Total

7,212,739

WORLD TOTAL

7,691,964

e) *“World Total” refers here to the value of embodied imports of all producing countries to the EU, as captured by
the Eora model.
Eora modelling results suggest a substantial increase in direct and embodied imports of beef products to the EU
(in value terms) in the 1990s (from about USD 4.9bn in 2000 to USD 7.2bn in 2000), whereas they seem to have
flattened out in the past decade (USD 7.7bn in 2011). In terms of the largest sourcing countries, Morocco and
Turkey consistently feature in the top 3, with Brazil, the USA and Argentina being among the five largest sourcing
countries.
2.

Embodied threats

The table below presents the number of threatened species in beef producing countries that are attributed by the
18

Eora model to EU as well as global consumption of beef products (direct as well as embodied).
Table 18: Embodied threats attributed to beef trade
Threats driven by EU consumption **

18

Threats

driven

by

global

consumption**

Madagascar

46

Brazil

137

Cameroon

22

Madagascar

128

Decimals result from the model’s structural features; i.e. 3.05 should read as “approximately three species”.
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Albania

11

Cameroon

63

Morocco

10

South Africa

59

Nigeria

9

Colombia

49

Ethiopia

8

Ethiopia

45

Mozambique

7

Cambodia

44

South Africa

6

Nigeria

43

Guinea

5

Yemen

42

Eritrea

5

Mozambique

36

World Total***

207

World Total***

1,402
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f) ** In number of threatened species (including vulnerable, endangered and critically endangered species) as per
IUCN Red List of Threatened Species.
***“World Total” refers here to the number of species threatened around the world that are attributed by the Eora
model to consumption of soy and soy products in the EU.
As shown in the table, the largest number of threatened species attributable to beef consumption in the EU
corresponds to Madagascar, with approximately 46 species threatened out of a total of 204 threatened species
linked to EU imports. Cameroon (22 species), Albania (11) and Morocco (10) complete the list of countries with
the greatest number of threatened species. However, care should be taken in interpreting these results, given in
particular the fact that neither Cameroon nor Albania feature among the largest sourcing countries of beef
consumed in the EU. Overall, beef production in these countries can be assumed to be more biodiversitydamaging on a per unit basis.
On a global scale, the total number of threatened species linked to trade in beef products is 1,402, that is, nearly
seven times that of threats attributed to EU embodied imports. Of these, 137 correspond to Brazil and 128 to
Madagascar. Cameroon (36 species), South Africa (59) and Colombia (49) are also among the countries with the
largest number of threatened species.
3.

Structural path analysis

The supply chain analysis presented so far in this case study refers to direct imports of beef products. It therefore
needs to be supplemented with supply chain information which also includes indirect, or embodied, imports. The
Eora model uses a high resolution global trade input-output table to trace commodities from the country of
production, often through several intermediate trade and transformation steps, to the country of final consumption.
The table below shows a sample of results from Eora’s structural path analysis including the top 20 paths (i.e.
chosen in decreasing number of attributed “beef-related” threats) for beef and beef products imports to the EU.

19

Data for both Brazil and Argentina are presented separately.
Table 19: Final demand for embodied imports of beef from Brazil, by Member State and sector
Country of

Final

No. of instances among top

Sector

No. of instances among top

Demand

20 paths

Germany

8

20 paths

The Netherlands

5

France

2

Tobacco

1

Italy

5

Health and veterinary

1

Food

14

products/beverages
Accommodation/rest

4

aurants

19

Structural path analysis data correspond to the most recent available (2011).
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Table 20: Final demand for embodied imports of beef from Argentina, by Member State and sector
Country of

Final

No. of instances among top

Demand

20 paths

Germany

6

Sector

No. of instances among top
20 paths

Food

12

products/beverages
The Netherlands

4

Accommodation/rest

5

aurants
France

1

Tobacco

2

Italy

7

Health and veterinary

1

Belgium

2

The structural path analysis conducted by means of the Eora model suggests that, in the EU, beef
from Brazil and Argentina are predominantly linked to demand in the food and beverage production
sectors and, to a lesser degree, the accommodation and restaurant sector. When considering the top
20 paths in Eora (i.e. chosen in decreasing number of attributed “beef-related” threats), value chains
appear to be short: they typically involve the livestock production sector as well as one or more
conservation and processing steps in the source country. From there, beef meat travels to satisfy final
demand in the abovementioned sectors. In terms of the Member States where final demand
originates, Germany, Italy and the Netherlands account for most instances of final demand among the
top 20 paths.

4.2.2

Key Factors affecting Trade in Beef and Beef-derived Products

In order to identify possible areas for policy intervention in the beef supply chain, it is necessary to
have a full understanding of the characteristics of the drivers of beef trade.
4.2.2.1

Characteristics of Beef Consumption, Trade and Production

The main idiosyncratic characteristic of beef is that in unprocessed form it is highly perishable.
Therefore, transport and storage is important. However, refrigeration renders transport and storage of
processed meat relatively easy. An idiosyncratic factor is that quality is very important for consumers.
This strongly affects trade. These two factors may combine to explain the fact that most countries
consume what they produce.
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Idiosyncratic Product Characteristics
Factor

Description

Summary

Quality/

Although beef is often viewed as having a relatively
homogeneous quality, in reality quality is important. This
means that trade is significantly affected by rules on
safety/quality.

Beef is a relatively
heterogeneous
product which is
subject to strict
quality controls.

Storability/
Transportability

If unprocessed, beef is highly perishable. A very large
majority of beef consumption is fresh (thus limiting trade).
However, processed beef can be easily transported.

Depends
product.

Recyclability

Not applicable

N/A

Substitutability

Only imperfect substitute products exist (i.e. other proteinrich foods and or other meats).

Relatively
number
imperfect
substitutes.

Renewability

Renewable by definition

Homogeneity

on

high
of

Given its position as a luxury product, demand for beef-based products goes hand-in-hand with
economic growth, in particular in developing countries. Therefore it is quite responsive to income
changes in these countries. In contrast, and perhaps due to its comparatively low cost relative to
income, EU demand has not been affected greatly by the recent recession. Overall, beef demand
looks set to continue to grow.
Demand factors
Factor

Habits
demographics

&

Description

Summary

The main beef producing countries are presently also the
main consumers (in total volume). These countries
account for 56% of the total demand. Rising incomes,
demographic growth and greater availability of meat at
competitive prices in China, India, Brazil and Argentina
contribute to the expansion of beef demand.20

Worldwide demand
should
keep
growing in line with
income growth and
lifestyle changes.

Future income growth, population increases, and
urbanisation in developing countries are likely to generate
strong demand for beef.21 Up to a certain level, a portion
of additional income is spent on food consumption. Poorer
people tend to spend a large proportion of any income
increases on high quality protein sources such as meat.22

20

Palau, H. et al. (2010).
Niesten (2013).
22
Timmer et al., (1983), in Niesten (2013).
21
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Demand factors
Factor

Description

Summary

“Demanding” export markets are increasingly triggering
modifications in the supply chain; e.g. reconfiguration of
slaughtering lines, genetic selection, etc. 23.
Economic cycle

While, in theory, beef consumption should reflect
economic cycles, its comparatively low cost relative to
incomes in the EU means that demand has not decreased
in the recent recession.

EU
consumption
relatively
unresponsive
to
changing economic
conditions.

In terms of supply factors, there has been a tendency towards larger herds/farms in recent years in the
developing world, which would indicate that the production of beef is becoming increasingly
concentrated. There is in parallel increased intensification in the sector, especially in developed
countries such as the USA. Finally, the level of vertical integration in the sector between producers
and suppliers is increasing. This may be down to greater economies and the need to differentiate
product and maintain quality.
Supply factors
Factor

Description

Summary

Capital intensity

In the developing world, production increases relied
heavily on larger herds rather than intensification. In
developed countries, intensification allowed production
growth despite declining total herd size. In most
developing countries, the cost of importing feed grain for
intensified production exceeds the cost of expanding
grazing land. For many countries, intensification of feed
input per unit of meat output would imply increased
reliance on international trade in feed grain. In countries
where ability to import is constrained (for example, by
foreign exchange shortages), output growth will intensify
grazing pressure on existing pasture and rely on
continued pasture expansion into increasingly marginal
areas.24

Move
towards
greater herd sizes.

Technological
advances

Output from industrial or intensive livestock production is
growing at the fastest rate: 4.3% per year compared to
2.2% for mixed systems and 0.7% for extensive
systems).25

Greater level of
intensive farming,
at
least
in
developed world.

Strategic alliances in countries like the United States have
involved vertical integration throughout the value chain
with a view to product differentiation.

Increasing
integration driven
by aim for product
differentiation.

In Brazil and other countries, there is a trend towards

Despite the above,

Horizontal
vertical
integration

Industry

and

23

Direct sales to supermarkets, restaurants and other food outlets also take place, albeit to a lesser extent.
Niesten (2013).
25
Seré and Steinfeld (1996), in Niesten (2013).
24

113

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 114|270

Supply factors
Factor

Description

Summary

concentration

increased industry concentration via mergers and
acquisitionsand foreign investments. This includes crossborder undertakings. The Brazilian beef industry, in
particular,
is
undergoing
a
process
of
fast
professionalisation, modernisation and concentration.

in
Brazil,
the
continuing number
of large number of
beef
farmers
means
that
production is still
not concentrated at
producer
level.
However,
downstream
processing
is
increasingly
concentrated.

Geographic
concentration

Proximity to grain producing areas is an increasingly
important factor for concentration of beef production.

Highly
concentrated.

Four countries, India, Brazil, the United States and
Australia, supply approximately 65% of bovine meat trade
(FAO 2013).
With regards to other factors, governments play a major role in the beef market. For example, EU
quality controls play a strong role in limiting the number of exporters who can export to Europe. On the
other side, policy in the EU supports European production.
Other (exogenous) market factors
Factor

Description

Summary

General
government
interventions

As previously discussed in this report, the EU has applied
restrictions to beef imports from Brazil since 2008, in the
wake of the 2005 FMD outbreak.

EU intervention is
considerable, both
in terms of health
rules and trade
quotas.

More generally, according to the European Commission,
for meat and meat products from all species, countries of
origin must be on a positive list of eligible countries for the
relevant product. General eligibility criteria primarily have
to do with the existence of a competent veterinary
authority which is responsible throughout the food chain
for the fulfilment of relevant animal health standards.
Imports are only authorised from approved establishments
which have been inspected by the competent authority of
the exporting country and found to meet EU requirements.
An inspection by the Commission’s Food and Veterinary
Office is necessary to confirm compliance with the above
requirements.26 (European Commission, DG Health and
Consumers).
26

http://ec.europa.eu/food/international/trade/im_cond_meat_en.pdf
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Other (exogenous) market factors
Factor

Description

Summary

In addition, a tariff quota (Hilton quota) established by
Commission Regulation (EC) No 936/97 of 27 May 1997
concerns 58,100 tonnes of high-quality fresh, chilled and
frozen beef from the following suppliers: Argentina, Brazil,
Uruguay, Paraguay, United States, Canada, Australia and
New Zealand. Beef imported under this provision enjoys a
duty preference vis-à-vis the European Union Most
Favoured Nation import regime.27

4.2.2.2

Possible areas for intervention

Unlike most other commodities the perishability of beef and need for high levels of quality impact the
amount of beef traded. The conditions put in place by the EU in 2008 to increase the quality of
imported beef had a considerable impact on trade into the EU. However, this may have led to a
diversion of the trade to other regions rather than increased quality levels overall. Therefore, while EU
intervention in this area may have reduced EU consumption of potentially poor quality or unsafe beef,
it is questionable whether it improved quality overall. Therefore, any intervention of this type would
depend on the ultimate objective of the EU in this area – is it to reduce the EU’s footprint or to reduce
impact overall.
With regards to demand, consumption of beef products remains strong and looks set to continue to
grow. Within the EU, and as noted above, health and or other quality or safety related scares
regarding beef play a role in limiting demand for imported beef. The fact that, despite drastic
reductions in EU beef imports from Brazil in the wake of the FMD outbreak in the early 2000s, Brazil’s
beef exports were redirected to other purchasing countries suggest that these quality factors may be
less evident elsewhere.
On the supply side, the picture is more mixed. While there are a large number of beef farmers –
especially in the focus country Brazil – herd sizes are increasing. Likewise, there is evidence of
increased intensification, at least in developed countries such as the USA. On the one hand, the large
number of farmers makes intervention more challenging, on the other, increased concentration and
vertical integration may facilitate intervention.
Finally, as regards other important factors, the involvement of the EU in the beef market is
considerable both in terms of quality/safety rules and trade quotas. It could be ventured that a
relaxation of this intervention would increase trade and impacts in other countries.

27

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31997R0936:EN:HTML
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Case Study 2: Soy

4.3.1

The Soy Supply Chain

4.3.1.1

The Uses of Soy
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While soya is only produced in a few countries in large quantities, due to its high protein and fat
content as well as to its adaptability, its use has expanded considerably over recent years both as
animal feed and as a food for human consumption. The table below briefly describes the main
soybean product types and uses.
Table 21: Different types of soybean product that can be extracted from soybean
Commodity

Description

Use

Soybeans

Widely consumed as a bean and in the form of various derived

Food and non-food

products because of its high protein content
Soybean oil

The vegetable oil extracted from the seeds of the soybean

Soybean meal

By-product of oil production used as a protein source for livestock

Food and non-food
Non-food (animal
feed)

Soy sauce

A fermented soya product from defatted soyabean and wheat or other

Food

cereals that is filtered and pasteurized
Soy paste

A fermented, salty condiment. Soya paste can be produced through

Food

brine fermentation of low-moisture soya curd
Soy curd (tofu)

Obtained by precipitating proteins from soya milk and removing the

Food

fluid. Can be fermented or non-fermented
Source: Defra (based on FAO, 2012)

According to a recent report28, roughly 90% of the soybean produced in 2012 was treated in a process
involving the production of soybean oil (with soybean meal as a by-product), which is used in multiple
high value-added applications, including cooking oil, industrial food applications, oil paints,
pharmaceutical products, printing inks (for its dehydrating properties), and biofuels. In 2009, food and
non-food (notably biodiesel production) uses represented, respectively, 65% and 34% of global
soybean oil consumption (CEPS 2013, p. 214). Soybean meal is a by-product of soybean oil
production (see table 22 below for a typical breakdown of soy output per bushel). Nearly threequarters of of soya production is typically used for soybean meal, which is in turn used as a feedstuff
for poultry, swine and, increasingly, dairy cattle. Soybean meal is therefore heavily embedded within
the supply chain of meat and products derived from meat (FAO 2013, quoted in Defra 2013; Dros
2004).
Table 22: Average output per bushel (27.7 kg)
Product

Kg

Share of total

5

18.1%

20.1

72.6 %

Soybean hulls

1.5

5.4 %

Total (rounded)

27.7

100%

Soybean oil
Soybean meal

Source: CEPS (2013)
28

Centre for European Policy Studies (CEPS) (2013), Commodities Price Formation: Financialisation and Beyond, CEPS-ECMI
Task Force Report, Brussels.
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(i)
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Consumption of soya-based products
Worldwide consumption of soy

Due to its place in the value chain soy is a lower-cost protein than proteins from animal origin (Golbitz,
2007). Economic growth in recent decades has led to increased demand for meat and other animal
proteins, particularly in emerging economies. This has in turn increased demand for protein meal for
livestock feedstuff including soybean meal. It is expected that demand for whole soybean and,
particularly, processed soy proteins (which can be easily incorporated into a variety of different foods)
will continue to grow in future. China and the USA are the largest consumers of soy products, followed
by the EU and Brazil.

Source: Chatham House (2012)
Figure 36: Top soybean consuming countries in 2009 (>5% of global consumption)

While the USA and Brazil produce most of their needs domestically and are indeed net exporters,
China and the EU have to import to meet demand.
In Brazil, the predominant use of the crop is soybean meal, which is heavily embedded within the
supply chain of meat and products derived from meat, although only to a relative extent in the case of
beef. Expansion of soybean planting is driven by meat consumption but also soybean oil for the food
and biodiesel industries. (WWF, Defra).
China has over the past decade been responsible for more than 60% of worldwide growth in soybean
demand (Defra). Its imports have gone up by 280% over the same period.
(ii)

EU consumption of soy

In the EU, domestic demand for soy is mainly driven by soybean meal requirements. Soybean meal
accounts for 60% of the vegetable meals used as feedstuff. EU demand for soybeans is currently
driven to a large extent by the swine and poultry sectors. Indeed, 41% of the soybean meal used in
the EU for animal feed goes to pig feed, 32% to broilers and other types of meat poultry; 10% to layer
poultry, and 13% to cattle feed. The cattle feed figure can be broken down into 5% for beef cattle and
8% for dairy cattle (Profundo; 2008). Pig and poultry are cheaper than other meats and have thus
increased their market share amid declining real incomes due to the economic slowdown. Moreover,
from an animal nutrition standpoint, it is difficult to find substitutes for soybean meal in the case of
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poultry. EU soy demand is also driven by soybean oil, of which the food and non-food uses are split
two thirds to one third. The bulk of non-food use of soybean oil corresponds to biodiesel. Some of this
is subsequently (re-) exported from the EU.
The table below presents an overview of the EU’s domestic production, imports and total supply
(including carried-over stocks) for 2011-2014.
Table 23: EU production, imports and supply of soy products, 2011-2014, in thousand tonnes
2011-2012
Soy
product

Product

Imports

-ion

2012-2013
Total

Product

supply

-ion

Imports

2013-2014*
Total

Product

supply

-ion

Imports

Total
supply

Beans

1,288

11,956

13,839

950

11,600

13,656

972

12,000

13,828

Oil

2,220

383

2,869

2,156

400

2,699

2,050

250

2,413

Meal

9,573

20,814

30,879

9,300

20,500

30,089

8,700

21,000

30,086

* Forecasts
Source: USDA Foreign Agricultural Service (2013)

EU soybean production is marginal (accounting for about 3% of total global oilseeds production),
largely oriented to non-GMO food markets and protein feed supplies, and shows low growth potential
relative to demand. Therefore, the EU is likely to remain heavily dependent on imports: Domesticallygrown soybeans currently account for less than 10% of total soybeans crushed in the EU; more than
70 percent of soybean meal used in feed is imported, mainly from South America (USDA FAS).
Although the EU remains the world’s largest soybean meal importer, overall soybean and soybeanproduct imports to the EU have declined by about 30% over the past decade. EU imports of soybeans
in particular have declined in recent years, as EU operators prefer to import soybean meal rather than
whole soybeans and European crushing capacity has expanded for rapeseed and sunflower seed at
the expense of soybeans. Forecasts for 2013-2014 indicate that soybean imports to the EU will
amount to 12 million tonnes (out of 13.8 million tonnes worth of consumption). In the same vein,
imports of soybean meal are forecast to near 21 million tonnes (30 million tonnes worth of
consumption), with figures for soybean oil in the region of 650,000 tonnes (out of 2.4 million tonnes)
(Icone, 2011). This compares to import figures for of 15.5 million tonnes of soybeans in 2007, 24.8
million tonnes of processed soybean meal, and almost 1 million tonnes of processed soybean oil
(Profundo, 2008).
About half of European soybean imports come from Brazil, while Paraguay has kept increasing its
market share to 17% percent in 2011-12. The EU also imports soybeans from the United States and
Canada to ensure the continuity of supply of soybean products for the livestock and poultry industries
throughout the year (i.e. as a seasonal complement). Northern hemisphere producers supplied about
22% percent of soybeans to the EU in 2011-12.
The figure below shows the evolution of EU soybean imports between 2006 and 2012 by main country
of origin.
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* MY refers to the marketing year which runs from October to September.
Source: USDA Foreign Agricultural Service (2013)
Figure 37: EU imports of soybeans, 2006-2012, by country of origin, in million tonnes*

As to soybean meal, the bulk of imported supplies to the EU are provided by Brazil and Argentina.
India is a marginal yet fast-growing supplier of non-biotech (i.e. non-GMO) soybean meal. It must be
noted that the ongoing review of the EU ban on processed animal protein in feed of omnivore species
(poultry and pig) may introduce substitute feedstuffs, thus resulting in lower demand for imported
soya.
Traditionally a net importer, the EU in recent years has become a net exporter of soybean oil. That
said, although EU exports of soybean oil have tripled between 2006-07 and 2011-12 (mainly to South
Africa, Algeria and Morocco), much of this soybean oil is produced out of imported soybeans.
The figures below present a breakdown of direct imports by the main types of soya-based commodity
and by country of origin respectively.
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Source: Authors’ calculation based on Profundo (2008)
Figure 38: EU-27 soya imports by country of origin (selection) in 2007, in thousand tonnes

Source: Authors’ calculations based on Profundo (2008)
Figure 39: Soybean and soybean-based commodity imports to the EU in 2007 by country of origin (% share)

As can be seen above, South American countries accounted for nearly 90% of the EU’s (direct)
imports of soybean and soybean-based commodities in 2007.29 Again as noted above, while
Argentina is the main source of soybean meal, Brazil is by far the EU’s main trade partner. In terms of
evolution, while EU imports from Brazil and Argentina have remained stable, imports from the United

29

This distribution remains largely unchanged if soybean oil and soymeal imports are converted back to the original amount of
soybean required to produce them (Profundo, 2008).
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States to the EU have decreased significantly over the same period and are expected to continue to
do so in future.

4.3.1.3

Trade in soy and soy-based products

As to global trade, the 2012/13 forecast has been revised downward to 99 million tons. 30 Overall, the
largest soybean exporters are Brazil, the USA and Argentina. In 2010-2011, while the USA was the
leading exporter of soybean and Argentina is the largest export of soybean meal, Brazil was the
largest exporter of total soya product, as outlined in the table below.
Table 24: Top soya exporters* in 2010/2011
Country

Soybean

Million

Global

product

tonnes

export
share

USA

Brazil

Argentina

Bean

42

44%

Meal

10

14%

Bean

32

34%

Meal

14

24%

Bean

10

10%

Meal

29

49%

* Largest exporter by commodity type in bold
Source: Icone (2011)

The EU and China are the largest importers of soy products, which are for the greatest part used as
animal feedstock The EU tends to import soybean meal, however, while China imports whole
soybeans for its crushing industry. The table below outlines the extent and the different nature of
China’s and the EU’s imports of soya-based products (data for 2009-2010).
Table 25: Top Soy Importers in 2009/2010
Country

Soybean

Million

Global

product

tonnes

import
share

China

EU27

Bean

55

59%

Meal

0.3

1%

Bean

14

15%

Meal

23

40%

Source: Icone (2011)

In addition, import demand has grown significantly over recent years in China while EU demand has
increased at a much lower rate. For example, between 2000 and 2010, soybean exports from Brazil to
China grew over tenfold to roughly 19 million tonnes per year, worth more than USD 7 billion annually

30

FAO (March 2013).
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(Chatham House 2012).31 The series of figures below show the evolution of China’s imports over the
period 2000 to 2009 and provide projections for 2020. As can be seen the EU’s imports – albeit high
by global standards – have remained, and are projected to remain, relatively stable.

31

Chatham House (2012).
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Figure 40: Key soybean trade flows, 2000, 2009 and projections for 2020 (Chatham House)
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Worldwide Production of Soy and Soy-based products

FAO forecasts for global soybean production for 2012-13 amount to 266 million tonnes. The figure
below provides an overview of global production, supply, utilisation, exports and ending stocks of
soybeans between 2009 and 2013.
300000
250000
200000

Production
Supply**

150000

Utilisation***
Exports

100000

Ending stocks
50000
0
2009-2010

2010-2011

2011-2012 2012-2013*

Figure 41: Production, Supply, Utilisation, Exports and Ending Stocks of Soybeans, 2009-2013, in thousand
tonnes

Source: Author’s own preparation based on FAO (March 2013)
* Data for 2012-2013 are forecasts.
** Supply is defined as production plus opening stocks.
*** Utilisation is defined as domestic disappearance. It includes primarily crush, plus seed, waste and
confectionary uses.

As suggested by the growth in trade over recent years, global soybean production has increased
almost exponentially over the past 50 years. Current figures of roughly 266 million tonnes compare to
harvest volumes nearing 29,000 tonnes in 1964-1965.32. This rapid growth has not decreased
significantly in recent years. Indeed, production has increased by approximately 50% over the past
decade.
Although the USA has until recently been the largest producer of soybeans, recent productivity
improvements in Brazil are expected to result in it becoming the world’s largest producer (FAO).
Overall, the greatest growth in production has occurred in Brazil and Argentina, which together now
account for almost half the world’s soybean production. 33 Indeed, South America as a whole is
expected to harvest more than 144 million tonnes in 2012-2013, with Argentina and Brazil accounting,
respectively, for 49 million tonnes and 82 million tonnes. 34 The latter two countries increased their

32

Icone (2011).
Id.
34
FAO (March 2013).
33
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soybean production by, respectively, 357% and 276% between 1990 and 2011. In addition, both
countries plan to expand soybean planting by 10% to 15% (Defra, 2013).
Roughly two-thirds of Brazil’s production is produced for export. In 2007, in terms of soybean
equivalent of the total amount of soybeans and soybean-based commodity imports, Brazil exported
32% of its harvest to the EU, whereas Argentina and Paraguay exported, respectively, 25% and 17%
of their harvest to the EU.35

4.3.1.5

Production of soy in Brazil

As noted above Brazil produces almost 30% of the world’s soya harvest and is the main source of
soya for the EU. Within Brazil, several regions stand out as major production areas. For example, the
Mato Grosso region in Central Brazil accounts for more than 30% of the nation’s production or about
8% of the world’s output.36
Viewing the country as a whole, the Brazilian soybean sector presents a dichotomy between larger
exploitations in the Central Western (e.g. Mato Grosso) region (average 500 ha) and smaller farmer
and cooperatives in the South (average 35 ha).37
In terms of what is driving production growth, some authors point to the fact that costs are lower in
Brazil (and South America in general) than in, say, the USA, which results in a competitive advantage
(CEPS). Others point to de-nationalisation and increased concentration in the sector as major drivers
of growth, while some commentators note the increase of the share of international capital in the
processing sector (which grew from 15% in 1995 to 57% in 2005) and the advent of biodiesel as major
factors.
The main actors present in the supply chain are producers, traders, crushers, cooperatives and
consumers. Indirect actors include rural unions as well as public agencies. This is schematically
represented in the figure below.

35

Profundo 2008).
Icone (2011).
37
Id.
36
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Source: Icone 2011
Figure 42: Supply chain for soy in Brazil

4.3.1.6

Biodiversity impact of soy from South America

Brazil and Argentina account for nearly half of the global
soybean production (FAO 2006; FAOSTAT 2013). The
expanding area needed for the production of soy shows a
dramatic increase in which a large surface area of tropical
forest and savannah has been converted to plantations
(KPMG 2013; Kamphuis et al. 2010). Both Brazil and
Paraguay are among the top countries in South America
that export soy to the EU (Bates & Dale 2008). The rate
of (illegal) deforestation encompassed in the import of soy
to the EU is among the highest of all the commodities
(Cuypers et al. 2013). The high biodiversity of the
Cerrado, Amazon basin and Pantanal are under serious
threat by these practices (WWF 2004).

Illegal
deforestation
for
soybean
production in Novo Progresso, State of
Pará – Brazil 2004 (FAO 2006)

The impact of soy cultivation on biodiversity depends on the type of production system and the
specific location of production. The table below shows that traditional soy planting is widespread in
Brazil and Argentina and to a lesser extent in Paraguay and Bolivia. Key areas where soy cultivation
has an impact on biodiversity is the Cerrado area, the Pantanal, Amazon, Chaco bush savannahs, the
Yungas moist montane subtropical forests, the Atlantic rainforest, the Chiquitano forest and Gran
Chaco bush savannah vegetation.
Overall, soybean cultivation is one of the major drivers behind deforestation and the subsequent loss
of biodiversity in South America (KPMG, 2013). This dramatic direct effect on biodiversity is mainly
caused by large-scale monoculture soya fields leading to a near 100% reduction of forest species in
these fields (Bates & Dale 2008). In the land clearing process, burning is also often applied, which is
a threat to flora and fauna (WWF, 2004). The current expansion of soybean cultivation areas has been
126
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in areas of native vegetation, rainforest and bush savannah leading to loss of biodiversity (Bates &
Dale 2008). Soy farming in Southern Brazil for instance has contributed to the near extinction of the
Atlantic Forest. The Amazon transition forest and the Amazon rainforest also have been exposed to
soy cultivation practises since the 1990s. Deforestation is especially an issue in regions in which the
majority of the deforested areas were cut to accommodate cattle ranching expansion and to a lesser
extent smallholder farming (Defra 2013). Soy has also been planted on former natural grasslands
(Campos Sulinos). Since the 1960s, more than half of the biodiverse savannahs of the Cerrado
(originally covering 200 million hectares) have been converted to pastures and agricultural fields. It is
also important to note that land value increases due to forest clearings. Soy farmers are often not the
primary clearers of forested land, but buy it from cattle farmers. The cattle farmer is therefore certain
that there will be a subsequent buyer for the land promoting the clearing process. In the state of Mato
Grosso, clearing forest into pasture can thus increase land value by a factor of five (KPMG 2013).
Additionally, land use change is fuelled by the high demand for soy as animal feed.
Besides land use change, erosion and subsequent siltation of rivers and wetlands is another serious
issue in the Cerrado region. The main causes for this are the clearing of vegetation along the
waterways. This is aggravated where tilled agriculture is practised. It was estimated that in 2003 a soy
field in the Cerrado lost approximately 8 tonnes of soil per hectare (FAO 2006). This loss of soil
organic matter is a serious problem, in particular in areas with a warm climate and dry winters (Bates
& Dale 2008). This nutrient depletion is often addressed by using synthetic fertilizers which pollute the
water and the soil (KPMG 2013, UNEP 2010).
Another indirect effect is that soy has a high water footprint. The hydrological disturbance of an
ecosystem causes many threats to biodiversity. The dry and humid Chaco vegetation has been
considered as a priority area for conservation because of its limited current protection, fragile soils,
sensitive hydrology and eminent threat of conversion for agriculture. Especially the expansion of
soybean cultivation is a big issue in these biomes due to the increased water scarcity in the region
(WWF 2004). Beside this, the continuously proceeding agricultural frontier is claimed to give rise to
climate change, decreasing precipitation in the Central West and South-Western regions and more
forest fire risks in the transition forests of the Amazon (WWF 2004).
Large infrastructure developments attract other activities leading to fragmentation, forest degradation
and deforestation. The development of soy storage and transportation facilities in Brazil (Mato Grosso,
Para and Rondonia) for instance increases pressure on deciduous transition forests between for
instance the drier Cerrado ecosystem and the Amazon Rainforest (WWF 2004).
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Table 26: Soy production systems in South America and their specific biodiversity impact per region
Soy

Description

Biodiversity impacts

Impact per region

Sources

Traditional
soy planting
(TP)

Uses genetically modified (GMO)
or non-genetically modified soy
species in addition to tillage. Here
soy is the main crop, followed by
a second crop (e.g. sorghum,
corn, soy).

Machinery use which could lead to
significant erosion and reduction of soil
organic material. This significantly
affects the soil quality.
Deforestation is a major threat,
especially for the Amazon basin.
Intensive irrigation in developed
farming
systems
causes
water
scarcity.
Massive infrastructure developments
cause fragmentation and forest
degradation.
Burning of tropical forest for rangeland
and later soy plantations is a hazard
for biodiversity.

Lence 2000
WWF 2004
Bates & Dale
2008

No-till
planting
of
conventional
soy (NTP)

Uses no GMO soy species. Soy is
directly sown and soil structure
remains more natural compared
to tilled agriculture. A second crop
can be planted or the crop
residues are left for cattle
foraging. This method results in a
low erosion and soil organic
matter oxidation rate.

More use of herbicides, which could
cause toxicity effects.
.

Within Brazil soy was first cultivated as a
livestock feed crop in the South. Soy
cultivation especially damaged the Cerrado
area.
In Argentina soy cultivation is mainly
performed within the three central agricultural
provinces of Buenos Aires, Cordoba and Sata
Fé. These practices mainly impacted the
Chaco bush savannahs, Yungas moist
montane subtropical forests and the Atlantic
rainforest.
Paraguay started with soybean cultivation in
the province of Itapuá which is mainly covered
with Atlantic rainforest in the South East.
In Bolivia soy plantations dominate in the
Santa Cruz department at the expense of
Chiquitano forest and Gran Chaco bush
savannah vegetation.
This method is being increasingly adopted in
South and Centre-West Brazil. Total zerotillage soy cropping in Brazil has exceeded 7
million hectares.

production
systems
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Description

Biodiversity impacts

Impact per region

Monsanto’s herbicide tolerant
Roundup Ready soy is used on
50 to 60% of the total soy planted
areas. Most often these cropping
systems are cultivated annually
instead of rotating different crops.
Saves significant machinery costs
and facilitates easier weed
control, leading to lower market
prices for GMO-soy.

Weed control within these systems is
applied by using Glyphosate in
combination with GMO-varieties which
leads to environmental and health
impacts.
Deforestation and degradation is a
major biodiversity issue also in this
production system.

This method is mainly applied in Argentina and
Paraguay.

production
systems

No-till
planting
of
genetically
modified soy
(NTPG)
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Impact of World and EU Consumption of Soy on Species in Brazil (Eora)
This section presents a summary of results from the Eora model for soy and soy products. First, it briefly
discusses the recent evolution of embodied imports of soy and soy products to the EU including the main
sourcing countries. Second, it summarises the threats to species in producing countries that the Eora model
attributes to soy and soy products consumption in the EU. Third, it provides an overview of the most relevant
results from Eora’s structural path analysis.
1.

Trade flows

The table below presents the evolution of embodied imports of soy and soy products to the EU in value terms
over the past two decades. To do so, values are presented, in current USD, for 1990, 2000 and 2011, which is the
last year for which comparable data are available. Country-specific values are presented for the ten largest
sourcing countries. For example, according to the table, in 2000, Brazil was the largest exporter of soy and soy
products (raw as well as embodied) to the EU in value terms, with approximately USD 1.15bn worth of exports
that year.
Table 27: Embodied imports of soy and soy products (000 USD)
Embodied

Embodied

Embodied

imports to EU

imports to EU

imports to EU

(1990)

(2000)

(2011)

USA

1,026,440

Brazil

1,153,903

USA

3,809,263

Brazil

952,843

Argentina

927,467

Argentina

2,224,291

Argentina

398,865

USA

865,811

Brazil

1,448,623

China

218,052

China

246,140

China

228,183

Canada

91,491

India

151,461

India

178,804

India

70,462

Canada

127,416

Bolivia

129,571

Nigeria

31,879

Bolivia

91,450

Canada

123,387

Bolivia

30,919

Nigeria

44,785

Uruguay

48,486

Paraguay

25,408

Paraguay

43,919

Nigeria

34,126

South Africa

19,145

Indonesia

29,246

Paraguay

33,229

World Total*

2,957,301

World Total

3,831,367

WORLD TOTAL

8,404,858

* “World Total” refers here to the value of embodied imports of all producing countries to the EU, as captured by
the Eora model.
Eora modelling results suggest a steady increase in direct and embodied imports of soy and soy products to the
EU (in value terms) since 1990. This increase has been particularly noteworthy over the past decade (from about
USD 3.8bn in 2000 to USD 8.4bn in 2011) and may have to do, at least in part, with changes in EU regulations on
feedstuffs for livestock (which, in the wake of the bovine spongiform encephalopathy (BSE) outbreak, imposed
restrictions on animal-origin feedstuffs) as well as with a parallel increase in soy prices. In terms of the largest
sourcing countries, these seem to have remained relatively unchanged over time. Brazil, Argentina and the USA
have consistently featured among the top three sourcing countries, followed by India and China.
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Embodied threats

The table below presents the number of threatened species in soy producing countries that are attributed by the
Eora model to EU as well as global consumption of soy and soy products (direct as well as embodied).

38

Table 28: Embodied threats attributed to soy trade
Threats driven by EU consumption**

Threats driven by global consumption**

Brazil

3.47

Brazil

74.41

Moldova

3.39

Cambodia

32.95

Malawi

3.05

Argentina

22.95

Argentina

2.83

USA

18.44

Cambodia

2.38

Paraguay

14.66

Bolivia

2.09

Bolivia

14.48

USA

1.41

Rwanda

12.57

Nigeria

1.23

Malawi

11.45

Rwanda

0.71

Moldova

8.60

South Africa

0.46

Nigeria

5.88

WORLD TOTAL***

23.59

WORLD TOTAL***

253.21

** In number of threatened species (including vulnerable, endangered and critically endangered species) as per
IUCN Red List of Threatened Species.
***“World Total” refers here to the number of species threatened around the world that are attributed by the Eora
model to consumption of soy and soy products in the EU.
As shown in the table, the largest number of threatened species attributable to soy consumption in the EU
corresponds to Brazil, with approximately four species threatened. Similar numbers have been obtained for
Argentina, Moldova, Malawi and Cambodia.39 In the case of the last three countries, the fact that none of them
features among the largest sourcing countries suggests that soy production in those countries is highly
biodiversity-damaging on a per unit basis. The total number of threatened species linked to EU imports amounts
to 24.
On a global scale, the total number of threatened species linked to trade in soy and soy products is more than ten
times that of threats attributed to EU embodied imports; i.e. 253 species. Almost one third of these threats (74
species) occur in Brazil, followed by Cambodia (33), Argentina (23), the USA (19) and Paraguay (15).
3.

Structural path analysis

The supply chain analysis presented so far in this case study refers to direct imports of soy and soy products. It
therefore needs to be supplemented with supply chain information which also includes indirect, or embodied,
imports (for example, soy embodied in beef as cattle feed). The Eora model uses a high resolution global trade
input-output table to trace commodities from the country of production, often through several intermediate trade
and transformation steps, to the country of final consumption. The table below shows a sample of results from
Eora’s structural path analysis including the top 20 paths (i.e. chosen in decreasing number of attributed “soy-

38

Decimals result from the model’s structural features; i.e. 3.05 should read as “approximately three species”.
According to FAO, in 2011 (latest available data), Cambodia exported 7,334 tonnes; Moldova, 53,096 tonnes; and Malawi
5,041 tonnes of soybeans.
39
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Table 29: Final demand for embodied imports of soy and soy products, by Member State and sector
Country of Final

No. of instances among

Demand

top 20 paths

Germany

9

Sector

No. of instances among
top 20 paths

Food

16

products/beverages
The Netherlands

4

Accommodation/

1

restaurants
Spain

4

Vegetable and animal

1

oil and fat
France

1

Tobacco

1

Italy

1

Health and veterinary

1

Portugal

1

The structural path analysis conducted by means of the Eora model suggests that, in the EU, soybeans imported
from Brazil (either directly or indirectly) are predominantly linked to demand in the food and beverage sectors and,
to a lesser extent, the vegetable and animal oil and fat sector and accommodation and restaurants. When
considering the top 20 paths in Eora, value chains appear to be relatively short: they typically involve the
agriculture and forestry sectors as well as a food growing or processing sector in Brazil. From there, soybeans
(either raw, processed or embodied in other products) go to satisfy final demand in the abovementioned sectors.
Occasionally, there may be an intermediate step; e.g. further processing by a company in the food/agribusiness
sector. In terms of Member States involved, three of them appear recurrently among the top 20 value chains
mapped out as part of the structural path analysis: Germany, the Netherlands and Spain. France, Italy and
Portugal also appear although much less frequently.

4.3.2

Key Factors affecting Trade in Soy and Soy-derived Products

In order to identify possible areas for policy intervention in the soya supply chain, it is necessary to
have a full understanding of the characteristics of the drivers of soya trade.
4.3.2.1

Characteristics of Soy Consumption, Trade and Production

In contrast to many other commodities, soy has very few idiosyncratic characteristics which set it apart
from other animal feedstuff commodities. Indeed it is predominately used as a feedstuff for animals
and can easily be substituted by other feedstuffs. Its main advantage however appears to be cost
related.
Idiosyncratic Product Characteristics
Factor

Description

Summary

Quality/

The oil component of soybean is key to the commercial Quality

Homogeneity

profitability of its production (CEPS) despite the fact that it is not component. However, as
an oil crop per se. According to Profundo (2008), it can be soybean

varies
is

by

oil

relatively

assumed that the total value of soybeans is determined for 39% homogeneous it is easily

40

Structural path analysis data correspond to the most recent available (2011).
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Idiosyncratic Product Characteristics
Factor

Description

Summary

by the soybean oil and for 61% by the soybean meal.

traded.

For at least a decade, a big part of the soybean production has
come from genetically modified seeds largely used to increase
yields. As a consequence, despite countries in the European
Union banning GMO production, 77% of world soybean
cultivation was based on GMO seeds in 2009, with 91% in the
United States and almost 100% in Argentina (CEPS).
Storability/

Warehousing and delivery: both loading capacity and warehouse Easy

Transportability

location depend on nature of commodity agricultural commodity transport

to

store

and

warehouses close to (net) production areas as product requires
immediate storage and delivery (CEPS). Soy and most soybased products are easily transported over long distances.
Recyclability

Not recyclable by definition

N/A

Renewability

Renewable commodity. As with any crop, this depends on how Renewable by definition.
sustainably managed it is.

Substitutability

It is worth noting, as stated in the CEPS draft report, that Many
“soybean oil has a different supply structure from raw soybean available

substitutes
but

may

be

production. The production of soybean oil (with its specific more expensive
refining process) cannot be easily converted to alternative
products,

and

plants

are

usually

designed

with

limited

convertibility to alternatives but with high flexibility to volumes of
inputs.” (CEPS)

Beyond idiosyncratic factors, demand for soya-based products (meat and biofuels) has increased
strongly in recent years, especially in East Asia where it is also used for foodstuffs for human
consumption.
Demand factors
Factor
Habits
demographics

Description
&

Summary

EU soy production and trade are largely driven by increased Demand for soybeans to
demand for poultry and meat products, the production of which produce
requires large quantities of soybean meal.

meat

and

biofuels is increasing. EU
demand is primarily driven

In contrast to the United States, where the majority of biodiesel
is produced from soybean oil, rapeseed oil forms the major
feedstock in the EU. The use of soybean (and palm) oil is limited
by the EU biodiesel standard DIN EN 14214. Soybean-based
biodiesel does not comply with the iodine value prescribed by
this standard (The iodine value functions as a measure for
oxidation stability). Nevertheless, it is possible to meet the
standard by using a feedstock mix of rapeseed oil, soybean oil,
and palm oil.
133
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Demand factors
Factor

Description

Summary

Economic
cycle

As with other commodities used as animal feedstuffs, the Relatively
market for soy depends very much on the market for meat unresponsive
products. Despite the recent recession, the consumption economic cycles.
of meat products has changed significantly.

to

In terms of supply, and in contrast to commodities like gold, production is geographically concentrated
in South America, and most notably in Brazil and Argentina. Here, while there are a large number of
producers, the trade is strongly concentrated in the hands of a number of international trading
companies.
Supply factors
Factor

Description

Summary

Capital intensity/

Capital-intensive technology and genetic engineering have been Strong

Technological

used to increase seed productivity. This seems to be one of the advances

advances

factors having driven concentration in the sector in recent years.

technical
at

the

production stage seen in
recent years have been a
major factor in increasing
supply.

Horizontal

and

“Local farms are increasingly consolidating and investing in new While

the

trading

and

vertical

technologies to benefit from the economies of scale needed to production of soybeans is

integration

profit from domestic and international trade”. Growing average increasingly
size of farms and, with respect to soybean oil and associated by- there

integrated,

remain

a

large

products, increasing concentration in the processing and refining number of independent
segments of the value chain (CEPS p. 222 ff.).

producers.

Industry

The trend towards intensive use of GMO seeds seems to be one While

concentration

of the factors having led to increased concentration in the sector. producers of soybean, the

there

are

many

trade is dominated by a
Chatham House (2012) reports a trend toward increasing market
share in the hands of a small number of producer countries or
companies,

“whether

through

mergers

and

limited number of trading
firms.

acquisition,

nationalisation or investments by state-owned enterprises
(SOEs).” This study also mentions the emergence of regional
production centres as raising the prospect of cartel behaviour
development.

In the same vein, CEPS refers to the soybean industry structure
as including, on the one hand, “local producers that are typically
mono-product” and, on the other hand, “big commodity firms that
are often horizontally and vertically integrated”. It notably
underscores the crucial role of trading houses in the highly
consolidated international soybean market.
Geographic

Although production is currently concentrated in a handful of Production

concentration

countries, stagnating marginal returns on capitals invested in concentrated
soybean production in traditional producers suggest that new America
134
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Supply factors
Factor

Description

Summary

cultivation areas in Africa and Asia, which are “highly
underdeveloped in terms of yields” may be explored in future
(CEPS) . In addition to altering the geography of soy production
and trade, this may come to modify the industrial organisation of
the sector, e.g. by increasing competition among producers (see
concentration above).

With regards to other factors not covered above, and as documented extensively, the production of
soya is strongly influenced at the consumption level by EU agricultural policy (meat sector), elsewhere
by energy policies (biofuels) and at the production level by home country subsidies and tariff regimes.
Other (exogenous) market factors
Factor

Description

Summary

Subsidies

For soybean oil: In recent years, international trade has reached No summary?
peaks as high as 45% of yearly production, but after the
development of significant biofuel subsidies and additional
growth of domestic demand for alternative uses (e.g. in highprotein feed), trade volumes have declined (e.g. 20% of
production in 2012, CEPS, 2013).

General

g) Brazil: Amazonia moratorium for soy. In 2006, in the wake of a No summary?

government

Greenpeace campaign, Brazilian soy producers, the government

interventions

and

concerned

organizations

agreed

on

a

moratorium:

Companies would no longer buy any soya grown on newly
deforested lands in the Amazon rainforest. Recent figures
indicate the moratorium has been effective. It has been
estimated that only 0.4% of soybeans are now grown on land
that was recently cleared. (DW)
In Argentina, differential export taxes (DETs) favour the
exportation of soy-based biodiesel. According to the European
Biodiesel Board (EBB 2011), effective export taxes for biodiesel
from soybeans nears 14% compared to 32% and 35%
41

respectively for soybean oil and soybeans .
China put in place a strategic soybean reserve in the wake of the
food crisis in 2008.

4.3.2.2

Possible areas for intervention

Unlike many non-food commodities which can be used in many applications, the uses of soya in the
EU are currently limited, with the vast majority used as animal feed. In addition, as there is a limited
amount of processing involved before it is used as animal feedstuff, the supply chain is relatively short
41

http://www.sarienergy.org/PageFiles/What_We_Do/activities/worldbiofuelsmarkets/Presentations/GlobalBiodieselRoundtable/Raffaello_Garofal
o.pdf
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and simple. This is relevant for policy intervention insofar as, compared with other commodities, trade
in soybeans should be relatively simple to track.
In terms of demand, the very large growth in consumption seen over the last few decades has resulted
in soya becoming one of the most used and traded commodities. Its use as animal feed and for
biodiesel would indicate that demand will remain high. Moreover, as it is for the most part not
consumed directly by end-consumers, any intervention would ideally have to take place at wholesale
level upon entry into the EU; intervention at the retail level may be more challenging.
On the supply side, the number of countries involved in production and trade is very limited with most
production taking place in Brazil and Argentina. Here a large proportion of production is destined for
export, much of which is destined for the EU. In terms of actors, while there are many producers, there
are few major traders. Overall, on the one hand, the limited number of source countries and trading
entities should facilitate any policy intervention. On the other, the relatively large number of producers
may make intervention at the production level more challenging.
Finally, regarding other important factors, the involvement of importing and exporting governments is
strong. With regards to the role of the EU, support for meat production, and to a lesser extent
renewable energy targets, play a considerable role in supporting the market. Therefore there is scope
for EU policy makers to alter how EU policy affects soya demand and production.
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4.4.1

The Cotton Supply Chain

4.4.1.1

The Uses of Cotton
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Cotton (‘seed cotton’) is used to produce two ‘commodity’ products. The first is ‘cotton lint’ or fibre
which is used almost exclusively in clothing and textiles, while the second, cottonseed, is used for
foodstuffs and animal feed. Although cottonseed constitutes 75% of the usable element of the plant by
weight, cotton lint holds by far the greatest value (Baffes, 2010).
Cotton lint is used in approximately 35% to 45% of all clothing and textiles sold, the remainder being
made of man-made (synthetic) or other natural fibres (ICAC, 2012). The remainder of the usable part
of the plant – cottonseed – is used to make oil for human consumption or as animal feed. As
cottonseed is typically used locally, and given that the focus of this case study is on international
trade, the remainder of this study exclusively concerns cotton lint and its downstream use in clothing
and textile products.

4.4.1.2

EU and Worldwide Consumption of Cotton-based products

Although the EU produces and imports very little raw cotton lint (1-2% of world production and 3-4% of
world imports), it is one of the world’s main users of cotton-based products (15% of world consumption
in terms of raw material equivalent). In absolute terms, EU production of raw cotton amounts to
approximately 300,000 tonnes, while consumption in intermediate or finished clothing and textiles
goods accounts for 3.5 to 4 million tonnes of raw material equivalent cotton per annum (ICAC, 2012).
As there is very little recycling of cotton products into new clothing and textiles and given that cotton is
a preferred alternative to other man-made or natural fibres42, the vast majority of cotton consumed in
the EU is sourced from primary agricultural sources and must be imported in the form of intermediary
and finished goods.
In terms of final EU and worldwide per capita consumption, the average EU citizen uses up to 8 kg of
cotton per annum, compared to less than 4 kg per person in developing countries (ICAC, 2012). The
clothing and textile products EU consumers buy can be divided into what are broadly classified as
textiles (carpets, industrial textiles, household textiles and furnishing) and clothing, otherwise known
as apparel. While there are no figures available as to how much of this 8 kg is contained in clothing
and how much is in textiles, given the fact that the finished clothing sector accounts for approximately
75% of imports by value, it is assumed that clothing accounts for most of the EU’s commodity
footprint. The figure below provides a breakdown of EU clothing and textiles imports by weight
(European Commission).

42

According to the European Commission, EU consumers discard 5.8 million tonnes of textiles every year, with only 1.5 million

tonnes (25 %) of these post-consumer textiles being recycled by charities and industrial enterprises. The remaining 4.3 million
tonnes goes to landfill or is burnt in municipal waste incinerators. No data are available on what percentage of this is specifically
cotton waste. In addition, while there is considerable trade in end-of-life clothing (for reuse), much of this is exported. Therefore,
the vast majority of clothing used in Europe is from primary production.
See http://www.foeeurope.org/sites/default/files/publications/foee_report_-_less_is_more_0.pdf
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77%

Source: European Commission (2011)
Figure 43: EU Clothing and Textile Imports by Subsector

The category “garments” concerns finished clothing products while the categories “home textiles”,
“carpets” and a part of ‘other textiles’ are finished textile products. Together these can be termed
‘made-up clothing and textiles’, accounting for circa 87% by value. The categories knitted and woven
fabrics, yarns and threads and man-made/natural fibres cover imports of intermediary or ‘primary’
products for transformation into final goods in the EU. This category accounts for roughly 13% of
import values. The term ‘natural fibres’ covers imports of raw cotton, as well as imports of other fibres
such as wool, silk etc. The diagram below presents the textile and clothing value chain (European
Commission, 2011).
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Source: UNIDO (2009)
Figure 44: Clothing and Textile

43

Supply Chain

Per capita consumption in the EU differs markedly from consumption in the developing world. Indeed,
while over 43% of the clothing bought in the EU is cotton-based, cotton only accounts for 26% of
clothing sold in developing countries. In addition, while there has been a global move away from
cotton to synthetic clothing in recent decades, the decline is more marked in developing countries than
in the EU where cotton clothing demand has remained stable. This means, for example, that while
demand for clothing in China has increased substantially, its demand for cotton clothing has not
increased over the last decade. This may in part be explained by the fact that cotton is more
expensive than man-made fibres; however, it may also reflect habits and cultural preferences in the
EU. The table below shows the evolution of fibres in clothing demand.

43

The clothing and textile industry is often referred to as the ‘textile industry’.
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Source: ICAC (2013)
Figure 45: Evolution of Clothing Fibre Consumption (million tonnes)

4.4.1.3

EU Textile and Clothing Imports

In terms of value, of total textile and clothing sales of €160 billion in the EU, the Union imports circa
half of its needs (approx. €80 billion). The rest is accounted for by EU domestic sales (WTO; 2013).
As noted above, the cotton products which the EU imports can be divided into two broad categories:
(i) finished/’made-up’ clothing and textile products which are sold on the downstream business or retail
markets and (ii) ‘primary’ cotton-based products (such as yarn, fabric) which are imported for further
transformation and sale in the EU or for re-export.
As roughly half of the sales of clothing and textiles in the EU by value are accounted for by domestic
manufacturers, the amount of intermediary imports must be considerable. However, as these products
are at the higher end of the market (and hence the proportion of the sale price accounted for by cotton
input costs is lower), imports of finished clothing and textiles account for the lion’s share of EU cotton
usage in terms of cotton raw material equivalent.
(i)

Imports of Finished Textile & Clothing Goods

In terms of import sources of finished goods, while Southern and East Asia has always been an
important supplier of clothing, a large proportion of the EU’s imports were provided by imports from
Turkey, the US and Tunisia. This, however, changed significantly after 2000 with imports from China
and the rest of Asia increasing substantially.

Table 30: EU Imports of textiles and clothing (€bn)
Imports 2000

Imports 2009

China

10.3

30.7

Turkey

7.8

9.9

India

4.1

6.0

Bangladesh

2.7

5.4

Tunisia

2.7

2.5
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Imports 2000

Imports 2009

Pakistan

1.7

2.3

Morocco

2.5

2.1

Switzerland

1.7

1.3

USA

2.2

1.1

Total (above countries)

35

75
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Source: European Commission (2011)

Overall, imports from the main producers have doubled in ten years. Of these the biggest change has
been seen in China with imports increasing threefold in financial terms over the period 2000 to 2009.
Although the imports from the EU’s second most important trade textiles and clothing partner – Turkey
– have increased in this time, its relative importance has decreased. The importance of other
exporters such as India and Bangladesh has also increased in this time. By 2009, China accounted for
approximately of 40% of imports by value followed by Turkey (14%), India (7.7%), and Bangladesh
(6.3%) (European Commission, 2011).
As regards the types of textile and clothing products imported, the vast majority of textiles and clothing
imported are comprised of knitted and woven garments. While China and Turkey export both clothes
and textiles, Bangladesh specialises in clothing and India is relatively stronger in the area of textiles. In
terms of cost, Turkey operates at a relatively high cost compared with the other main exporters,
Bangladesh in particular. The table below presents the EU’s imports of textiles and clothing for 2008,
showing the extent of imports which come from the four main import partners: China, Turkey, India
and Bangladesh. It is broken down into a broad finished ‘textiles’ category (UN Harmonised System
trade Codes HS50-51; HS53-60; HS 63), on the one hand, and clothing (knits and wovens) on the
other (HS61 and HS62).
Table 31: Main EU Import Partners by type and cost (2008 values)
Custom Code

EU Import values

EU Import unit

(euros bn)

values
(euros per 100kg)

World (extra EU27)

China

Turkey

Bangladesh

Clothing (Knits)

28.57

1,174

Clothing (Wovens)

30.84

1,452

Textiles

21.03

347

Total

80.44

-

Clothing (Knits)

11.00

1,058

Clothing (Wovens)

14.29

1,190

Textiles

5.84

383

Total

31.13

-

Clothing (Knits)

4.81

1,755

Clothing (Wovens)

3.06

2,183

Textiles

3.48

404

Total

11.35

-

Clothing (Knits)

3.21

787

Clothing (Wovens)

1.52

898

-

-

Total

4.73

-

Clothing (Knits)

1.90

1,271

Clothing (Wovens)

2.00

2,009

Textiles
India
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values
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(euros per 100kg)
Textiles

2.24

301

Total

6.14

-

Source: European Commission (2011); UNIDO (2009)

As can be seen above the vast majority of imports by value are comprised of clothing. Of note is the
difference in value per kg between countries with Turkey being the most expensive source and
Bangladesh and China being the least expensive. It is understood that much of this difference can be
explained by labour costs. Another interesting aspect is the difference between clothing per kg costs
and textiles.
In terms of the origin of the cotton contained in the above trade, the above picture might suggest that
most of the cotton contained in clothing and textiles comes from China, Turkey and Bangladesh.
However, this is only partly true in the case of China and Turkey where only a part of the cotton used
in clothing and textile manufacture is sourced domestically while it is entirely untrue in the case of
Bangladesh which does not have any domestic production of cotton.
In reality a large proportion of textile and clothing production in the three countries comes from either
(i) imports of intermediary goods such as fabric and yarn from India and Pakistan or (ii) imports of raw
cotton from India, USA, Australia, Brazil and Uzbekistan.
(ii)

Intermediary Trade in Fabric and Yarn

As with the downstream textile and clothing industry, the upstream yarn and fabric market is
overwhelmingly concentrated in Asia. As yarn is an input for fabric production, the two markets are
highly related. In the fabric market, Asia accounted for 15.7 million tonnes of the total world fabric
production of 18 million tonnes on average between 2006 and 2011, while in the further upstream yarn
market, world production of cotton yarn averaged 35 million tonnes over the period 2007 to 2011, of
which Asia accounted for 32 million tonnes (UNCTAD; 2011).
While the vast majority of this Asian trade is domestic – e.g. yarn made in China is produced using
Chinese-grown cotton – there is significant external trade from India and Pakistan (as major exporters
of yarn) to China and Bangladesh (as major importers of yarn). The table below gives a snapshot of
trade between the two world’s largest producers of yarn and fabric.
Table 32: China & India’s trade in intermediary and raw cotton products
China

Imports

Exports

Net

India

million $

tonnes

million $

tonnes

Raw cotton

5,707

2,937,262

170

82,267

29

5,041

Yarn

3,207

1,111,086

Fabric

1,700

279,000

259

23,043

Raw cotton

29

12,483

3,030

2,216,534

Yarn

2,232

519,766

2,814

930,820

Fabric

10,806

1,596,198

1,046

80,603

Raw cotton

-5,679

-2,924,779

2,859

2,134,267

Yarn

-975

-591,319

2,785

925,779

Exports
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India

million $

tonnes

million $

tonnes

9,106

1,317,198

787

57,560

Source: UN Comtrade (2010)

As can be seen, China is a major importer of cotton lint and yarn while India is a major exporter of
both. In contrast, China is a major exporter of fabric – mostly to other East Asian textile and clothing
manufacturers – while India’s share of world fabric exports is small.
Beyond southern (e.g. India, Pakistan, Bangladesh) and eastern Asia (e.g. China, Indochina), both
Turkey and the EU – which share a common customs area – are significant players in the yarn and
fabric trade.
Table 33: Turkey’s and the EUs trade in intermediary and raw cotton products
Turkey

Imports

Exports

Net

million $

tonnes

Raw cotton

1,729

Yarn

558

Fabric

EU-27
million $

tonnes

895,727

513

284,171

151,942

1,293

323,094

1,099

146,446

2,353

325,733

Raw cotton

145

83,464

571

261,851

Yarn

316

97,493

234

30,656

Fabric

989

99,283

2,728

164,459

Raw cotton

-1,583

-812,263

58

-22,320

Yarn

-242

-54,449

-1,058

-292,438

Fabric

-111

-47,162

375

-161,273

Exports

Source: UN Comtrade (2010)

Turkey is a major importer of cotton lint while the EU’s trade in this commodity is low. However, both
import significant amounts of yarn and fabric. To put this in perspective, in 2010, the EU imported
approximately $1.3 billion worth of yarn products (325,000 tonnes) and $2.4 billion of woven
cotton/fabric products (also 325,000 tonnes). This compares with $340 million of raw cotton imports.
The main EU customers for this were Italian and German clothing and textile producers which
accounted for almost half of imports.
Overall, China is the world’s biggest importer of cotton lint and yarn. However, the EU, as a bloc, is the
world’s largest importer of fabrics.

4.4.1.4

Production and Trade of Cotton Lint

In contrast to the highly geographically-concentrated final clothing and textile sectors, and the
intermediary fabric and yarn markets, the market for raw cotton lint is spread across the world with
production divided roughly 50:50 between China, India and Pakistan on the one hand and other
producers such as the USA, Australia, Brazil and Uzbekistan on the other. Recent years have seen
world production rise to approximately 25 million tonnes, up from 20 million tonnes in 2000/01. Despite
significant short-term price volatility, world cotton prices have remained relatively stable over this time.
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The table below gives an overview of approximate production, trade and domestic use figures for the
world’s biggest producers.
Table 34: Estimated Production & Trade in Cotton Lint (2010 values)
Production

Exports

Imports

Domestic
Use

mt

mt

Main

mt

destinations
China

7.2

-

India

5.8

3.0

Main

mt

sources

-

2.8

USA, India

10.0

China,

-

-

2.8

Bangladesh
USA

3.7

2.8

China

-

-

0.8

Pakistan

2.2

-

-

0.25

USA, India

2.4

Brazil

2.2

0.9

China

-

-

1.2

Australia

1.1

0.9

China

-

-

-

Uzbekistan

1.0

0.7

Bangladesh

-

-

0.3

Africa (2010)

1.2

1.1

-

-

-

-

Bangladesh
Turkey

-

-

-

0.8

India, USA

0.8

0.6

-

-

0.6

USA,

1.2

-

-

-

0.6

-

Greece
Indonesia
Vietnam

-

-

Total World

25

7-8

-EU (Greece/Spain)

0.3

0.2

Turkey

0.6

0.5

0.5

7-8

23*

0.25

various

0.2-0.3

*The difference between total domestic use and production can be explained by (i) rounding/approximation of
figures and (ii) by the fact that China has engaged in significant stockpiling of cotton in recent years. Source:
Author’s own calculations based on data available from UN Comtrade, ICAC; USDA

Of this 25 million tonnes production figure, China accounted for approximately 7 million tonnes, India
for 6, the USA for 4, Pakistan and Brazil for 2 million each, the top-5’s share therefore accounting for
21 million tonnes. Only 2% of the global cotton production was produced in the EU with the vast
majority of this grown in Greece.
Cotton lint trade – measured in terms of imports – accounted for 8.2 million tonnes, or approximately
30% of production. Of this, 40%, or over 3 million tonnes, was exported to China (mostly from the US
and India) for the production of intermediate products and textiles/clothing.
In terms of growth, however, the biggest changes have occurred in India, Brazil and Australia, with
production more than doubling between 2000 and 2010. In 2010, India produced almost 6 million
tonnes. Just under 30% of India’s cotton exports (approx. 1 million tonnes) went to China while
Bangladesh, the fastest growing importer of cotton, sourced two thirds of its imports from India. The
domination of China and India of world production is a relatively new phenomenon with a combined
world share rising from 35% in 2000 to almost 55% in 2010. Finally, China accounts for approximately
60% of world raw cotton imports.
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Source: Baffes (2011)
Figure 46: Evolution in Share of World Cotton Production coming from China and India

There are several reasons for the different geographical compositions of the finished and intermediary
textile and clothing sectors, on the one hand, and the cotton lint market on the other. The main reason
is that while trade in textiles and clothing has been liberalised under WTO rules since 2005, significant
trade distortions exist at the level of cotton lint production due in part to a proliferation of subsidies
(ICSTD, 2005). Another reason – very much related to the first – is that production for lower end
products has shifted to East Asian countries with low wages and well organised textile industries
(UNIDO, 2009).
4.4.1.5

Production of Cotton in India

As can be seen above, as well as being the world’s second largest producer and primary exporter,
India has seen the greatest overall growth in production in recent years. Although India and China are
comparable in terms of production levels and India and the USA have similar export levels, the
situation ‘on the ground’ is very different.
In contrast to the US’s 10,000 to 20,000 cotton farmers and China’s 100,000 producers, there are an
estimated 6.4 million cotton farmers in India. The average Indian holding is 1.5 hectares per farm 44
while the average Chinese and US farms are much larger. India devotes approximately 9 to 10 million
hectares to cotton production compared with 5.5 million hectares in China (ISAAA, 2009).
Approximately 65% of India’s cotton is produced on rain-fed areas (as opposed to wholly irrigated
areas), namely in central India45 where most production takes place (Cotton Foundation). Although
production has doubled in the last ten years, the total area devoted to cotton has not changed
substantially. Therefore the difference is due to a doubling of yield per hectare. Though this still leaves
average Indian yield per hectare lower than that seen in the USA or China, India is competitive as its
costs are lower. Another possible explanation for growing production is the adoption of ‘bio-tech’ crops
by a large percentage of India’s farmers which has apparently increased yield per hectare while
reducing insecticide and water usage. According to the ISAAA, of India’s 9.3 million hectares, an
44

http://www.isaaa.org/resources/publications/the_dawn_of_a_new_era/download/The-Dawn-of-a-New-Era.pdf

45

http://www.fintrac.com/cpanelx_pu/Ethiopia%20CIAFS/09_15_7452_Market%20Survey%20Cotton_CIAFS_Dec2012.pdf
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estimated 82% or 7.6 million hectares were covered by the so-called ‘Bt cotton’, which is a genetically
modifed variety of cotton that produces an insecticide. The figure below illustrates the evolution of land
area vis-à-vis production (ISAAA, 2009).

Source: ISAAA (2009)
Figure 47: Evolution of cotton production & land use in India (2000-2009)

This production growth and the failure of domestic demand (from manufacturers) to keep pace has
been a major factor behind the growth in exports of cotton lint from India in recent years, as indicated
in the figure below.

Source: ICAC (2009)
Figure 48: Production and consumption of raw cotton in India (1990-2009; 1,000 tonnes)
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Biodiversity impact of cotton from India

Although global cotton production and yield per unit area has
increased considerably, the area used for production has not
(Kooistra & Termorshuizen 2006). Nevertheless, large areas of
land are required (FoEE 2013). In terms of biodiversity, India is
a country with a high biodiversity of micro-organisms, plants
and animals (Ministry of Environment and Forests 1998).
Hence, the expansion of cotton production may lead to
increased threats to biodiversity, including irrigation issues
(Kooistra & Tremorshuizen 2006).
Furrow irrigation at small holder
farm, Maharashtra, India (Kooistra &
Termorshuizen 2006)
Cotton farming creates pressure on biodiversity in several ways:
 Cotton is a water intensive crop and often competes with existing species for scarce water.
 Irrigation systems dramatically change local hydrology, displacing existing species.
 Land use change (draining marshes and clearing forests) to provision cropland causes large
biodiversity impacts.
 The areas devoted to farming are extensive, which leads to competition for land use.
 Fertiliser runoff creates eutrophication, harming nearby water ecosystems.
 Agricultural pollution causes direct toxicity.
 Intensive farming practices often harm soil health and local air quality.
The cotton farming system and location determine the specific impact on biodiversity. Table 35 shows
that the main biodiversity impact in India is caused by conventional farming systems. The greatest
impact from the cotton industry is found in the “cotton belt” which starts in the north-west, crosses
through the centre of the country and ends in the south-east of India where also the population density
is highest. Larger farms are typically found in the north, where the cotton is grown more intensively
and is under irrigation (IIED, 2004). A more detailed description per cotton farming system and region
is given in Annex 5.
While forest degradation is not a primary concern in India, the conversion of wet ecosystems to dry
land for cotton cultivation induces degradation (FAO, 2006). The creation of cotton fields in India is
often the result of land clearing which results in conversion of grasslands and/or drainage of wetlands
(Wright 2005). This direct conversion can cause significant habitat loss, with a total of 17 million
hectares required in Asia to satisfy European consumption in 2007 (FoEE, 2013). Habitat loss reduces
migration of local fauna and infrastructure projects induce fragmentation (Kooistra & Tremorshuizen,
2006). This conversion is often initiated through burning of land (clearing the fields) which emits
significant amounts of CO2 into the atmosphere.
Aside from direct biodiversity impacts, cotton production also causes multiple indirect biodiversity
pressures. For example, there is a great variety in the degree of mechanisation, irrigation use, fertilizer
use, pesticide levels and tillage intensity (Kooistra & Termorshuizen 2006). Within India, around 87%
of these systems are family-run, mixed (pastures and crops), non-irrigated and are small in size. The
remainder includes large cotton farms where cotton is grown more intensively and is irrigated (IIED,
2004). Extensive water use and inefficient irrigation techniques severely impact biodiversity by
changing the hydrology which in turn damages natural habitat conservation. In total, 30% of cotton
production is irrigated and 50% of the cotton is cultivated on black soil, 25% on loamy soil and 15% on
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red soils (Kooistra & Termorshuizen 2006). Rain-fed systems are much less water intensive than
irrigated systems. The more irrigation is needed for the production of cotton, the more natural
resources are being depleted, thus having an impact on neighbouring habitats and species equally
dependent on water (Chapagain, Hoekstra et al. 2006). In total 95% of irrigated fields in India use
flood-or-furrow irrigation, where water is directed from a river or from deeper soil layers to the cotton
field that is to be flooded.
Fertiliser use in India is relatively high (FoEE, 2013). In total, 50% of the cotton fields are fertilised with
farm manure, 30% with synthetic fertiliser (applied with 85-100 kg N/ha, 32-50 kg P/ha and 0-50 kg
k/ha) while 20% is not fertilised. While organic systems do not use synthetic fertilizer, organic manure
is applied in quantities of 400-2,000 kg per hectare and more than 20% of the organic cotton area is
irrigated (Kooistra & Termorshuizen, 2006). This fertilisation can cause eutrophication which has
severe impacts on biodiversity, especially in areas where irrigation easily transports nutrients to the
ground and surface water.
Weeds and cotton stalks are generally burned on the field or used as stove duel which can degrade
the land and may cause erosion issues. Pesticides (e.g. endosulfan) are frequently used - per season
the fields are sprayed 8 times on average, ranging from 0-40 times (Kooistra & Termorshuizen, 2006).
This pesticide use can induce environmental toxicity and can also have toxic effects on humans.
More specifically, pesticide use could lead to:
 health risks due to exposure of farmers and local citizens; pesticide use and storage are often
badly managed; an estimated 13% of the cotton growing areas are aerial sprayed; cases of
contamination of neighbouring villages due to aerial spraying for cotton production have been
reported; field spraying by hand accounts for application in 52% of the world’s cotton fields; the
remaining 35% of cotton fields are treated by tractor spraying (Kooistra & Termorshuizen 2006);
 natural habitat disruption (toxic effects on native species); runoff from fields where agrochemicals
were used could lead to contamination of adjacent lands downstream from fields (i.e. forests,
rivers; Kooistra & Termorshuizen 2006);
 accumulation in the food chain; pesticides have low water solubility, and have accumulated in fish
species that are consumed by humans (i.e. tilapia);
 increasing tolerance of pests towards pesticides, which leads to application of heavier graded
pesticides.
In India, within some cultivation systems, Bt cotton has been introduced for commercial cultivation in
2002 and its share has grown substantially in the intervening years. In addition to being highly
effective in increasing yields, some studies also show that the use of these genetically modified crops
could have a positive effect on biodiversity due to the reduction in use of fertilisers and pesticides
(Carpenter 2011). However the overall environmental impact of GMs is still very much under debate.
Soil depletion and degradation are the leading causes of the changing cotton ‘production frontier’. An
estimated 5 Mha of arable land (4% of the world total) is abandoned due to former intensive cotton
cultivation with soil salinisation being the main reason (Kooistra & Termorshuizen 2006). Cotton
production also causes soil erosion and degradation due to excessive tillage. This may be detrimental
to productivity and biodiversity due to the fact that land tillage disrupts and eliminates microorganisms
that help maintain soil fertility.
Beyond production, the impact from Indian cotton farming may have biodiversity impacts downstream.
For instance, impacts may occur in countries such as Bangladesh, China and Pakistan in which Indian
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cotton is used in manufacturing clothes where the use of industrial chemicals may have a significant
impact on the environment.
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Table 35: Cotton farming systems in India and their specific biodiversity impact per region
Cotton

farming

Description

Biodiversity impacts

Impact per region

Sources

Fertilisation can cause eutrophication which could have severe

Within these systems, an estimated

Kooistra

systems
Conventional

This

farming (CF)

neither organic nor integrated

impacts on biodiversity.

4 million farmers cultivate 9 Mha of

Termorshuizen

pest management.

Large scale irrigation can severely impact biodiversity by

cotton in India. Around 87% of

2006

changing the hydrology which in turn can damage natural

these systems are family-run, mixed

IIED 2004

habitat conservation.

(pastures and crops), not irrigated,

Wright 2005

Weeds and cotton stalks are generally burned on the field or

and small in size. The remainder

Chapagain,

are used as stove duel which can degrade the land and cause

includes large cotton farms where

Hoekstra et al.

erosion issues.

the cotton is grown more intensively

2006

Pesticide use could induce environmental toxicity.

and is irrigated. The main area for

Land clearing for the establishment of cotton fields is a major

conventional farming concerns the

threat to biodiversity. This often results in the deforestation,

the cotton belt which starts in the

conversion of grasslands or drainage of wetlands.

north-west, crosses through the

Burning of organic materials could increase the release of

centre of the country and ends in

greenhouse gasses.

the south-east.

farming

system

uses

Organic systems

Systems that are designed to

Organic manure is applied in quantities of 400-2,000 kg per

In total 7,500 hectares within India

(OS)

produce optimal quantities of

hectare and more than 20 % of the organic cotton area is

use organic systems, where 1,000

product of high quality, by using

irrigated.

tonnes were produced in 2003

management

Irrigation within these systems could have significant impact on

which is 18 % of the world’s organic

aim to avoid the use of agro-

the environment.

cotton.

chemical

Land clearing is also an issue.

minimise

practises

inputs

and

damage

to

which
which
the

environment and wildlife.
Integrated

pest

This systems aims at keeping a

The systems still apply synthetic fertilisers and pesticides

IPM is a widely accepted practise in

management

balance between pests and their

which could harm biodiversity.

which

(IPM)

natural enemies and to reduce

No limitations are given on the use of irrigation.

producers have been trained in

the use of pesticides to a

Land clearing is also an issue.

China, India, Pakistan, Bangladesh,

minimum level.

Burning of organic materials can increase the release of

the Philippines and Vietnam.

greenhouse gasses.
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Impact of World and EU Consumption of Cotton on Species in India (Eora)
This section presents a summary of results from the Eora model for cotton products. First, it briefly discusses the
recent evolution of embodied imports of cotton to the EU including the main sourcing countries. Second, it
summarises the threats to species in producing countries that the Eora model attributes to cotton consumption in
the EU. Third, it provides an overview of the most relevant results from Eora’s structural path analysis.
1.

Trade flows

The table below presents the evolution of embodied imports of cotton products to the EU in value terms over the
past two decades. To do so, values are presented, in current USD, for 1990, 2000 and 2011, which is the last
year for which comparable data are available. Country-specific values are presented for the ten largest sourcing
countries. For example, according to the table, in 2000, Turkey was the largest source of embodied cotton to the
EU in value terms, with approximately USD 4.6bn worth of exports that year.
Table 36: Embodied imports of cotton and cotton products (000 USD)
Embodied imports to EU (1990)

Embodied imports to EU (2000)

Embodied imports to EU (2011)

Turkey

Turkey

4,652,519

Turkey

13,764,910

3,251,009

Pakistan

717,899

China

2,503,804

China

8,023,405

China

567,956

Pakistan

1,393,050

Pakistan

4,663,611

USA

371,848

Egypt

568,790

Egypt

1,075,243

Egypt

215,851

USA

332,147

USA

704,705

Syria

128,352

Brazil

267,557

Syria

631,899

Brazil

122,447

Iran

206,191

India

459,426

Peru

120,102

Syria

187,070

Brazil

347,699

Morocco

105,350

Nigeria

136,804

Nigeria

274,163

Argentina

258,023

South Africa
World Total*

80,491
6,284,841

India

93,503

World Total

11,368,907

World Total

31,836,844

* “World Total” refers here to the value of embodied imports of all producing countries to the EU, as captured by
the Eora model.
Eora modelling results suggest a steady increase in direct and embodied imports of cotton to the EU (in value
terms) since 1990. This increase has been particularly noteworthy over the past decade (from about USD 11bn in
2000 to almost USD 32bn in 2011) and may relate, at least in part, to changes in international trade rules in the
area of clothing and textiles. In terms of the largest sourcing countries identified in the Eora model, these seem to
have remained relatively unchanged over time, with Turkey, China and Pakistan consistently featuring followed by
Egypt and the USA. These figures differ from the analysis presented above as India, Australia and Uzbekistan do
not appear here despite large domestic production.

2.

Embodied threats

The table below presents the number of threatened species in cotton producing countries that are attributed by
the Eora model to EU as well as global consumption of cotton.

46

46

Decimals result from the model’s structural features; i.e. 3.05 should read as “approximately three species”.
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Table 37: Embodied threats attributed to trade in cotton and cotton-derived products
Threats driven by EU consumption**

Threats driven by global consumption
**

Madagascar

0.67

Madagascar

1.19

Turkey

0.23

Turkey

0.87

Pakistan

0.20

Pakistan

0.74

Egypt

0.15

Egypt

0.56

Benin

0.12

Myanmar

0.51

Myanmar

0.08

Yemen

0.33

Mozambique

0.05

Mozambique

0.30

Nigeria

0.03

Somalia

0.27

Turkmenistan

0.02

Benin

0.21

Zambia

0.02

Kenya

0.19

World Total***

1.59

World Total***

7.10

** In number of threatened species (including vulnerable, endangered and critically endangered species) as per
IUCN Red List of Threatened Species.
***“World Total” refers here to the number of species threatened around the world that are attributed by the Eora
model to consumption of cotton in the EU.
As shown in the table, the largest number of threatened species attributable to cotton consumption in the EU is
found in Madagascar, with just under one species threat noted. Lower numbers were obtained for significant
producers such as Turkey and Pakistan. The total number of threatened species linked to EU imports is very low
and amounts to less than two. While Madagascar is obviously a very small cotton producer, it is however one of
the world’s richest remaining biodiversity reserves. Therefore, every exported product from Madagascar may
carry with it a disproportionately heavy biodiversity footprint.
On a global scale, the total number of threatened species linked to trade in cotton by Eora is approximately four
times that of threats attributed to EU embodied imports; i.e. seven species.
3.

Structural path analysis

The supply chain analysis presented so far in this case study refers to direct trade of cotton. It therefore needs to
be supplemented with supply chain information which also includes indirect embodied imports (embodied in other
products). The Eora model uses a high resolution global trade input-output table to trace commodities from the
country of production, often through several intermediate trade and transformation steps, to the country of final
consumption. The table below shows a sample of results from Eora’s structural path analysis including the top 20
paths (i.e. chosen in decreasing number of attributed “cotton-related” threats) for cotton imports to the EU.

47

Table 38: Final demand for embodied imports of cotton, by Member State and sector
Country
Demand

of

Final

No. of instances

Sector

among top 20 paths

No. of instances
among top 20 paths

Italy

12

Clothing

9

Germany

6

Leather/Footwear

5

Belgium

1

Textiles

5

France

1

Furniture

1

The structural path analysis conducted by means of the Eora model suggests that, in the EU, intermediary cottonbased products are imported mostly by Italian and German companies and that the majority of these are for

47

Structural path analysis data correspond to the most recent available (2011).
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clothing and footwear followed by textiles. One element which does not appear in the model are direct imports
from Chinese, Indian and other manufacturers.

4.4.2

Key Factors affecting Trade in Cotton and Cotton-derived Products

In order to identify possible areas for policy intervention in the cotton supply chain (i.e. to identify
where alternatives supply or substitutes can be sourced or how demand may be reduced), it is
necessary to have a full understanding of the characteristics of the drivers of cotton trade.
4.4.2.1

Characteristics of Cotton Consumption, Trade and Production

Some of the main reasons for the large levels of cotton traded are due to the specific, idiosyncratic
characteristics of the product. The table explains these factors in greater detail.
Idiosyncratic Product Characteristics
Factor

Description

Summary

Quality/

With the exception of speciality types (such as Egyptian cotton),

Easily Traded

Homogeneity

cotton is relatively homogenous which makes it easier to trade. As
such cotton production is very much determined by cost factors. In
addition, cotton quality standards are established and widely used
(Liverpool; Bremen) so information asymmetries are low and trade is
facilitated.

Storability/

Another factor which aids trade is the fact that cotton – once ginned

Easy to store/easily

Transportability

– is relatively long-lasting and can be stored. Indeed, government

transported

stocks of cotton – especially in China – are considerable and at
present amount to almost one-half of total annual production. In
addition, unlike certain food commodities where preservation is an
issue and minerals where weight is a consideration, cotton is
relatively cheap and easy to transport.
Recyclability

Cotton, like other non-food commodities, is in theory recyclable.

High

However, textiles and clothing are either usually “downcycled” or not

recyclability possible

level

of

recycled at all. Overall, the amounts recycled at the end of life phase

but current recycling

are relatively low at present (less than 10%). Therefore the link

rates are low

between primary cotton production and cotton trade is almost one-toone.
Substitutability

As noted above approximately 35% to 45% of all fibres sold are

Substitutability is high

made using cotton, the remainder being made from man-made

but actual levels of

materials derived from chemicals. The percentage of cotton in total

substitution appear to

fibre consumption declined from 70% in 1960 to 40% by 2000 –

fall with income

mostly due to technological and cost gains made in the man-made
sector. The ratio of costs of polyester to cotton fell from 4:1 to 1.25:1
over the same period. In absolute terms the amount of cotton used
remained stagnant over the period. Since 2000, this proportion has
stabilised since then.
Renewability

As with other agricultural products, cotton is renewable. This is not
necessarily the case for man-made substitutes. Therefore, provided
there is enough land for production, supply is not subject to
challenges facing non-renewable commodities such as fossil fuels
and metals.
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Overall, cotton is relatively homogenous in quality, and is easy to store and transport. This makes it
very easy to trade. Cotton is renewable so there is no risk for security of supply; likewise, cotton
production can be expanded to meet price increases and vice versa. In terms of alternatives to
primary production, while it is recyclable and substitutable, the apparent inferiority of recycled cotton
and substitutes represents a barrier.
Beyond idiosyncratic factors, continued demand for cotton-based clothing and textile products at
consumer level – especially in the EU and US – remains high.
Demand factors
Factor
Habits

&

demographics

Description

Summary

In relative terms over the last 50 years customers have been moving

Cotton

towards using more man-made fibres. That said demand for cotton

remains

products has remained stable. In developed countries, cotton-based

particular in EU and

clothing remains a luxury good compared with man-made fibres.

USA.

demand
strong,

in

Within the cotton market, however, the vast majority of clothing and
textiles are made from standard cotton; demand for organic cotton
accounts for only 0.7% of global cotton production.
Economic cycle

The purchase of textiles and clothing tends to be mildly procyclical

Economic

with consumption dropping in times of economic downturn. Indeed,

have a small effect

cycles

2009 saw a small drop in EU consumption of clothes and textiles.

A key reason for this demand is the perceived high quality of cotton products vis-à-vis alternative manmade products. This is in contrast to developing countries where there has been a move away from
cotton. In terms of the impact of the recent recession, the effect has been mild, where there has been
a change away from EU produced cotton products to cheaper alternatives coming from Asia.
In terms of supply drivers, at the production level, the international picture is extremely varied with
some countries using technology extensively and others not doing so. In short, there are many areas
of the world where the number of farmers is very high and using basic technologies. Overall, the
picture is very diverse. Downstream in the textile and clothing sector, while the picture is also quite
diverse, the textile sector is generally seen as being more innovative than the wage-cost driven
clothing sector. As a lot of cotton, and cotton-bearing intermediate goods, are traded across borders
the role of international commodity firms and intra-company textile and clothing firms is considered to
be important. Likewise, despite significant outsourcing, the industry is more concentrated downstream.
Supply factors
Factor

Description

Summary

Capital intensity

Cotton production differs considerably by country. For example the

Capital

industry in the China is characterised by very large farmers, where

which is linked to

there are approximately 100,000 cotton farms in cotton; by contrast

farm size – varies

there are approximately four million in India. The capital intensity

considerably

therefore varies considerably in accordance with farm numbers.

country to country.

intensity

–

from

Countries with less capital intensity typically have large numbers
employed in handpicking of cotton.
Technological

One of the major recent advances made has been in the area of

In general, there has

advances

genetically-modified cotton production in the US, India and China,

been

which reduces the use of water and insecticides, which has in turn led

technological change

to greater yields and lower prices. The picture downstream in the

in the cotton -based

textiles and clothing sector is mixed. While the sector is sometimes

manufacturing sector

depicted as low skill, the reality is that there is a large difference

in
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Supply factors
Factor

Description

Summary

between the production of high-end textiles on the one hand where

However, in contrast,

skills and technology are more important, and clothing on the other

the

hand where manufacturing location is driven by low wage costs. That

cotton

said the period 1960 to 2000 saw the adoption of more efficient

appears to have had

technologies in both sectors.

a major impact on

introduction

of

GMOs

production yield.
Horizontal

Compared with other agricultural commodities, a large proportion of

The

vertical

and

raw cotton (e.g. 30%) is traded across borders. However, this differs

textile and clothing

downstream

integration

considerably by country depending on whether it has a downstream

sector is considerably

clothing and textile industry or not. For example those producers

more

without large downstream industries tend to be the biggest exporters.

than production. That

The major exception to this is India which is a major cotton exporter

said outsourcing in

and textiles and clothing manufacturers. Given the large number of

the

cotton farmers, mills and intermediary trading houses play an

textile and clothing

important role. In integration terms of trade in the downstream textiles

sector is common.

concentrated

downstream

and clothing industry, the clothing industry is dominated by a limited
number of large apparel companies with strong buyer power.
Industry

As there are millions of cotton farmers – in particular in India - the

concentration

production stage of the cotton value chain is not concentrated.

See above

Likewise there are large number of mills and textile and garment
manufacturers. In contrast, however, the trade in cotton, and
purchase of textiles/clothing, is relatively concentrated.
Geographic

The main producers (China, India, US, Brazil and Australia) account

With the exception of

concentration

for over 80% of worldwide production. Downstream, while China,

production in the US,

Pakistan and India (for the most part) produce cotton for their own

Australia, Brazil and

textiles and garments downstream industries, the other major

Uzbekistan, most of

producers, as well as Uzbekistan, export to China, India, Bangladesh,

the

Pakistan and Turkey, which are the main global clothing and textile

countries involved in

manufacturers.

This means that a large proportion of cotton is

cotton production are

exported

developed

also involved in the

from

to

developing

countries.

Another

characteristic of the market is that production is dominated by large

other

(Asian)

downstream sectors.

countries. Finally, in terms of the overall importance of GDP, cotton
production in Uzbekistan and certain parts of central western Africa
(e.g. Burkina Faso) is a very important source of export earnings
while downstream, the textiles and clothing sector accounts for 80%
of manufactured exports in Bangladesh.

In terms of other factors, cotton is not as widely traded in financial markets as other commodities such
as metals and energy. In contrast, government involvement is extensive with subsidies and stockpiling
playing a role in maintaining production and prices. Here there is a dichotomy between on the one
hand, the downstream textiles and clothing sector which is relatively open to international competition,
and the cotton lint production on the other, which remains de facto protected from free trade rules by
high government subsidies.
Other (exogenous) market factors
Factor

Description

Summary

Markets

Unlike many energy and metal commodities, exchange or OTC

Despite considerable

financial trading of cotton is relatively limited. Indeed, while most

trading,
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Other (exogenous) market factors
Factor

Description

Summary

commodity prices increased substantially between 2000 and 2010,

understood that the

cotton remained relatively stable thereby implying that underlying

cotton

physical supply and demand are determining factors in price

driven

formation.

supply and demand.

Stocks of cotton play a major part in price formation.

market
by

is

physical

Stocks of cotton also play a major part in determining market

Government

conditions. As of 2012, there was believed to be up to 15 million

(in

stocks

tonnes of cotton held in stocks (over half of world annual production),

China)

with a very large part of this held in China. In terms of prices, the

considerable part in

price of cotton on international exchanges (Cotlook A-index; Cotton

price setting.

particular
play

in
a

ICE New York) for 2013 are roughly at the same level as they were
in 2008 (between $1,000 and $2,000 per tonne). However this
masks a short-lived price spike to approximately $5,000 per tonne in
early 2011.
Subsidies

The cotton trade (and prices) is very strongly affected by

Cotton

governmental

and

support

schemes,

especially

counter-cyclical

production,
geographical

payments and crop insurance for farmers. For example, in 2011/12

concentration,

is

when prices declined, China provided subsidies of $3bn respectively

heavily influenced by

to its producers in the form of payments while the US provided

government

assistance of USD 700 million mostly in the form of crop insurance.

subsidies.

However, given the fact that the US provided €2.9 billion in
assistance

in

2001/02,

US

subsidy

levels

have

declined

substantially. With regards to the EU, while production makes up
only a small proportion of worldwide production (1% or 300,000
tonnes), the EU provides considerable support on a per tonne basis.
Other

The clothing and textile trades were liberalised under WTO rules in

With the exception of

government

general

2005. Despite this, subsidies and trade barriers for the underlying

the above subsidies,

intervention (e.g.

cotton sector have remained in place in many countries, as noted

the

tariff barriers etc)

above.

comparatively free of

sector

is

trade barriers.

4.4.2.2

Possible areas for intervention

As with many other commodities, the very large growth in cotton trade seen over recent years has
been in part facilitated by the fact that it is of a high homogenous quality, is easy to store and transport
and hence is easy to trade. These factors may indicate that, in the absence of alternative sources,
trade of primary cotton will continue to increase in future years. While recycling and substitutes offer a
possible alternative to primary cotton production, the potential for intervention here needs to take
several considerations into account. Regarding recycling, while there is considerable potential here,
currently clothing and textile recycling rates are quite low. Therefore, policies which encourage
recycling could be examined. Concerning substitutes, while polyester offers a competitive alternative,
the fact that this material is chemical/oil based means that this may not be an environmentally friendly
substitute. Indeed, the renewable character of cotton may mean that cotton is more sustainable overall
than polyester.
With regards to demand, the continued strength of cotton-based clothing sales in developed countries
– in particular in the EU and the US – would suggest that consumers prefer cotton to the alternatives
mentioned above. Indeed, while developing countries have been the main drivers behind recent
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growth in demand for energy and raw materials, this is not the case for cotton. Likewise, this demand
seems to be only marginally affected by economic cycles, which would suggest that consumers may
possibly be relatively price inelastic to any resource tax or similar instrument.
On the supply side, the considerable growth seen over the last two decades appears to be driven by a
range of technological factors. At the level of cotton lint production, the introduction of GMOs has
appeared to have substantially increased yield without increasing land coverage. Downstream in the
clothing and textiles sector, while technological changes appear to have been relatively limited, the
dissemination of existing technologies to low wage cost economies in Asia may have led to significant
changes. This would suggest that the level of supply of cotton and cotton based products from Asia
may continue to go from strength to strength in coming years, to the detriment of other regions which
do not use GMOs or do not have downstream low wage manufacturing activity in close proximity.
In terms of the actors involved, the cotton-based industries are extremely heterogeneous at the
production level with some large production countries having several million producers and others
having only several thousand. This may pose challenges for any intervention measure aimed at the
production level, such as certification of farmers etc. Finally, as there are a large number of
intermediary manufacturers, traceability may also be a problem. On the other hand, the textiles and
clothing sectors – in particular the clothing sector – are relatively concentrated around large
international firms, many of which are based in the EU. Overall, the lower number of players involved
downstream would appear to make intervention more effective in this part of the supply chain.
Finally, as regards other important factors, the relaxation of trade barriers in 2005 has undoubtedly
been a major factor in the surge in imports of clothing and textiles from Asia. However, the
continuation of quite substantial agricultural subsidies to cotton lint producers is also a major factor
behind the continued growth in production of cotton. The gradual removal of such subsidies may
reduce production, as well as lead to a shift away from large subsiding countries such as the USA and
China (and to a lesser extent the EU) to India and Australia.
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Fisheries products49 serve both human food and other uses. Fish is extremely versatile as a human
food product and can be sold in a variety of forms: live, fresh, chilled, frozen, heat-treated, fermented,
dried, smoked, salted, pickled, boiled, fried, freeze-dried, minced, powdered or canned, etc.
Fish products can also be used for fishmeal (i.e. crude flour obtained after milling and drying fish or
fish parts and generally used as feedstuff) and fish oil, as well as for ornamental purposes, culture,
bait, pharmaceutical uses, as animal feedstuff, and even as fertiliser or for landfilling. The volume of
fishmeal and fish oil produced worldwide annually fluctuates according to the fluctuations in the
catches of small pelagics, in particular anchoveta.
4.5.1.2
(i)

Consumption of Fish Products
Worldwide Consumption

Almost 150 million tonnes of fish products are consumed every year. Fish destined for human food
use comprised 86%, or approximately 128 million tonnes in 2010, which is roughly divided equally
between consumption of live/fresh and frozen/prepared uses. The remainder – i.e. fish used for nonfood purposes – accounted for just over 14% of consumption, or just over 20 million tonnes. A
breakdown of fish usage by percentage is presented in the figure below.

Source: FAO 2012
Figure 49: Use of fisheries products (2010)

Of the 128 million tonnes destined for human consumption, a large majority was consumed in
developing countries (see figure below). About two-thirds (85 million tonnes or 20 kg per capita) were
48

Unless otherwise stated, data provided in this section of the report stem from FAO (2012): The state of world fisheries and
aquaculture 2012.
49
The term fisheries products, which is used interchangeably with fish products in this report, is to be understood broadly; i.e.
including fish as well as other marine species such as crustaceans.

159

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 160|270

consumed in Asia, of which half was in China, which was also responsible for most of the increase in
global per capita fish consumption in recent years (32 kg in 2009, or an average 6% growth for the
period 1990–2009).

Source: FAO 2012
Figure 50: Use of fisheries products (2010) by product type and country grouping, in million tonnes (live weight)

In terms of how the overall market has evolved, the proportion of fisheries production used for food
has risen considerably over the past decades, from 68% in the 1980s to 73% in the 1990s to 86% by
2010.
(ii)

EU Consumption

Since the 1980s, fish consumption has grown steadily in the EU. In particular, demand for fish for
human consumption such as shrimps and prawns, certain value-added products (surimi, sushi),
convenience products (filets, portioned fish) and exotic fish species (e.g. tilapia, Nile perch, pangasius)
have all grown considerably. Factors behind this growth in consumption include increasingly healthconscious consumers, changing lifestyles involving less time for cooking, and globalisation of food
systems (CBI, 2007).
In 2009, each EU citizen consumed, on average, 24 kg of fish, or approximately 12 million tonnes in
total. Of this, approximately 50% were supplied domestically that year. 50

50

The Rule of Origin criteria establish that fish captured by an EU vessel outside EU waters should be classified as EU produce,
unlike produce caught in the same location under another country’s flag. This means that all EU catches by the EU fleet in nonEU waters are classified as EU production, even if they come from other countries’ waters (OCEAN 2012/NEF, 2012). One vital
implication of this convention is, as will be seen later in this report (Chapter 5), that Fisheries Partnership Agreements, which
give access for EU vessels to third-country fishing zones, are only tenously related to international trade patterns for fisheries
products.
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Trade in and Production of Fish Products
Worldwide

The share of total fisheries production entering international trade grew from 25% in 1976 to about
38% (57 million tonnes) in 2010 (FAO, 2012). In value terms, world imports of fish and fish products
reached USD 112 billion in 2010, up 86% from 2000. This increase can be explained by a number of
factors including increasing demand, trade liberalisation or promotion, and the progressive
globalisation of food systems that has resulted from improvements in processing, packaging,
transportation, distribution and marketing. The figure below provides an overview of fisheries
production and exports over the past three decades.

Source: FAO 2012
Figure 51: Fisheries production and global exports, 1976-2010, in million tonnes (live weight equivalent)

A particularly noteworthy element is the significant contribution of aquaculture expansion to higher
consumption and commercialisation of species that were hitherto primarily wild-caught (many of the
species featuring the highest export growth rates in recent years come from fish farms) and, therefore,
to growth in international fisheries trade.
Moreover, supply chains in the fisheries sector are becoming increasingly complex, with processing
being outsourced to low-wage countries and fish products travelling long distances and, in some
cases, crossing national borders several times as a result.
Due to its high perishability, about 90% of trade in fish and fishery products in quantity terms (live
weight equivalent) was accounted for by processed products (i.e. excluding live and fresh whole fish).
Of this, trade in frozen fish has displayed strong growth, reaching 39% of overall exports in 2010
compared to 25% in 1980. The share of prepared and preserved fish products in total fish trade
reached 16% in the same year (from 9% in 1980).
By product type, shrimp is the most important import item in value terms. It accounted for about 15%
of total value of internationally traded fish products in 2009. Other main exported species include
salmon and trout (14%), groundfish such as hake, cod and haddock (10%) and tuna. Fishmeal and
fish oil accounted respectively for about 4% and 1% of the world’s exports in value terms.
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Trade in fish and fishery products encompasses a wide range of product types and participants.
According to FAO data, 197 countries reported exports of fish and fishery products in 2010. From the
early 2000s onwards, China has been the world’s largest fish exporter, accounting for nearly 12% of
exports (USD 13.3 billion) in 2010. China is by far the main exporting country followed by Norway,
Thailand and Vietnam. Furthermore, many developing countries are among the largest exporters.
In terms of imports, the EU is the world’s leading importer. In 2009, domestic fisheries supply
accounted for 51% of domestic demand (i.e. import dependency levels of roughly 49%) (OCEAN/NEF,
2012). Other major importers of fish and fishery products include the US and Japan, which both
depend on imports for about 55-60% of their consumption. In addition, and despite being the world’s
largest producer, China has also emerged as a large fish importer in recent years.
The tables below respectively provide an overview of the world’s largest exporters and importers of
fish in financial terms. The most recent data for which comparisons can be established are from 2009.
It is worth noting that a number of EU Member States feature in both categories. This reflects the large
intra-EU trade flows (see point ii below for further details), which can itself be considered in the context
of an overall trend towards increased fishery trade within regions.
Table 39: Top 10 global fish importers in 2007, 2008 and 2009, in million dollars
2007
Country

Imports

2008
Share of

Imports

2009
Share of

total

Imports

Share of

total

total

US

14,440

14.60%

14,953

13.84%

13,858

13.90%

Japan

13,184

13.33%

14,947

13.84%

13,258

13.29%

Spain

6,980

7.06%

7,101

6.57%

5,098

5.11%

France

5,366

5.43%

5,935

5.49%

5,579

5.59%

Italy

5,143

5.20%

5,453

5.05%

5,060

5.07%

China

4,511

4.56%

5,143

4.76%

4,976

4.99%

Germany

4,279

4.33%

4,501

4.17%

4,570

4.58%

UK

4,140

4.19%

4,220

3.91%

3,594

3.60%

Netherlands

2,615

2.64%

2,920

2.70%

2,774

2.78%

Denmark

2,887

2.92%

3,111

2.88%

2,735

2.74%

World

98,902

100%

108,033

100%

99,729

100%

Source: FAO 2012
Table 40: Top 10 global fish exporters in 2007, 2008 and 2009, in million dollars
2007
Country

2008

Exports

Share of

China

9,250

Norway

2009

Exports

Share of

Exports

Share of

9.89%

10,114

9.93%

10,245

10.68%

6,228

6.66%

6,937

6.81%

7,071

7.37%

Thailand

5,709

6.11%

6,532

6.41%

6,236

6.50%

Vietnam

3,783

4.05%

4,550

4.47%

4,301

4.48%

US

4,436

4.74%

4,463

4.38%

4,145

4.32%

Denmark

4,128

4.41%

4,601

4.52%

3,981

4.15%

Chile

3,677

3.93%

3,931

3.86%

3,606

3.76%

Canada

3,712

3.97%

3,706

3.64%

3,240

3.38%

Spain

3,231

3.46%

3,465

3.40%

3,143

3.28%

total

total
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2007
Country

2008

Exports

Share of

Netherlands

3,281

World

93,500

2009

Exports

Share of

3.51%

3,394

100%

101,897

total
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Exports

Share of

3.33%

3,138

3.27%

100%

95,961

100%

total

total

Source: FAO 2012

Further to the increasingly complex nature of the fisheries supply chain described earlier in this
section, it is particularly important to note that reprocessed imported raw material accounts for an ever
higher share of fishery exports. In 2010, in value terms, 67% of the fisheries exports of developing
countries were directed to developed countries. However, still in value terms, 39% of the imports of
fish and fishery products by developing countries came, in turn, from developed countries. This bidirectional trade corresponds to processed fishery products prepared from imports of raw fish that are
subsequently re-exported. EU countries, for example, increasingly send whole frozen fish to China,
India and Vietnam for filleting and packaging and the re-import the final product. The extent of this kind
of outsourcing depends on the importance of shelf-life and transportation times as well as sanitary and
phytosanitary issues and labour cost differentials.
(ii)

EU Fish Imports

Despite its relatively low share of the world market for fish, the EU remains the largest import market
for fishery products. In 2010, EU fishery imports reached USD 44.6 billion in 2010, thereby accounting
for about 40% of the world import market. However, if intra-EU trade is excluded, these figures drop,
respectively, to about USD 24 billion and 26% of global imports. As suggested by the figure below, the
EU’s heavy reliance on fish imports started in the mid to late 1990s and seen a steady increase up to
2007. Import dependence, as measured by the ratio between domestic demand and domestic supply,
evolved from about 13% in 1995 to nearly 50% in 2009.
60%
50%
40%
30%
20%
10%
0%
1995

2000

2005

2006

2007

2008

2009

Source: Authors’ calculation based on OCEAN 2012/NEF (2012)
Figure 52: EU import dependence for fisheries products, as share of domestic demand, 1995-2009
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As shown in the figure below, the main reasons for this increased import dependence relate to both
increased consumption as well as to constraints on domestic EU supplies (mainly due to a decline in
captures related to stock depletion).

Source: EEA (2012)
Figure 53: Evolution of EU fish consumption and domestic fish catch, 1989-2007, in thousands of tonnes

According to a 2007 study, the main imported species include salmon, cod, hake, pollack and tuna.
Imports of tilapia, nile perch and pangasius have also grown rapidly in recent years (CBI, 2007). The
table below highlights some fish product categories alongside selected exporter groups in developing
and newly industrialising countries.
Table 41: EU fish imports from selected developing countries (2007)
Fisheries product

Main suppliers in

Value imported

Share of

developing and newly

from selected

selected

industrialising countries

country group

country

(EUR bn)

group in total
EU imports

Fresh, chilled or frozen

China, Chile, Vietnam,

fish and fish fillets
h) Fresh,

3.8

23%

2.1

51%

1.8

43%

1.0

64%

0.5

33%

Argentina, Namibia

chilled

or

frozen

crustaceans

i)

Argentina, Ecuador,

India, Bangladesh, China

Prepared or preserved fish

j)

Ecuador, Thailand,
Morocco, Seychelles,
Mauritius, Philippines

k) Fresh,

chilled

or

frozen

cephalopods
l)

Prepared

Morocco, India, Thailand,
China, Mauritania

or

preserved

crustaceans and molluscs

m) Thailand, Chile, China,
Vietnam, Morocco,
Indonesia
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Value imported

Share of

developing and newly

from selected

selected

industrialising countries

country group

country

(EUR bn)

group in total
EU imports

n) Fresh, chilled or frozen molluscs
other than cephalopods

o) Argentina, Peru, Chile,

0.3

29%

Vietnam, India

Source: Adapted from CBI, 2007

4.5.1.4

Production of Fisheries Products

Fisheries products can be from either wild or farmed origin. The international classification used in
trade statistics for fish, however, does not distinguish between the two. As highlighted by the FAO, the
exact breakdown by origin is therefore open to interpretation.
As noted above, ‘capture’ fisheries and aquaculture yielded a combined output of 148 million tonnes
(128 million tonnes for food use) of fish in 2010 or USD 217.5 billion. Output for 2011 is estimated at
154 million tonnes (131 million tonnes for food use). Between 1961 and 2009, global fish production
grew by 3.2% a year compared to an annual demographic growth rate of 1.7% for the same period. In
per capita terms, fish supply reached an estimated 18.6 kg in 2010 compared to about 10 kg in the
1960s.
As for consumption, China has been a key contributor to this increase: its share in global fish
production grew from 7% in 1961 to 35% in 2010. The country is the world’s largest fishing country,
followed by Indonesia, India and the USA. It is also the largest producer of farmed aquatic animals,
followed by India, Vietnam, Indonesia, Bangladesh, Thailand and Norway, all of which produced more
than a million tonnes that year.
About one-third of all farmed food fish production, 20 million tonnes, is currently achieved without
artificial feeding. The share of non-fed species in world production has however declined over time
(they accounted for more than half in 1980) due to evolving production practices in Asia.

4.5.1.5

Biodiversity impact of fish and seafood (with focus on biodiversity hot-spot of
Madagascar)

A total of 40 percent of global fishery products, including fish and
crustaceans, are imported to Europe (in 2010) and have steadily
increased since 1999 (Bates & Dale 2008; FAO 2012). Globally
more than half of the existing fish stocks are over-exploited and
due to the decrease in stock levels, aquaculture has become
increasingly popular (Diana 2009; Raffaelli et al. 2013).
Madagascar is one of the top three aquaculture countries with
fisheries and aquaculture being one of the main economic sectors
(FAO 2010). The waters in and surrounding Madagascar are
biodiversity hotspots, where now over 300 Red List species are
threatened (Meyer et al. 2000; Lenzen et al. 2012)

Shrimp farm in
(GAPCM 2005)

Madagascar

Freshwater and marine fishing practices and aquaculture significantly impact biodiversity. Table 42
indicates that especially marine fisheries and aquaculture are damaging biodiversity. In Madagascar
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most fishing activity takes place on the west coast due to the presence of extensive reefs, mangroves
and the continental shelf. At present it is estimated that a total area of 11 938 ha could be developed
to produce 54 416 tonnes of shrimp. However recently only 41.7% of this potential (4 982 ha) is being
exploited (National Aquaculture Sector Overview 2013). Annex 5 provides more detailed descriptions
for selected fishery practices and regions.
In (marine) fisheries various environmental pressures are apparent. Many fishing techniques result in
the by-catch of non-target species. For example, a large amount of by-catch is caught in wild shrimp
fishing (up to 3 kg/ kg of shrimp), thus endangering other species, e.g. turtles (Le Manach et al. 2013).
Potential by-catch from shrimp trawlers in Madagascar is estimated at 6,900 tonnes of consumable
fish and 10,300 tonnes of fish suitable for processing into meal51. However, the demersal species that
would be found in the catches are generally of low value and are presently discarded from the shrimp
trawlers. In addition to the by-catches of non-target species, juveniles of target species are also
caught, further increasing the risk of overexploitation 52. In Madagascar certain fishing nets have been
prohibited for this reason (Le Manach et al. 2013).
The physical impact on the marine environment is also of great concern. A well-managed fishery
should use fishing methods that have a reduced physical impact on the marine environment. Trawls,
for instance, can destroy the seabed. This is especially important in areas with coral reefs, which are
largely present within Madagascar (Le Manach et al. 2013). Habitat destruction is therefore a major
issue (Walting & Norse 1998).
The biodiversity impact of aquaculture practice depends upon its intensity. Shrimp farming has been
closely linked with reduction in mangrove swamps across the tropics. According to the Network of
Aquaculture Centres in Asia-Pacific (NACA) 20-50% of all mangrove deforestation is due to shrimp
farming, which negatively impacts critical habitats for many aquatic and terrestrial species. Salt
marshes and other wetland habitats are also at risk, both due to conversion and water use issues
(Diana 2009). Additionally the conversion of mangrove forests to a shrimp pond changes a carbon sink
into a carbon source. The deforestation of mangrove forests also exposes coastal areas to floods,
erosion, salt intrusion and altering drainage patterns.
Within Madagascar a total amount of 9,580 tonnes of fed cultured fish species was produced in 2008
(Tacon et al. 2011). Fish stocks are further depleted by feeding fishmeal to farmed shrimps. Another
threat is posed by the introduction of new pathogens and the potential of interbreeding with, or
displacement of native species (Bates & Dale 2008; Diana 2009). Antibiotic and hormone use may
influence aquatic species near aquaculture facilities. In 2008 about 31.5 million tonnes of globally
farmed fish and crustaceans (46.1 % of the global production of farmed aquatic animals and plants)
was fed with a supply of nutrients in the form of externally provided fresh feed items, farm-made feeds
or commercial pelleted feeds (FAO 2011). Marine crustaceans, mainly marine shrimps, account for
3.46 million tonnes, while freshwater crustaceans amount to 1.37 million tonnes, mainly crabs,
crawfishes, crayfishes and river prawns. This is an important factor in biodiversity loss. The amount of
dietary fishmeal and fish oil use within and between countries for shrimp farming, ranges from 5 to
40%, with a reported 38% rate in Madagascar (Tacon & Metian 2008). All shrimp producing countries
depend, to some extent, on imports of fishmeal, which stimulates overfishing practices (Raffaelli et al.
2013).
The density and digestibility of nutrients are important factors in the selection of aquafeeds. The use of
low digestible feed ingredient sources and feeds causes increased nutrient loss and feed wastage
51
52

See: http://www.fao.org/docrep/field/303859/30385905.htm
See: http://povertyenvironment.net/files/CASE%20Madagascar%20shrimps.pdf
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resulting in negative environmental and ecosystem impacts due to eutrophication of water bodies
(Tacon, et al. 2011). Other issues include predator mortality caused by, for example, deliberate killing
of birds near aquaculture facilities (Diana 2009).
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Table 42: Fishery practices in Madagascar and their specific biodiversity impact per region
Fishery

Description

Biodiversity impacts

Impact per region

Sources

practices
Inland

Consist of fishing activities

Impacts to biodiversity are limited compared to the

The

these

FAO 2013

fisheries (IF)

within streams and lakes.

other fishery practices.

activities is relatively limited at

FAO 2010

These activities are mainly

32,000 tonnes and compared to

Le

aimed for local consumption.

the other fishery practises they

Gough et al. 2012

The main target species are

have

Le Manach et al.

tilapia, carps, black-bass and

impact. These practices occur in

2013

fibata.

lakes covering the North of the

Cook et al. 2003

production

a

lesser

from

environmental

island.
Marine

Involves

fisheries (MF)

fishing

mainly

industrial

(mainly

&

Account for more than 80% of the

threat to biodiversity.

total fish production. Most of the

tuna), smaller craft fishing or

Unregulated (over-)fishing and a high amount of by-

fishers are present in the west

semi-industrial

catch cause a decline in the population density of

coast due to the presence of

commercial species.

extensive reefs, mangroves and

(shrimp,

shrimp

Habitat destruction due to the use of trawls is a major

fishery

tuna

and

other

fishes) and traditional fishing

continental shelf.

(all the species) in the marine
waters

surrounding

Madagascar.
Freshwater

These aquacultural practices

Eutrophication of water bodies, caused by effluents

Inland aquaculture is practiced

aquaculture

cultivate species like Tilapia

from aquaculture practices, causes changes in the

on 15 km² of irrigated paddy

(FA)

nei,

Rainbow

common

trout

carp.

aquaculture

fauna of receiving waters.

fields and 4 km² of ponds with

Freshwater

A high number of crabs, crawfishes, crayfishes and

efficient water management.

mainly

river prawns are used as feed which is an important

is

and

practiced in ponds, cages and

factor in biodiversity loss.

irrigated paddy fields.
Marine

Aquacultural

Shrimp farming converts mangrove swamps across

At present it is estimated that a

aquaculture

marine and brackish waters,

the tropics.

total area of 11,938 ha could be

(MA)

focusing on farming shrimp,

Large amounts of by-catch are caught in wild shrimp

developed to produce 54,416

seaweed and sea cucumber.

fishing, endangering species.

tonnes of shrimp.In 2013 only

practices

in
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Impact per region

Sources

practices
to the shrimps.

41.7% of this potential (4 982
ha) is being exploited.

Conversion of mangrove forests changes a carbon

Seaweed farming is practiced in

sink into a carbon source and also leads to exposing

the north-eastern region of the

coastal areas to floods, erosion, salt intrusion and

island.

altering drainage patterns.

Giant

Fish stocks are further depleted by feeding fishmeal

tiger

prawn

Introduction of new pathogens and the potential of

happens

interbreeding

mangrove areas on the north-

with,

or

displacement

species.

of,

native

west coast.
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Impact of World and EU Consumption of Fish on Species (Eora)
This section presents a summary of results from the Eora model for fisheries products. First, it briefly discusses
the recent evolution of embodied imports of fish to the EU including the main sourcing countries. Second, it
summarises the threats to species in producing countries that the Eora model attributes to fish consumption in the
EU. Third, it provides an overview of the most relevant results from Eora’s structural path analysis.
1.

Trade flows

The table below presents the evolution of embodied imports of fisheries products to the EU in value terms over
the past two decades. To do so, values are presented, in current USD, for 1990, 2000 and 2011, which is the last
year for which comparable data are available. Country-specific values are presented for the ten largest sourcing
countries. For example, according to the table, in 2000, Canada appears as the largest exporter of fish products
(raw as well as embodied) to the EU in value terms, with almost USD 3bn worth of exports that year.
Table 43 : Embodied imports of fish (000 USD)
Embodied imports to EU (1990)

Embodied imports to EU (2000)

Embodied imports to EU (2011)

Turkey

1,604,676

Canada

2,973,015

Canada

7,149,864

Canada

1,573,876

Turkey

2,511,362

Turkey

6,670,636

South Africa

725,014

China

1,850,169

China

6,101,200

Morocco

673,633

Switzerland

961,419

Russia

4,096,413

Russia

642,420

South Africa

936,615

Egypt

2,914,167

Switzerland

530,635

Morocco

880,321

India

2,585,467

Cote d’Ivoire

482,896

Russia

807,823

Morocco

2,544,052

Ukraine

380,280

Egypt

697,359

Brazil

2,427,094

Norway

375,436

Sri Lanka

610,371

South Africa

2,413,651

Egypt

276,126

Norway

603,747

Kazakhstan

2,275,295

World Total*

12,756,353

World Total

23,157,860

World Total

71,155,694

*“World Total” refers here to the value of embodied imports of all producing countries to the EU, as captured by
the Eora model.

Eora modelling results suggest a steady increase in direct and embodied imports of fish products to the EU (in
value terms) since the 1990s (from about USD 13bn in 1990 to USD 23bn in 2000 and USD 71bn in 2011). This
increase follows from rising domestic consumption, changes in the composition of domestic demand and the
progressive depletion of many European fish stocks. Higher prices for the imported varieties are also likely to be
responsible for this increase.
In terms of the largest sourcing countries, Canada comes on top. It appears to have consistently accounted for at
least 10% of import value. Turkey and China complete the top three of sourcing countries.
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Embodied threats

The table below presents the number of threatened species in fish producing countries that are attributed by the
Eora model to EU as well as global consumption of fish products (direct as well as embodied). 53
Table 44: Embodied threats attributed to fish trade
Threats driven by EU consumption**

Threats driven by global consumption**

Madagascar

65

South Africa

195

Sri Lanka

60

Madagascar

179

Cameroon

41

Peru

155

Seychelles

27

Brazil

137

South Africa

21

Sri Lanka

133

Papua New Guinea

17

Cameroon

118

Ghana

17

PNG

114

Guatemala

16

Myanmar

93

Costa Rica

15

Colombia

92

Morocco

14

Guatemala

74

WORLD TOTAL***

605

WORLD TOTAL***

4,156

** In number of threatened species (including vulnerable, endangered and critically endangered species) as per
IUCN Red List of Threatened Species.
***“World Total” refers here to the number of species threatened around the world that are attributed by the Eora
model to consumption of fish products in the EU.
As shown in the table, as in the case of beef, the largest number of threatened species attributable to fish
consumption in the EU corresponds to Madagascar, with approximately 65 species threatened out of a total of
605 threatened species linked to EU imports. It is closely followed by Sri Lanka (60 species) and Cameroon (41).
The Seychelles (27) and South Africa (21) complete the list of countries with the greatest number of threatened
species. All of these countries’ fisheries production appears to be highly damaging for biodiversity as measured
by the number of threatened species.
On a global scale, the total number of threatened species linked to trade in fish products is 4,156, that is, nearly
seven times that of threats attributed to EU embodied imports. Of these, 195 correspond to South Africa and 179
to Madagascar. Peru (155 species), Brazil (137) and Sri Lanka (133) are also among the countries with the
largest number of threatened species.
3.

Structural path analysis

The supply chain analysis presented so far in this case study refers to direct imports of fish products. It
therefore needs to be supplemented with supply chain information which also includes indirect, or
embodied, imports. The Eora model uses a high resolution global trade input-output table to trace
commodities from the country of production, often through several intermediate trade and
transformation steps, to the country of final consumption. The table below shows a sample of results
from Eora’s structural path analysis including the top 20 paths (i.e. chosen in decreasing number of
attributed “fish-related” threats) for fish and fish products imports to the EU.54

53
54

Decimals result from the model’s structural features; i.e. 3.05 should read as “approximately three species”.
Structural path analysis data correspond to the most recent available (2011).
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Table 45: Final demand for embodied imports of fisheries products from Madagascar, by Member State and
sector
Country of Final

No. of instances among

Demand

top 20 paths

Germany

7

The Netherlands

1

Spain

2

Sector

No. of instances among
top 20 paths

Food

14

products/beverages
Accommodation/

1

restaurants
Vegetable and animal

1

oil and fat
France

5

Tobacco

1

Italy

1

Health and veterinary

1

Belgium

1

Agriculture and hunting

2

Austria

1

Czech Republic

1

Poland

1

The structural path analysis conducted by means of the Eora model suggests that, in the EU, fisheries
products imported from Madagascar (either directly or indirectly) are predominantly linked to demand
in the food and beverage sectors and, to a lesser extent, the vegetable and animal oil and fat sector,
accommodation and restaurants, agriculture and hunting, tobacco production and health and
veterinary. When considering the top 20 paths in Eora, value chains appear to be short: they typically
involve the agriculture industry. From there, fisheries products (either raw, processed or embodied in
other products) tend to go further processing in the EU, although they sometimes reach the final
consumer directly.. In terms of Member States involved, Germany and France appear recurrently
among the top 20 value chains mapped out as part of the structural path analysis (seven and five
instances respectively). Spain, Italy, the Czech Republci, Austria and Belgium also feature albeit much
less frequently.

4.5.2

Key Factors affecting Trade in Fish Products

In order to identify possible areas for policy intervention in the fish supply chain, it is necessary to have
a full understanding of the characteristics of the drivers of trade in fisheries products. The latter are
highly perishable and extremely versatile, which combined with technical progress and improvements
in packaging and transportation, results in a very heterogeneous export market.
4.5.2.1

Characteristics of Fish Consumption, Trade and Production

Fish shares a number of characteristics with other commodities. Most notably, like beef, it is a
perishable commodity which is subject to quality controls. However, unlike most food commodities, the
production of which can theoretically be renewed and even expanded provided that they are
sustainbly managed, fish stocks are close to depletion in certain places as a result of overfishing. In
this sense, it is similar to fossil fuels, which are expected to follow a structurally declining production
trend over time.
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Idiosyncratic Product Characteristics
Factor

Description

Summary

Quality/
Homogeneity

Fish ‘production’ is characterised by high levels of
heterogeneity in terms of its range of species and
product forms. Quality factors – though less important
than for beef – are quite important.
While fish is highly perishable, and the majority of
consumption is of fresh fish, sales of frozen fish are
increasing. Timely harvesting, efficient transportation,
and advanced storage, processing and packaging
facilities are therefore required. Specific processes and
techniques are needed to preserve nutritional quality,
extend shelf-life and avoid handling-related losses (FAO
2012).
Fish is not recyclable. However, there is a trend towards
increased efficiency in fish production, notably through
improved use of by-products.

Quality
is
important factor.

Storability/
Transportability

Recyclability

Substitutability

Other protein sources, such as meat,, can be considered
substitutes albeit imperfect. Fish trade volumes and
trade value are affected by the relative prices of these
products.
Fish stocks renew themselves if managed sustainably.
However, this has often not happened.

Renewability

an

Increasingly
transportable.

Not recyclable per se
but there is certain
room for improved
use of by-products.
A large number of
imperfect substitutes.

Renewable in theory
but often not in
practice.

Despite low stock levels in certain areas, demand for fish continues to grow across the world. While a
substantial proportion of demand is for fresh fish which is sourced locally or regionally, the share of the
market met by processed and internationally traded fish has increased substantially. Like beef, it is
considered a luxury good in certain cases, which would suggest that demand will continue to grow with
economic growth.
Demand factors
Factor
Habits
demographics

&

Description

Summary

In the last two decades, fish production and processing
have diversified significantly owing to changes in
consumer tastes as well as advances in technology,
packaging, logistics and transport. In rich countries,
added value lies with convenience foods and fresh,
frozen, breaded, smoked or canned product forms.

Demand increases
with economic and
population
growth.
Dwindling stocks in
certain regions have
not resulted in a fall
in demand.

Supermarket chains and large retailers are also
becoming increasingly influential by setting requirements
for the products they buy. Indeed, the FAO points to a
growing concern among the general public and the retail
sector about overexploitation of certain fish stocks. FAO
describes an emerging process whereby private
standards are being introduced, including for
environmental and social purposes, and subsequently
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Demand factors
Factor

Description

Summary

endorsed by major retailers.
Economic cycle

Trade in fish products is vulnerable to variations in the

Despite recent falls, it

economic cycle. However, it is difficult to ascertain a clear

appears that demand

correlation between GDP growth and trade volumes and

will generally continue

values.

to grow, regardless of
economic conditions.

In 2009, trade in fish products decreased by 6% compared to
2008 in value terms. Traded volumes, however, increased by
1% to 55.7 million tonnes. In 2010, trade increased by 13% in
value terms and 2% in terms of volume. In 2011, despite
economic uncertainty, higher prices and strong demand in
developing countries led to record-high trade volumes and
values.55 According to FAO, since late 2011 fisheries markets
have slowed due to higher downside risks in the world
economy. Transportation costs are highlighted as one of the
key factors that are likely to influence future trends in fisheries
trade (FAO, 2012).

The supply chain for fish depends very much on whether the fish being marketed is fresh or
processed. While fresh fish dominates the market, frozen or processed fish trade is increasing. This
sector is characterised by a high level of capital intensity and industrial concentration. Geographically,
the fish industry is concentrated in Asia.
Supply factors
Factor

Description

Summary

Capital intensity

Capital intensity is growing. Processors of traditional products

In

have been losing market share as a result of technological

intensity

change in the fisheries industry (see technological advances

depending on whether

below).

it is fresh fish (low) or

In response to the decline in physical productivity, the global

processed fish (high)

fleet has sought to maintain profitability by cutting labour costs,

which

lobbying for subsidies (see subsidies below), and increasing

marketed.

general,

capital
varies

is

being

investment in technology (World Bank 2008).
Technological

Significant

advances

processing and packaging are underway, leading to more

technological

developments

in

fish

product

For

technological advances

processed

fish,

efficient use of raw materials as well as increased product

have

differentiation for human consumption as well as for the

considerable in recent

production of fishmeal and fish oil.

years, at the production

been

(catch) level as well as
Faster-than-average

growth

in

the

fed-species

culture

further downstream.

subsector has resulted from enhanced and more readily
available aquaculture feeds for finfish and crustaceans.
Horizontal

and

vertical integration

Processors are becoming increasingly integrated with
producers. This trend is particularly visible in Asia,
especially for groundfish, where large processors often

55

The

fish

industry

processing
is

relatively

well integrated.

According to FAO (2012), the difference between the growth in value and volume has to do with higher fish prices
experienced in 2010 as well as the decrease in production of, and trade in, fishmeal.
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Supply factors
Factor

Description

Summary

own their own fleet of fishing vessels.
Increasing globalisation of the fisheries value chain:
large retailers tend to control international distribution
channels. The outsourcing of processing is growing at
both regional and global levels. Its expansion depends
on factors including species, product form, and costs of
labour and transportation. This process is also linked to
the fact that producers in developing countries are
'increasingly being linked with, and coordinated by, firms
located abroad' (FAO 2012).
Industry
concentration

Fish processing is becoming 'more intensive,
geographically concentrated, vertically integrated and
linked with global supply chains.' (FAO 2012).

While

most

production is local, the
fish processing industry
is

Producers of farmed salmon, catfish and shrimp have
established centralised processing plants to enhance the
product mix, increase efficiency, and facilitate
compliance with safety standards in importing countries.
Geographic
concentration

In 2010, Asia accounted for about 87% of all people
employed in the fisheries sector. Approximately 16.6
million (about 30% of all people employed in the
fisheries sector) were engaged in fish farming, of which
97% is in Asia.

fish

becoming

increasingly
concentrated.

Highly concentrated in
Asia.

Finally, with regards to other factors, production and demand for fish is heavily influenced by
government subsidies.
Other (exogenous) market factors
Factor

Description

Summary

Subsidies

Fisheries subsidies have been addressed in negotiations
within the WTO in recent years. Polarised views exist in
this regard, notably between, on the one hand, an antisubsidy informal grouping of WTO members known as
‘friends of fish’ (Argentina, Australia, Chile, Colombia,
New Zealand, Norway, Iceland, Pakistan, Peru and the
United States), and, on the other hand, countries such
as Japan, the Republic of Korea and Taiwan, which
question the link between subsidies and over-fishing.

As
for
other
agricultural
commodities,
government
subsidies
play a
major role in demand
and production.

The World Bank has explicitly recommended to review
fiscal policies to phase out subsidies favouring fishing
effort and capacity enhancement (World Bank 2009). 56
56

The World Bank (2009): The sunken billions: The economic justification for fisheries reform.
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Possible areas for intervention

Compared with other ‘food’ commodities, fish is somewhat unusual or idiosyncratic as many stocks
are decreasing at a quite rapid pace. While over-exploitation of many stocks in the EU has led to lower
production in the EU, consumption has not decreased, which would indicate that consumers are
unaware of or indifferent to the same over-exploitation taking place elsewhere in the world. Therefore,
while fish is renewable per se, the way it is ‘produced’ means that stocks are dropping.
In terms of worldwide demand, most fish consumption is regional in nature and involves fresh rather
than frozen fish. However, the importance of frozen fish is increasing. As regards the location of this
consumption, Eastern Asian countries – in particular China – consume the majority of world fish catch.
In the EU, although the region’s catch fell significantly in the mid-1990s, the amount of fish consumed
did not. This meant that fish consumption has had to be met from outside. Overall, fish consumption –
already high in developing and developed countries – appears to be growing.
Concerning supply, while most fish is consumed locally, the increasing trade in frozen fish – including
processing and re-exports – means that fish is increasingly an internationally-traded commodity.
Industry concentration is increasing in the area of processing, as is integration between fishing and
processing, especially in Asia. In terms of geographical concentration, the fact that fish catch is
attributed to the country whose flag is flown by the fishing fleet and not necessarily recorded by actual
country of origin often makes it extremely difficult to identify the exact source of fish. Furthermore, a
very large range of product types and participants are involved (e.g. 197 countries reported exports of
fisheries products in 2010, FAO 2012). It is however clear by almost any account that, since the early
2000s, China has been the largest exporter of fisheries products in the world (often reprocessed
imports) with about 12% of global exports in 2010. Thailand, Vietnam and Norway also feature among
the largest exporters. Finally, in terms of the EU’s role, much of the EU’s imports are for processing
and subsequent re-export. Overall , and despite growing concentration and integration, trade flows in
the fish industry are quite complex, a fact which may render intervention challenging.
Finally, with regards to other factors, government intervention has been quite strong historically with
the EU being one of the main industry subsidisers, in particular in the area of capacity enhancement
which encourages overfishing within the EU and beyond. The new Common Fisheries Policy (CFP),
however, has ending dependence on subsidies as one of its objectives.Phasing out subsidies
favouring fishing effort and capacity enhancement is also advocated by institutions such as the World
Bank (World Bank 2009).
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Unlike almost all other commodities, gold has value in exchange as a store of value as well as in use
in products. In terms of its value in exchange, gold is used by public and private investors as a
monetary asset, a store of value and as a hedge against macro-economic cycles. In terms of usage,
while the vast majority of gold is used for the fabrication of jewellery, it also has important applications
in the area of electronics and medicine.
As a high value metal which can be, and is, infinitely recycled, gold is sourced from both primary
mining sources and from secondary recycling/scrap sources. Therefore, like most metals, the gold
supply chain is circular, rather than linear in nature. This is in contrast with other commodities where
the supply chain typically runs from production to consumption. In addition, and unlike many metals,
as gold has very high value in exchange, very little is wasted. Indeed, given its value, the amount of
gold in stock is several multiples of annual mining or scrap production.
The above idiosyncratic factors mean that gold is not so much consumed like other commodities, but
is rather used, stored and reused. To illustrate this, while annual mine production is in the region of
2,600 tonnes per year and recycling of gold scrap is approximately 2,000 tonnes per annum, there is
an estimated 175,000 tonnes of gold in use in ‘above ground stock’ (Thomson Reuters GFMS, 2012).
Therefore, stocks of gold equate to roughly 21 times current mined production. While much of this is
illiquid (e.g. much of this stock is not regularly bought and sold), much of the international physical
trade in gold is composed of gold which was mined many years ago. This means in turn that the gold
trade, and consumption of gold-based products, is somewhat disconnected from primary mining
production. The figure below presents the ‘circular nature of the metal supply chain.

57

Source: Umicore (2010)

Figure 54: Metal Supply Chain

57

Information found at: http://www.economics.rpi.edu/workingpapers/rpi1003.pdf
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EU and Worldwide Stocks of Gold-based products

Of the total overground stocks of gold in existence (175,000 tonnes), 105,000 tonnes is held in the
form of jewellery and technology whilst almost 70,000 is held for investment purposes. The figure
below presents this division.

12%

2%
Jewellery (84,600 t)
Official sector (30,100 t)

20%

49%

Investment (34,700 t)
Technology (21,200 t)
Unaccounted for (3,600 t)

17%

Source: Thomson Reuters GFMS (2013)
Figure 55: Above ground stocks of gold (2012)

The gold held for investment – almost 70,000 tonnes – is divided between public and private holdings.
The public holdings, which are held by central banks, amount to approximately 30,000 tonnes. Of this
the majority is held by developed countries: the US accounts for over 8,000 tonnes while the Euro
area governments hold over 10,000 tonnes58.
While this is potentially a liquid source of gold, in practice the tonnage held by governments – in
particular in the US and the EU – is relatively static. One reason for this in recent years is that major
European banks have agreed not to sell more than 400 tonnes per year from 2009 to 2014 59. The aim
here is to avoid disruption of the market by large and unexpected sales of gold by central banks. In
other words, the gold which governments hold tends not to be traded. The table below shows the
evolution of gold holdings by central banks in the top-10 countries/organisations.

58

Central banks and multinational organisations (such as the International Monetary Fund) currently hold just under one-fifth of

global above-ground stocks of gold as reserve assets (amounting to around 30,100 tonnes by the end of 2012, dispersed
across circa 110 organisations). On average, governments hold around 15% of their official reserves as gold, although the
proportion varies country-by-country. The advanced economies of Western Europe and North America typically hold over 40%
of their total external reserves in gold, largely as a legacy of the gold standard. Developing countries, by contrast, have no such
historical legacy and therefore tend to have much smaller gold reserves, typically holding around 5% or less of their total
external reserves in gold. More information can be found at:

http://www.gold.org/investment/why_and_how/why_invest/demand_and_supply/
59

http://www.gold.org/reserve-asset-management/central-bank-gold-agreements.
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Table 46: Gold held by National Treasuries (tonnes)
2009

2013

United States

8,133

8,133

Germany

3,408

3,390

IMF

3,000

2,814

Italy

2,451

2,451

France

2,453

2,435

China

1,054

1,054

Switzerland

1,040

1,040

Russia

608

996

Japan

675

765

Netherlands
Top-10

612

612

25,443

25,703

Source: World Gold Council (2013)

Privately invested gold is typically held by bullion banks on behalf of investors. This amounts to over
30,000 tonnes, ten times annual mined production. Of this 30,000, in 2013 approximately 2,500
tonnes were held in exchange traded funds. In contrast to public holdings, supply is much more liquid
and this gold is traded frequently in physical as well as financial terms.
4.6.1.3

‘New’ Annual EU and Worldwide Gold Demand

In addition to the above stocks of 175,000, approximately 4,600 tonnes of gold is added every year.
Just under half (circa 2,000 tonnes) is used in manufacturing jewellery, electronics or medical/dentistry
goods while the majority (circa 2,500 tonnes) is bought for investment purposes from central banks,
exchange traded funds and private investors in ‘bar/coin’.
(i)

Investment Gold

As noted above, while investments in gold include central bank purchases (public holdings) and
demand from ‘public’ exchange traded funds (ETFs), the main driver of demand in recent years has
been from private investments in physical bar and coin demand. This accounts for up to 1,500 tonnes
of demand annually.
Looking at the figure below which shows the evolution in gold demand since the early 2000s, it is clear
that most of the growth for investment demand in recent years has come from increasing private
investment in bar/coin. In terms of who purchased this investment gold, of the 1,210 tonnes of
investment in physical gold bars bought in 2011, 317 was purchased by European buyers, mostly in
Germany and Switzerland. East Asia accounted for 450 tonnes, India for 300 tonnes and the Middle
East for 100 tonnes.60
Another key change in the market over the last 10 years has been the shift of central banks from
sellers of gold (circa 750 tonnes) in 2003 to buyers from 2010 onwards. Finally, while ETFs were
significant buyers up to 2009, their involvement in the sector has decreased in importance in recent
years.

60

http://goldbarsworldwide.com/PDF/BI_13_GoldMarketStatistics.pdf
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Technology
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ETF and similar

1.000

Total bar/coin
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2009

2008

2007
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-1.000

2003

0

Source: World Gold Council (2013)
Figure 56: Breakdown of Gold demand

(ii)

Gold Usage in Manufacturing

Beyond investment gold, and as noted above, there is an estimated 105,000 tonnes of gold contained
in jewellery and technology. To this, new fabricated gold production adds approximately 2,000 to
2,500 tonnes every year. In terms of demand for this ‘new’ fabricated gold, in 2009, 2,417 tonnes of
fabricated gold was produced with 1,759 tonnes (73%) used in jewellery and 373 tonnes (15%) for
industrial use (including 246 tonnes in electronics components and 53 tonnes in dentistry).
Regarding market evolution over recent years, the supply of fabricated gold has been in decline from
3,300 tonnes in 2005 to 2,417 four years later. In this time, ‘fabricated’ production fell the most in
Europe (in particular in Italy) and in the Middle East while East and South Asia registered small
declines. By 2009, the majority of fabricated gold was manufactured in developing countries.
61

Table 47: Gold Fabrication

Europe
of which

Italy

N America
of which

USA

Latin America

2008

2009

444

405

322

290

236

229

187

135

246

233

201

216

223

219

211

179

176

173

75

71

66

58

534

594

538

332

Turkey

303

242

277

237

111

Saudi Arabia

125

90

100

85

54

780

705

754

669

582

851

809

868

841

766

258

270

327

342

369

39

35

39

37

42

East Asia
China

Africa
of which

2007

457

90

Indian sub-continent
of which

2006

524

678

Middle East
of which

2005

10

10

14

14

23

Australasia

10

10

11

14

15

Russia and CIS

82

89

108

103

78

61

South Africa

Figures include fabrication of gold coin which can be considered investment gold.
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2005

2006

2007

2008

2009

3300

2947

3090

2889

2417

Source: Thomson Reuters GFMS (2012)

The main driver for this decline has been the fall in worldwide gold jewellery demand, which declined
from 2,500 tonnes in 2003 to under 2,000 tonnes by 2012. Geographically, this drop in demand has
been apparent in developed countries, while demand in China and India has remained stable.
Over this time, the jewellery market has become increasingly dominated by Indian and Chinese
producers. In terms of end-use demand, both countries contain large end-customer markets, the
biggest being India’s where there are approximately 300,000 retailers. As there is an estimated one
million retail outlets worldwide, India accounts for almost 30% of all outlets. In terms of supply, much of
these retail sales are fed by local small gold jewellery manufacturing workshops, especially in India,
China and the Middle East.
Beyond jewellery, the market for industrial gold for electronics and medical/dentistry goods has
remained stable at approximately 400 tonnes or annum. The vast majority of electronic goods
originate in East Asia, most notably in China. In Europe in 2011, Germany and Switzerland imported
35 tonnes of gold for technology fabrication.

4.6.1.4

Intermediary Trade in Gold

Investors and manufacturers buy their gold from bullion banks which in turn purchase their supplies
from gold refineries.
(i)

Bullion banks

Most of the world’s gold is held by bullion banks, which are overseen by the London Bullion Market
Association (LBMA). The main purpose of this system is to ensure the quality and source of the gold.
These banks in turn either hold gold in the form of 400oz gold bars for investors or ship in the form of
1kg bars for manufacturing (OECD).
Bullion banks hold gold in either unallocated or allocated accounts. For the investor, the difference
relates to whether or not the gold is physically- and separately-held for the owner (allocated) or not
(unallocated). To establish a chain of custody in the gold supply chain, or to ascertain the source of
gold, allocated accounts are more useful. However, allocated accounts are more expensive to own
and the risk lies with the owner of the gold (therefore has impact on working capital, storage and
insurance costs), whereas unallocated accounts are cheaper and less risky.
Outside the LBMA system there are exchanges which buy and sell gold such as the Dubai Multi
Commodities Centre (DMCC) and the Shanghai Gold Exchange.
The bullion banks receive their gold in the form of 400oz and 1kg bars from gold refiners.
(ii)

Gold refining

The volume of gold refined per year is generally around 3,500 tonnes per year, the balance of
supply/demand being in the form of pure bullion which does not require refining.
The largest industry players providing refining capacity from mine supply are Great Wall Refinery
(China), Rand Refinery (South Africa), Johnson Matthey (North America), Perth Mint (Australia) and
Valcambi, Argor-Heraeus, Metalor and Pamp (Switzerland). Emirates Refinery in Dubai is a major
181

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 182|270

refiner of scrap gold from the Middle East and India. Therefore the vast majority of refined gold comes
from outside the EU.
In addition, the refiners tend – with the notable exception of Switzerland and the UAE – to be located
in regions where gold mining is prevalent. In terms of the supply chain link between refiners and
mines, where gold mines have integrated refining and mining on the same or nearby sites, the mining
source of the gold is more easily understood. However, where the refiner is separate from the mine in
location and ownership and where the refiner uses a mix of scrap and primary mined gold, the refiner
is unlikely to segregate between mine supplies and scrap sources. In these cases, it is more difficult to
physically trace the source of refined gold (OECD).
For example, while most of these large corporate refineries are reported to only accept gold ‘doré’ 62 or
recycled gold from carefully monitored corporate sources 63, for refiners in the Middle East and in other
parts of Asia which receive scrap gold from a variety of sources e.g. jewellers, pawnbrokers, scrap
dealers and recently dedicated Cash For Gold businesses, traceability is understood to be more of a
challenge.
In summary, while it is possible to segregate and hence trade the refining of gold from different mines,
from recycled gold jewellery and from other sources (which might include artisanal mining supplies), it
is understood that the margins structures in the refining industry have made this unattractive in the
past. However, the recent U.S. Conflict Minerals Trade Act may make segregation commonplace in
future (OECD).
Overall, the fact that gold supply can come from a range of different sources (new recycling, mining, or
from stocks) makes the gold supply chain, and therefor trade in gold, rather complex.

62

A doré bar is a semi-pure alloy of gold, which is often created at the site of a mine and then transported to a

refinery for further purification.
63

Gold supply to refiners normally requires signed certification from an official from the mine (validating the

source and quality of the doré), the handling/clearing agent (such as Brinks, Viamat) and, if applicable, a customs
agent, and the product is sealed in containers with individual serial numbers. Any discrepancy between the
certification from the mine and the receipt by the refinery is independently assessed, normally by LBMA
accredited supervising companies. In this way, contamination in supplies of gold from large-scale mining
organisations and artisanal organisations is mitigated. Very few of these refining organisations would accept gold
from unregistered (and therefore potentially illicit or illegal) artisanal gold producers.
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International Trade in Gold
Trade in gold ore is covered in UN trade statistics under title HS2616 (precious metal ores and concentrates)
while trade in downstream derived gold products cover a range of codes, of which one of the most important is
HS7108 (Gold including gold plated with platinum unwrought or in semi-manufactured forms, or in powder form.)
In terms of trade value, the growth in gold prices since 2000 has contributed to the very large increase in the
value of the gold trade. Over the intervening years, the value of this trade has increased eight fold, which – as
indicated above – is driven in part by increased private investment for gold bars and coins.
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Source: UNCTAD (2012)
Figure 57: Global imports and exports of gold (in $bn) between 1997 and 2011

This increase in trade has been driven by a range of factors and differs across the world’s regions. Net exporters
include North and South America, Sub-Saharan Africa developed East Asia (e.g. Japan) and Europe, while the
main net importers are Southern Asia (e.g. India), Western Asia (e.g. UAE) and South-eastern Asia (e.g.
Thailand). In terms of composition, exports from South America and Sub-Saharan Africa are typically sourced
from mining, exports from East Asia and Europe take the form of recycled gold or exported investment gold while
exports from North America are a combination of the above.
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Source: UNCTAD (2012)
Figure 58: Trade balance by regions 2011

4.6.1.5

Gold Production

As outlined above, the new gold used in manufactured goods or for investment purposes comes from
two sources: mining and recycling. In terms of worldwide supply for gold, approximately 60-65% of all
gold produced annually is produced in mines and 35-40% from recycling.
(i)

Recycling ‘production’

One of the main reasons why recycling is particularly strong in the case of gold relates to the fact that
recycling can often be more economical than mining.
For example, with regards to recycling of gold from technology products, there is an estimated 300g of
gold in every tonne of old cell phone scrap while there is only 5g/t in mined ore. Indeed, gold is one of
the major drivers of Waste Electronics and Electrical Equipment (WEEE) recycling as it provides up to
65% of the recoverable value of the waste product (Umicore, 2010). On the other hand, the main
challenge with regards to recycling of gold used in technology relates to the cost of collection of goldcontaining waste and, once found, the challenge of identifying gold components.
With regards to the other main use of fabricated gold – recycling of gold jewellery – the fact that the
majority is held in private hands and is not sold on the open market means that the supply can be
illiquid. As such, the potential supply of second hand fabricated gold from jewellery recycling appears
reliable but limited.
In terms of figures, there is a lack of detailed statistics on the recycling of, and trade in, scrap gold by
country. This makes it very difficult to determine future supply sources and volumes. However,
worldwide per annum recycling amounted to approximately 1,616 tonnes in 2012, which was slightly
down from record of 1,700 tonnes achieved in 2009 but significantly up on the 500 tonnes of scrap
supplied in 2000 (PWC/ World Gold Council, 2013). While recycling takes place worldwide, 10
countries account for half, or 864 tonnes, of scrap production.
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Table 48: Recycling production (tonnes, 2012)
USA

129

Italy

123

China

120

India

113

UAE

73

Turkey

72

United Kingdom

69

Mexico

63

Egypt

54

Indonesia

49

Total top 10

864

Total World

1,616

Source: PWC/World Gold Council (2013)

In the EU, Italy has emerged in 2011 as the world’s second-largest source of gold scrap, with the UK
following at approximately 69 tonnes.
(ii)

Gold Mining

In 2012, 2,700 tonnes of gold was produced from mines, an all-time high. This was up from 2,540
tonnes in 2000. In geographical terms production is extremely diverse with no one country accounting
for more than 14% of world mining supply. Concentration is further lowered by the large proportion
accounted for by recycled gold.
Table 49: Mining production (tonnes, 2011)
China

362

USA

234

Australia

258

Russia

200

South Africa

181

Peru

164

Canada

97

Indonesia

96

Uzbekistan

91

Mexico

84

Ghana

80

Papua New Guinea

66

Other

787

Total World

2,700

Source: USGS (2013)

In terms of mining growth however, the biggest changes in recent years have occurred in China and
South Africa with production in China increasing from 180 tonnes in 2000 to 362 tonnes in 2011 and in
South Africa decreasing from 431 to 181 tonnes. Production of gold is of differing importance for the
producing countries. While China and the USA are major producers, the importance of the industry as
a proportion of GDP is relatively low. In contrast, 14% of Peru’s GDP is provided by gold (Gold Facts,
2011).
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Despite the low number of tonnes mined each year (compared with other metals), a large proportion of
mining exploration investment is dedicated to gold. In 2010, gold is understood to have accounted for
over 50% of mining exploration budgets (Metal Economics Group, 2011).

Source: Metals Economics Group (2011)
Figure 59: Gold Mining Exploration Budgets as a percentage of annual exploration totals (2006-10)

Unlike the vast majority of commodities, in theory gold can be traced back to the geographical region
where it was mined. As ore impurities are specific to each ore body, gold is geologically traceable to a
region or area (though not necessarily to specific mines as multiple mines can operate on the same
ore body). In practice, however, such geological analysis is not commonplace. One reason for this is
that while the top 20 gold mining companies which control over 65% of worldwide production could
trace their gold, the remainder of supply comes from a large number of smaller producers and
artisanal (small) gold mining where tracing is not commonplace. Indeed, due to its nature, there are
no reliable statistics on the scale of artisanal gold mining, although the World Bank supported CASM
(Communities and Small Scale Mining) estimate global annual production at around 330 tonnes
(OECD, 2012).
Finally, despite being a major user of gold, the EU is very minor player in the mining of gold,
accounting for less than 1% of world mined production 64. The EU’s proportion of world recycling,
however, is understood to be significantly greater. While there are no published figures on recycled kg
of gold, the UK and Italy account for approximately 200 tonnes per annum, or over 10% of world scrap
production.

4.6.1.6

Production of Gold in Papua New Guinea (PNG)
th

In 2011, with over 60 tonnes of gold produced, PNG was the 12 largest supplier of mined gold in the
world (USGS, 2013). However, according to some projections production is expected to almost double
64

This could potentially change if the ‘Roşia Montană” gold mine project in Romania proceeds at some point in the future.
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to 130 tonnes by 2020, which would make it the eight largest supplier worldwide. While there are
larger producers worldwide, the gold industry is very important for PNG as it accounts for
approximately 15% of GDP and 25% of exports by value, the largest in the world (Gold Facts, 2011).
Of the over 60 tonnes produced annually, the vast majority comes from six large scale mines
(Ericsson, 2011), in some of which the government or local communities have minority or even
majority stakes. For example, for the large copper/gold mine at OK Tedi, in 2001 BHP Billiton is
understood to have placed its shares (which comprised 52 percent of total shares) in trust for the local
people in return for the protection of BHP Billiton shareholders from liabilities arising from the
operation of the mine subsequent to its exit65.
Table 50: Gold mining in PNG (2012)
Site

kg

OK Tedi

11,502

Lihir

16,699

Porgera

12,482

MMJV

4,530

Simberi

1,607

Tolukuma
Small-scale Mining

613
2,716

Source: Mineral Resources Authority of PNG (2012)

In terms of value, while the tonnage produced has not changed significantly over recent years, the
importance of the gold industry has increased in line with international gold prices. For example in
1986, exports of gold were value at $410 million while by 2006 this had increased to over $1 billion.
There are an estimated 100,000 full time and part time artisanal and small-scale miners in PNG and,
after agriculture, small-scale mining is the largest generator of rural incomes, supporting an estimated
500,000 people, including the miners and their family members. Thus, close to 10 percent of the
population derive direct or indirect cash benefits from small-scale mining (Lole, 2005).
Overall, the industry is expected to grow significantly over the coming years with several new
prospective projects coming on stream. In all, 80 companies have active exploration licences in the
country, most of which cover potential copper and gold mines (MRA PNG, 2012).
With regards to downstream processing and trade, there is very little specific information available on
trade of gold. However, from what is available, very little downstream processing occurs in PNG, the
majority is either exported in the form of ore (HS26: ores) to Japan or India or it undergoes minimal
processing for subsequent export to Australia as precious metals (HS71; precious metals). In turn
most of this is understood to comprise of Australia-bound trade – which comprised the vast majority of
metal trade – is processed in Western Australia and is re-exported to India.

65

Information
found
at:
http://www.bhpbilliton.com/home/investors/news/Pages/Articles/BHP%20Billiton%20Withdraws%20from%20Ok%20Tedi%20Co
pper%20Mine%20and%20Establishes%20Development%20Fund%20for%20Benefit%20of%20Papua%20New%20Guinea.asp
x
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Table 51: PNG Exports of Ore & Precious Metals
66

Ore Exports (HS26)

($, 2012)

Precious Metal Exports (HS71)

67

($, 2012)

Japan

$359,652,632

Australia

India

$158,357,164

Italy

$49,981,046

Rep. of Korea

$86,750,651

Germany

$5,606,853

Germany

$70,511,853

Rep. of Korea

$5,012,598

Philippines

$51,476,097

Hong Kong

$3,173,878

Other partners

$2,979,122

Other partners

$1,084

$1,438,548,611

Source: UN (2012)

Therefore, of the 60 tonnes mined in PNG each year, the vast majority goes to Australia.

4.6.1.7

Biodiversity impact of gold from Papua New Guinea

Mining is the second most important economic sector in
Papua New Guinea (WRI 2003). Although, gold mining has
always played a significant role in the country’s economy, its
importance may increase significantly over the coming
years. In terms of the biodiversity impact, while the global
land uptake by mining is far less than agriculture or forestry
(WRI 2003), mining activities which stimulate road building
and riverine tailings disposal can have significant impact on
biodiversity (CBD 2010).
Air photograph of the open-pit mine of
Ok Tedi in Papua New Guinea (Adler
et al. 2007)
Surface-wise the gold mining practices do not have the same impact on biodiversity as agriculture,
fishing or forestry activities. Nevertheless, the table below notes that open-pit and alluvial mining could
have a severe impact on biodiversity. Multiple open-pit mines are present in Papua New Guinea and
widespread small operations consisting of less capital intensive manual excavations of alluvial gold
deposits found in streams/rivers, puddles and ancient river terraces. A more detailed description per
mining practice and region can be found in Annex 5.
Although individual mines can cover relatively large areas (in particular surface mining), overall land
intake by mining is far less compared to the other described commodities. However companies may
conduct mining activities which stimulate road building and land use change. For instance, more than
one third of the country’s forests and nearly half of the country’s mangroves have already been
allocated in oil, gas, or mining concessions. On the other hand, one quarter of forests are classified as
“fragile” in Papua New Guinean government data. These fragile areas overlap with oil, gas, and mining
concessions (WRI, 2003). Additionally, open-pit mining could still remove a large proportion of
vegetation or deposit rock that is mined but which, in economic terms, is not interesting.

66

http://comtrade.un.org/db/ce/ceSnapshot.aspx?cc=71&px=H4&r=598&y=2012&rg=2

67

http://comtrade.un.org/db/ce/ceSnapshot.aspx?cc=26&px=H4&r=598&y=2012&rg=2
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Besides the direct impact on biodiversity, severe indirect impacts include riverine tailings disposal, acid
drainage, tailings spills, processing caused emissions and groundwater depletion (WRI, 2003). The
stored sediment from open-pit mining could for instance be eroded into the waterways harming fish
and other aquatic wildlife.
Besides sediment, some mining practices use chemicals which involve tailings which are often liquid
(usually at least 50% water) and are afterwards often disposed on land or in the aquatic environment,
which potentially releases many tonnes of toxic effluent into local waterways (WRI, 2003). Tailings
often contain heavy metals as well as reagent used in processing such as cyanide. Poor tailings
management results in the release of metal-loaded waste into the environment. In addition, heavy
metals may be leached as a result of acid drainage. As an example mining waste dumped in the Jaba
River in Papua New Guinea resulted in fish loss in 480 square kilometres of watershed. About 1,300
2
km of vegetation died in the Fly River watershed in Papua New Guinea and fish stocks have fallen
70-90% due to riverine waste disposal from the OK Tedi mine (WRI, 2003).
Besides tailings, heap leaching consists of crushing ore, placing it on a liner and spraying it with a
cyanide solution. However, acid drainage occurs when sulphide-bearing rock reacts with air and water
producing acid-containing metals that may drain as runoff into water bodies, killing aquatic flora and
fauna (WRI, 2003). Additionally, the use of mercury has become popular among small-scale miners
because amalgamation is known to efficiently extract fine gold particles (Bordia 2006).
Finally Papua New Guinea started its first deep sea mining project. Deep sea mining (DSM) is a
practice for which little or no knowledge exists on the possible impacts on the marine ecosystems
(WRI 2003).
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Table 52: Mining practices in Papua New Guinea and their specific biodiversity impact per region
Mining practices

Description

Biodiversity impacts

Impact per region

Sources

Open-pit

Involves the movement of mass quantities of

The sediment could be eroded into the

Multiple open-pit mines have been

WRI 2003

material, as well as processing to extract

waterways harming fish and other aquatic

reported in Papua New Guinea,

Bordia 2006

valuable metals. These processes generate

wildlife.

including: The Porgera Gold mine in

Miranda,

Disposal of tailings (containing heavy

the Enga province and Simberi

Burris

metals and cyanide) which are often

Oxide Gold Project on the eastern

2003

disposed

side of Simberi Island. Other mines

mining

(OPM)

68

overburden and tailings .

on

land

or

in

aquatic

environments.

et

al.

include Misima, Lihir and Tolukuma.

Acids containing metals that may drain as
runoff into water bodies, killing aquatic flora
and fauna.
Infrastructure realized for the transportation
causes fragmentation.
Increasing demand for water resources.
Noise disturbance and dust fumes.
Removal

of

vegetation

during

the

excavation process.
Alluvial

mining

(AM)

A practice applied by small scale miners. Two

Mercury has become popular among small

Small operations consisting of less

types of alluvial mining practices are present:

scale miners which is toxic for different

capital

small scale artisanal mining and mechanized

organisms.

excavations of alluvial gold deposits

small to medium mining.

Infrastructure realised for the transportation

found in streams/rivers, puddles and

causes fragmentation.

ancient river terraces. In total 17

Increasing demand for water resources.

recognized

intensive

alluvial

manual

goldfields

of

which 16 are located on the main
land

and

1

is

located

on

Bougainville Island.
Deep

sea

mining

Mining activities in deep sea areas

Unknown effect on biodiversity due to lack

68

The Solwara 1 project is located at

Tailings are materials left over after the process of separating the valuable fraction from the uneconomic fraction of an ore. Tailings are distinct from overburden, which is the waste rock or
materials overlying an ore or mineral body that are displaced during mining without being processed
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Biodiversity impacts

Impact per region

of knowledge.

1600 metres water depth in the
Bismarck

Sea,

Sources
New

Ireland

Province. This will be the first deepsea mining project.
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Impact of World and EU Consumption of Gold on Species in Papua New Guinea (Eora)
This section presents a summary of results from the Eora model for gold products. First, it briefly discusses the
recent evolution of embodied imports of gold products to the EU including the main sourcing countries. Second, it
summarises the threats to species in producing countries that the Eora model attributes to gold products
consumption in the EU. Third, it provides an overview of the most relevant results from Eora’s structural path
analysis.
1.

Trade flows

The table below presents the evolution of embodied imports of gold products to the EU in value terms over the
past two decades. Values are presented, in current USD, for 1990, 2000 and 2011, which is the last year for
which comparable data are available. Country-specific values are presented for the ten largest sourcing countries.
For example, according to the table, in 2000, China was the biggest source of gold related products (raw as well
as embodied) to the EU in value terms, with approximately USD 0.5bn worth of exports that year.
Table 18: Embodied imports of gold products (000 USD)
Embodied imports to EU (1990)

Embodied imports to EU (2000)

Embodied imports to EU (2011)

South Africa

277,908

China

532,426

China

USA

268,123

Peru

405,642

Peru

845,914

Peru

251,951

USA

394,873

South Africa

715,714

China

197,588

South Africa

296,694

USA

672,300

Indonesia

166,176

Canada

255,791

Australia

546,246

Canada

164,829

Chile

209,960

Guinea

277,219

Guinea

119,218

Indonesia

187,773

Chile

247,353

Brazil

114,449

Australia

148,047

Ghana

238,854

Chile

95,590

Guinea

129,475

Canada

238,655

Australia

79,753

Brazil

126,518

Indonesia

193,675

Saudi Arabia

65,186

Kazakhstan

89,224

Brazil

138,346

Mexico

46,767

Ghana

61,475

Philippines

121,365

Turkey

45,295

Mexico

60,638

Russia

95,984

Kyrgyzstan

43,748

Honduras

60,452

Argentina

91,992

34,007

Saudi Arabia
World Total

55,069

Kazakhstan
World Total

Papua
2,315,448

3,553,785

Guinea
World Total

1,421,797

New
84,139
6,724,845

* “World Total” refers here to the value of embodied imports of all producing countries to the EU, as captured by
the Eora model.
Eora modelling results suggest a steady increase in direct and embodied imports of gold products to the EU (in
value terms) since 1990. This increase has been roughly consistent over the two intervening decades with trade
accelerating somewhat over the last ten years. In terms of the largest sourcing countries, while these seem to
have remained relatively unchanged over time – with Peru, USA and South Africa consistently covered – China
has significantly increased in importance and South Africa is in decline in relative terms. These trends broadly
reflect gold mining production trends.
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Embodied threats

The table below presents the number of threatened species in gold (mining) producing countries that are
attributed by the Eora model to EU as well as global consumption of gold products (direct as well as embodied).

69

Table 19: Embodied threats attributed to trade in gold and gold-containing products
Threats driven by EU consumption **

Threats

driven

by

global

consumption**

Guinea

7.17

Guinea

14.14

Ghana

2.16

Ghana

7.49

Honduras

0.90

Peru

6.47

Peru

0.80

Papua New Guinea

5.74

Papua New Guinea

0.74

Philippines

5.66

Philippines

0.49

Indonesia

5.07

Indonesia

0.45

South Africa

2.85

Cameroon

0.42

Honduras

2.15

South Africa

0.37

USA

1.69

World Total***

16.06

World Total***

80.80

** In number of threatened species (including vulnerable, endangered and critically endangered species) as per
IUCN Red List of Threatened Species.
***“World Total” refers here to the number of species threatened around the world that are attributed by the Eora
model to consumption of gold and gold-related products in the EU.
As shown in the table, the largest number of threatened species attributable to gold consumption in the EU
corresponds to Guinea and Ghana. While Ghana is a large gold mining country, Guinea – a significant source of
aluminum – is not amongst the top 20 gold-producing countries. This would suggest that the Eora results may be
too aggregated to fully explain the specific impact of gold consumption, or that the Eora model cannot adequately
distinguish gold from broader nonferrous metals or mining sectors. On a global scale, the total number of
threatened species linked to trade in gold and related products is just under 6 times that of threats attributed to
EU embodied imports; i.e. 80.
3.

Structural path analysis

The supply chain analysis presented so far in this case study refers to direct trade of gold products. It therefore
needs to be supplemented with supply chain information which also includes indirect, or embodied, imports. The
Eora model uses a high resolution global trade input-output table to trace commodities from the country of
production, often through several intermediate trade and transformation steps, to the country of final consumption.
The table below shows a sample of results from Eora’s structural path analysis including the top 20 paths (i.e.
chosen in decreasing number of attributed “gold-related” threats) for gold- or gold-containing products imports to
70

the EU.

69
70

Decimals result from the model’s structural features; i.e. 3.05 should read as “approximately three species”.
Structural path analysis data correspond to the most recent available (2011).
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Table 20: Final demand for embodied imports of gold and related products, by Member State and sector
Country

of

Demand

Final

No. of instances

Sector

among top 20

No. of instances among top
20 paths

paths
Ireland

7

Machinery

4

Spain

6

Vehicles

3

France

3

Utilities

3

Finland

2

Energy

2

Poland

1

Other manufacturing

2

Italy

1

Mining

2

Metals

2

Metallic Goods

1

Construction

1

The structural path analysis conducted by means of the Eora model suggests that, in the EU, gold-related imports
are spread across a range of sectors and countries. With a preponderance of smaller countries in the top 20 (e.g.
Ireland, Finland) and the absence of large countries (e.g. Germany, UK), it would appear that the top-20 paths do
not provide a representative sample of the largest intermediary users in the EU (probably due to the many varied
uses of gold and the high level of aggregation in national accounting data). Likewise, with a range of industries in
the top 20 – a list which does not include the jewellery sector – it appears that the number of sectors affected is
considerable.

4.6.2

Key Factors affecting Trade in Gold-based Products

In order to identify possible areas for policy intervention in the gold supply chain, it is necessary to
have a full understanding of the characteristics of the drivers of gold trade.
4.6.2.1

Characteristics of Gold Consumption, Trade and Production

The main idiosyncratic characteristic of gold is its value in both use and exchange. Like other precious
metals such as platinum, gold is a very high value commodity which is of a high homogenous quality,
is easily stored and transported, and is easily recyclable but difficult to substitute. While gold – like
other metals – is not renewable, there are significant stocks of gold in existence.
Idiosyncratic Product Characteristics
Factor

Description

Summary

Quality/

As gold is considered a ‘precious metal’, great attention is given to

As gold is high in value

Homogeneity

purity. Most major gold mines process their gold-bearing ore on

and is of a standard

site to produce ‘doré’ bars of up to 92% purity. Mines send doré

quality,

bars to refineries around the world, where the remaining impurities

traded.

it

is

easily

are removed to create gold of 99.5% purity or greater. Therefore
trading is relatively standardised. In terms of gold from small scale
mines or illicit sources, while large traders often do not accept
such products, the value of gold (and its recyclability) means that
such activities are difficult to prevent.
Storability
Transportability

&

Despite its weight, gold is easy to store and transport given its

Storage and transport

nature and its value.

are
compared
194
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Idiosyncratic Product Characteristics
Factor

Description

Summary

Recyclability

Gold is infinitely recyclable and is easily recycled.

Substitutability

Gold can be substituted by platinum group metals in the areas of

Given its cost, gold is

investment and in medicine. Gold itself can substitute for silver and

substituted by cheaper

copper as a conductor for use in electronics. However, gold has

metals where feasible.

commodity value.
Recyclability

and

recycling are high.

significant advantages over other metals in the areas of resistance
to corrosion and bacteria.
Renewability

No. However, almost all of the gold that has ever been mined is

Non-renewable

still in existence in some form of another. As such, once mined,
gold stays within the material cycle.

Beyond idiosyncratic factors, demand for gold-based products remains high. However, there has been
a shift in demand at both the consumer and investor level. For consumers, jewellery demand has
declined in developed countries while it has remained stable in Asia. For investors, demand has
increased in developed and developing countries alike. Overall Europe’s demand for gold has been
held up by increased demand from private investors in Germany and Switzerland.
Demand factors
Factor
Habits

&

demographics

Description

Summary

In the area of jewellery, gold demand in the EU has been in decline

Gold

for several years. However, worldwide demand has held up, despite

primarily

significant price increases. On the investor side, private demand for

jewellery

gold has increased substantially, especially in Europe. Both the

investment demand

demand

is

driven

by
and

above developments appear to be driven by the current recession,
with lower jewellery demand in the likes of Italy and UK being
cancelled out by increased investor demand in Germany.
Economic cycle

As inferred above, this depends on the end subsector. While gold is

While

countercyclical

jewellery

is

pro-

cyclical,

demand

for

when

investment

in

gold

increases

during

recessions, it is cyclical in the area of jewellery and technology.

demand

investment

gold

for

is

counter-cyclical

In terms of supply, as production is divided between recycling and mining, the number of supplying
countries is very large. While mining production is very capital intense and slow to come to fruition,
scrap is less so and supply is therefore more elastic. Technology does not appear to be an important
factor affecting suppy. Concerning integration of actors within the sector, there is a clear difference
between the large scale mining companies with 20 companies accounting for 65% and a large number
of smaller or artisanal producers accounting for the rest. The recycling sector – which is more diverse
and situated away from the main areas – is less concentrated. That said, there are a limited number of
large scale refiners of primary and scrap gold worldwide.
Supply factors
Factor

Description

Summary

Capital intensity

Large scale mining of any metal – including gold – is extremely

While mining is highly

capital intensive. Long lead times for opening and expanding mines

capital

means that mining supplies are relatively inelastic or unresponsive

recycling is less so.

to price changes. However, gold can also be mined in small-scale,
surface artisanal mines where investments are less important.
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Supply factors
Factor

Description

Summary

Likewise, recycling of gold is not capital-intensive compared to
other less recyclable metals. This is reflected in the high supply
responsiveness of recycling of gold to price changes compared to
gold mining.
Technological

Advances made in the recycling sector have led to greater levels of

Gold

mining

and

advances

recycled gold. However, it is unclear whether this is due to

recycling

have

been

production advances or due to other factors. Also, given that

taking

place

for

demand is growing, it is doubtful whether recycled gold can account

centuries.

for an increasing proportion of overall demand.

gold mining operations
have

However,

increased

in

scale and investment
while

recycling

has

improved significantly,
especially from waste
electronic goods.
Horizontal

and

Arguably, given the amount of gold already in existence, the trade

The sector is overseen

vertical

in gold is more important than mining activities. In addition, as an

by

integration

investment product, trading in gold is extensive. For instance, of all

dominated by a limited

bilateral trade flows of metals and minerals in 2010, gold trade

number of mining and

between Switzerland and India at $14.6 bn was the third most

metal companies. That

valuable trade flow in the sector after iron ore trade between

said,

Australia and China ($30 bn) and after copper trade between Chile

illegal

and China ($14.9 bn). Much of this trade involves trading between

significant.

LBMA

and

is

artisanal

and

trade

is

intermediaries and does not take place within firms.
Industry

There are a large number of companies and individuals involved in

While there a large

concentration

the mining, recycling and trading of gold. Therefore the sector is

number

not concentrated. However, individual governments – such as the

retailers and recyclers,

US – hold significant quantities. At an industrial level, around ⅔ of

the sector is relatively

gold supply originates from corporate industrial mining activity, and

concentrated

nearly ½ from just 15 companies. However, activity amongst the

processing and mining

other 1/3 is highly dispersed. Retail sales of gold are dispersed

segments of the value

amongst approximately 1 million outlets. Finally, recycling of gold

chain.

of

gold

at

the

involves a very large number of players.
Geographic

Low; as above, no country accounts for more than 14% of total

Mining and recycling

concentration

annual mining production. Likewise, recycling is not concentrated in

takes place worldwide.

any particular country. On the other hand, metal processing is

Processing

conducted in a limited number of countries. In addition, the

concentrated in a small

ownership of the major mining companies involved is concentrated

number of countries.

is

more

in Canada, Australia, the UK and South Africa.

Last but not least, with regards to other factors, gold is almost unique in its importance for the financial
markets and sector. With regards to subsidies and other forms of government intervention, while the
sector is based on industry self-regulation, governments play a strong role in two main ways. Firstly,
governments – through their central banks – are major purchasers and holders of gold. Secondly,
government recycling policies – especially in the EU – have played a role in increasing supply from
recycling sources.
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Other (exogenous) market factors
Factor

Description

Summary

Markets

Gold is one of the most important financially-traded commodities.

Market actors play a

However, unlike other commodities, market actors (private and

major role in the gold

governments) also invest in physical gold.

supply chain.

While gold mining is not subsidised, supply from recycling sources

Indirectly

is indirectly aided by regulations and funding put in place to

through

promote recycling.

regulations.

General

As governments are major investors in gold, they play a major role

As above

government

in the market. Likewise government policies on recycling increases

interventions

supply.

Subsidies

4.6.2.2

subsidised
recycling

Possible areas for policy intervention

Like other precious or noble metals, but unlike other commodities, gold has value in exchange as well
as in use. Gold has been traded for both manufacturing and financial purposes for centuries. This is
facilitated by the fact that it is of standard quality, is easily transported and stored. In addition, unlike
other commodities, the market for recycled gold is mature. Likewise, the search for substitutes is as
old as the gold trade itself, with the exception of gold use in electronics and other industrial processes.
However, even here the number of substitutes is limited. Moreover, even if substitution was possible,
the fact that electronics and industrial use accounts for only 10% of annual demand means that there
appears to be limited scope for intervention here.
With regards to demand, within the EU, while jewellery sales have decreased in years, sales of gold
for investment purposes has increased in almost equal measure. This means that the EU is still a
major importer of gold, the majority of which is for investment. This demand is highly counter-cyclical
with demand growing as economic growth has declined. If the EU economy recovers, the demand for
gold may decline. Outside the EU, the main driver of demand for gold is for jewellery in India where
gold jewellery is driven by cultural factors. In terms of possible intervention, therefore, one way of
decreasing the possible impact of gold mining on biodiversity would be to discourage usage of gold for
investment purposes. While policy intervention in this area may be beyond the scope of EU
competences, it remains a fact that private investment in gold is a major driver behind investment in
gold mining.
On the supply side, although gold like other metals is traceable, once gold is smelted it is very difficult
to identify the source of the metal, whether this be from a new mine or from existing stocks. Therefore,
intervention may be more feasible early in the supply chain, from the mine to the smelter. Despite this,
considerable efforts have been made within the OECD and especially in the USA to trace the flows of
gold from mines in conflict areas such as in the Democratic Republic of the Congo down the value
chain to jewellery and electronics manufacturers.
Concerning the actors involved, while there are a limited number of large gold mining and smelting
companies worldwide, there are substantially more artisanal miners and recycling operators. In terms
of what this may mean for policy intervention, while corporate social responsibility measures focused
on large mining and metal firms may be feasible, tracing gold from recyclers and artisanal sources
may prove challenging. In addition, as noted above, technological change has been limited in the
industry, in both mining and recycling. Therefore it is unclear how much scope there is for innovation in
these areas in the future.
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Finally, as regards other important factors, the involvement of governments in the gold market as
buyers and sellers means that government intervention could, in theory, play a significant part in the
market. However, within the IMF (including EU Member States), the amount of treasury gold bought
and sold on an annual basis is relatively limited. Likewise the involvement of large financial investors
in ‘public’ ETFs is relatively limited. Therefore, and as mentioned above, the main financial actors
affecting gold supply and demand appear to be private buyers of bar and coin.

4.7

Summary: Possible Policy ‘Intervention Points’ by Commodity

Given the diversity of the commodities’ supply chains, any policy intervention(s) will need to be tailored
to the characteristics of the individual commodity, namely how it is consumed, traded and produced.
The table below compares and contrasts the various commodities with regard to the part of the supply
chain where intervention may be most feasible.
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Table 53: Comparison of possible policy intervention points across the commodities

Cotton

Idiosyncratic

Demand

factors

factors

Although cotton is, in theory,
recyclable, the vast majority of
cotton products are sourced
from
primary
production.
Therefore
intervention
to
encourage reuse or recycling
may be warranted.

It appears that consumers consider
cotton a superior product to manmade alternatives. However, the fact
that
cotton
may
be
more
environmentally-friendly than such
alternatives means that there may be
little choice for consumers here
between products.

Although
man-made
cotton
substitutes
(polyester)
are
available, they may be more
environmentally damaging than
renewable cotton.

Gold

While organic/fair trade cotton
provides an alternative in theory, its
low market share limits its availability
for consumers.

At production level, GMO cotton
seems to have significantly
reduced use of water and
chemicals.

A final demand side issue concerns
the relative low price of clothing
compared to income. As such any
demand side intervention in terms of
taxes etc. may not have much effect.

As gold recycling is a mature
industry, and given the fact that
there are few substitutes
available, new demand may
have to be met by new mines or
through use of existing stocks.
With regards to the latter, there
may be considerable scope for
existing stocks to meet demand

Much of today’s gold consumption is
driven by investors which see it as a
currency rather than as a commodity
to be used. While it is difficult to
envisage how the EU can reduce
such demand, a fall in investor
demand would significantly decrease
gold demand.
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Supply

Other

There are several million producers
of cotton lint. Therefore intervention
at the production stage (e.g.
certification etc.) may not be
feasible.

Government
subsidies
and
stockpiling are major drivers of
cotton
lint
production.
Any
reduction in subsidies would lead
to a fall in production. However,
as the EU does not play a
significant role here, it may not
have much room for manoeuvre.

However, given the size and
purchasing power of downstream
textile and clothing companies, it
may be feasible to intervene (e.g.
through
company-related
instruments) further downstream at
the clothing and textile wholesale
and retail levels..

Although gold, like other metals, is
traceable, once gold is smelted it is
very difficult to identify the source of
the metal, whether this be from a
new mine or from existing stocks.
Therefore, intervention may be
more feasible early in the supply
chain, from the mine to the smelter.
In
contrast,
downstream

Unlike
other
commodities,
governments (through the central
banks) are major participants in
the market. However, EU central
banks’ purchases of gold in recent
years have been relatively
insignificant.
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Idiosyncratic

Demand

factors

factors

Supply

for many years to come.
Therefore
there
may
be
intervention
scope
for
encouraging release of such
stocks.
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Other

intervention may not be feasible.

Soy

As a feedstock for animal feed
and for energy, soy can be, in
theory, substitutable. Its main
advantage relates to costs of
production. In terms of possible
intervention, the availability of
substitutes, and the lack of a
complex supply chain should
facilitate intervention in the EU
and at source.

It appears that the demand for soy
will grow in line with demand for meat
and biofuels. As soy and soy
products tend to be used as
production inputs in the EU (i.e
typically not sold directly to final
consumers), any intervention would
have to take place at wholesale level.

The supply chain for soy is
relatively simple in that it is for the
most part sourced from two South
American countries, Brazil and
Argentina (along with growing
producers such as Paraguay). This
would
suggest
that
policy
intervention could be applied at
source, at farms or at the level of
initial processing in these countries.

Soy is subsidised by governments
in a number of ways, through
energy targets at destination in
the EU (and in the US) and at
source in Brazil and Argentina.
The removal or reform of these
policy interventions would be one
way to reduce environmental
impacts.
However, with the
exception of EU energy targets,
such actions are beyond EU
competence.

Beef

Unlike other commodities, beef
is not homogenous as quality is
one of the main purchasing
criteria, at least within the EU.
This factor impacts on trade
(e.g. EU restrictions to import
from Brazil seem to have
resulted in trade deflection
phenomena). Policy instruments
need to carefully consider this
trend toward de-commoditisation
of beef products.

On the one hand, worldwide demand
for beef is growing with income
levels. On the other, EU demand
remains strong despite current
economic challenges.
Given that
final consumers appear to be
increasingly sensitive to the quality
and production processes of the
meat they purchase (unlike soy, with
which the European consumer
seldom
enters
into
contact),
consumer awareness may be a

As with soy, most of the EU’s
imports of beef products come from
South America, in particular from
Brazil. Therefore, tracking beef to
source should in theory be
relatively simple. The introduction
of EU food safety checks with
regards to beef is believed to have
led to a decrease in exports to the
EU. This would suggest that
farmers/processors have problems
meeting such safety requirements,

As
with
other
agricultural
commodities, beef production is
heavily subsidised. However, in
contrast to soy and cotton, the EU
plays a major part in subsidising
production in the EU. The
environmental implications of
such subsidies need to be
periodically addressed. However,
this concerns domestic production
and hence falls beyond the scope
of the present study.
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Idiosyncratic
factors

Demand

Supply

Despite being ‘renewable’, and
despite
the
growth
in
aquaculture, in reality fish stocks
are
finite
given
current
harvesting
techniques
and
dependence on catches which
are driven by fishing quotas
rather than any ownership
criteria.
A
theoretical
intervention possibility here may
be to change how fishing rights
are allocated.

Other

factors

venue worth exploring in the context
of demand-oriented policies to
address biodiversity impacts.

Fish
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which would lead to lower incomes
for farmers at source or to a
diversion of the trade elsewhere.
While intervention may be effective,
it may lead to side effects.

Demand for and supply of fish products continues to grow worldwide,
especially internationally traded frozen or prepared products. This is in spite
of depleted resources. The complexity of the fish value chain makes
traceability challenging; the origin of the fish is not generally labelled and
origin is linked to the nationality of the fishing fleet and not to where it is
sourced. Efforts to improve certification schemes including better
traceability of biodiversity impacts would appear warranted.
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Environmentally harmful subsidies
that,
among
other
factors,
encourage overfishing, have been
a major driver for biodiversity loss.
Trade negotiations could promote
the removal of such subsidies.
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5

Analysis of policy instruments and their effectiveness

5.1

Background and methodology

The aim of this chapter is to identify and assess a set of policy instruments which can contribute to limiting
biodiversity loss related to import of commodities into the EU.
Given the large scope of this task and the very limited amount of work done in this area, the approach
taken is very much exploratory and has a qualitative nature. In other words the purpose of this
assessment is to provide a preliminary high-level and non-exhaustive assessment which nonetheless
covers a large number of EU policy instruments across a number of policy areas. In this light, the
assessment presented below, which builds on the above sections, is for the most part based on a review
of the literature and on expert interviews.
The assessment below comprises three steps. The first step consists of identifying the policy instruments
which could be used. Given the very low number of policy instruments which are specifically targeted at
commodity trade and biodiversity71, the focus is on identifying a number of potentially ‘transferable’ EU
environmental, trade/commercial and development policy instruments which could possibly be used to
reduce the impact of the commodity trade, consumption and production patterns on biodiversity. An initial
scoping exercise has served to group the instruments contained in the inventory into a number of different
categories depending on the policy area in which they apply (e.g. sustainable consumption and
production) and according to their underlying mechanisms (e.g. legislation, voluntary initiative).
The second step in the analysis is to map the abovementioned instrument categories with the relevant
supply chain analysis done for the five selected commodities in Chapter 4, namely with how the
instrument may apply taking into consideration the various commodity-specific idiosyncratic, supply,
demand and ‘other’ factors described in the case studies.
The third and final step is to assess the potential suitability and effectiveness of each instrumentcommodity combination using a set of evaluation criteria. This will provide, for each commodity, an initial
overview of the most promising options in terms of the instrument’s expected ability to address negative
impacts on biodiversity, ease of implementation and the extent of expected administrative burden. It must
be noted here that as the purpose of this analysis is to formulate tentative conclusions as to the potential
suitability of each instrument-commodity combination, the analysis should not be seen as exhaustive.
This part of the analysis also outlines findings regarding the mix of instruments that appears to be to most
suitable for each of the selected commodities. The diagram below presents the methodological approach
adopted for this task.

71 These include No Net Loss and FLEGT, a voluntary partnership agreement counteracting illegal logging of rainforests. Also
some measures in the fish sector focusing on sustainability of fish stocks are conceptually close to biodiversity considerations. Other
measures typically focus on combined environmental and/or ethical issues.
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Figure 60: Methodology for selection and assessment of the policy instruments in Chapter 5

In line with the figure above, the remainder of this section is organised as follows. Section 1.2 provides an
overview of the inventory of instruments and briefly discusses the methodology applied to select and
group these instruments for further evaluation. The selected instruments are listed at the end of this
section. Section 1.3 then links the main findings from Chapter 4 with the selected policy instruments on a
commodity basis. The suitability or effectiveness of the instruments to each commodity is then assessed
in section 1.4.
Two annexes complement the analysis. Annex 2 provides description of a broad range of policy
instruments which are currently in use in related areas or which could potentially be used to tackle
biodiversity loss due to EU imports. Annex 1 provides an inventory of all the identified instruments and
their applications in a matrix form.

5.2

Inventory of policy instruments

This section firstly presents the main types of policy instruments and policy areas used to categorise the
instruments under consideration, while highlighting relevant examples. This section then presents the
instruments retained for further assessment.
5.2.1

Types of policy instruments

The inventory of policy instruments distinguishes the following three main types of instruments, according
to their rationale and underlying mechanism:
1.

Regulatory instruments: These include obligatory standards and regulations such as restrictions on
production and/or trade. These are typically applied at the national level but can also be used at the
EU level, provided that the Union has relevant legal competence.
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Economic instruments: These include market-based instruments such as taxes and import tariffs
(with impact on prices and demand). Subsidies also belong to the category of economic
instruments. Thus, both support for R&D and innovation and development assistance programmes
(grants) have been classified as economic instruments. Market-based instruments are typically
applied at the country level; some, such as subsidies and grants for R&D and within development
assistance programmes can be applied at the EU level.
Voluntary measures: These cover a broad range of non-compulsory measures related to Corporate
Social Responsibility (CSR) initiatives including voluntary non-financial reporting, “biodiversity
offsets”, certification and labelling.

It must be noted that the above categories have been defined for the sake of simplicity, and that a
number of borderline cases exist. Certification and labelling, for example, can constitute regulatory policy
instruments or voluntary measures (or a combination) depending on whether they are made mandatory or
not. Similarly, Green Public Procurement (GPP) can be thought of as a set of voluntary measures (the
current EU GPP policy is voluntary, i.e. Member States can determine the extent to which they implement
it); however GPP could potentially be made mandatory in the future or become a de facto regulatory
measure in cases where public sector demand accounts for a substantial share of total demand.

5.2.2

EU policy areas examined

The instrument categories above typically relate to one or more of the following three broad EU policy
areas:
1.

2.

3.

5.2.3

Sustainable Consumption & Production (SCP) and Resource Efficiency: Economic instruments
such as taxes and subsidies are often used in the implementation of policies in this broad ‘resource
efficiency’ policy area. Green Public Procurement (GPP) and Corporate Social Responsibility
(CSR) initiatives such as No Net Loss and Non-financial reporting are also examples of instruments
used here. Finally, policies aimed at waste minimisation – such as reuse and recycling – should be
included as they can in turn have an indirect effect on biodiversity by lowering demand for primary
raw materials.
International trade/commercial policy: Tariff- and non-tariff restrictions to trade are typical
instruments of trade or related commercial policy. Certain types of bilateral agreements can also be
inserted in this category.72 Although many measures in this category are ultimately driven by
foreign, security, economic and health & safety policy goals, it is possible that they can also be
used for the achievement of biodiversity-related policy goals.
Development and external assistance: This category may include development assistance
programmes, international conventions/agreements and accompanying financial instruments.
Climate change-related policies related to development can also be included here.

Inventory of instruments, by type and policy area

Table 54 below provides a range of potentially relevant policy instruments which have been identified,
organised according to their type and the relevant policy area. It should be stressed that this inventory is
not comprehensive but focuses instead on instruments which can be applied in the context of the
72

Examples for relevant bilateral agreements are the Voluntary Partnership Agreement (VPA) in the context of FLEGT, focusing on
limiting trade of illegal timber.
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selected commodities to address biodiversity impacts. The table below also includes relevant examples of
instruments having been applied in the context of environmental policies (for more information about
these instruments, see both Annexes).
The EU’s competence for the use of different instruments is partly defined by the objective of a measure.
For example, the conditions for the application of an instrument may differ depending on whether the
underlying objective is environmental, social etc. Also there may be overlaps between different treaty
articles, for example between agricultural headings and environment. As such, policies relating to
commodities and subsidies may fall under agriculture even if they have environmental effects.
Table 54: Inventory of the identified policy measures according to policy area and type
Instruments/type

Regulatory

Economic

Voluntary

SCP & Resource Efficiency

√

Waste minimisation policies
Resource taxes

√

Product taxes

√

Marketable permits

√

Subsidies for producers

√

Support for R&D

√
√

Certification and labelling
Green Public Procurement (GPP)

√

√

Biodiversity offsets

√

√

Non-financial reporting

√

√

Trade and commercial policy
√

Non-tariff trade restrictions
Sustainability
negotiations

Impact

Assessments

of

trade

√
√

Differentiation of import tariffs
√

Bilateral Partnership Agreements

√

Development and external assistance
√

Conditional development assistance

√

Support for international initiatives

Several of the instruments can be seen to belong to more than one type of policy instruments. For
example, in the EU, Green Public Procurement is currently a voluntary instrument; however, over time it
might be transformed into a regulatory instrument. Biodiversity offsets can be both voluntary (viewed as
an element of CSR policy) and regulatory (so far in national legislation of some countries) at the same
time. While non-financial reporting may also be a form of a CSR policy, certain rules are now in place;
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making it obligatory for large companies on the EU level to report certain non-financial information.
Finally, bilateral agreements are voluntary for the countries at the moment of entering the agreement but
their provisions often become regulatory.

5.2.4

Methodology for selection of the instruments to be further assessed

Selection of the policy instruments which undergo thorough effectiveness assessments will be carried out
in two steps. First of all, in section 5.2.5, those instruments which have a low potential of being applied
(across all commodities selected) are eliminated from the set of instruments to be assessed. Thus we are
excluding from further analysis (a) instruments where there is a lack of any considerable competence at
the EU level and (b) instruments which are highly unlikely to be applied in the near future because of lack
of experience and insufficiently developed methodology for their effective design. In the second step –
outlined in section 5.2.6 – the remaining instruments are grouped based on their underlying mechanisms
to form a set of policy instruments for further evaluation.

5.2.5

Instruments removed from the inventory list

The following instruments from the broad inventory list are removed from further investigation:
 Resource/product taxes: While such taxes may constitute an effective instrument for lowering
environmental pressures including biodiversity impacts (see Annex 2), outside of the area of energy
the EU has very limited competence over taxes applied at the level of resource production/extraction.
Harmonising product taxes based on biodiversity considerations within the EU could be feasible under
Article 192(2) of the Treaty on the Functioning of the EU. However, such environmental measures of a
primarily fiscal nature must be adopted in accordance with a special legislative procedure, meaning
the Council must act unanimously. It would be very difficult to find an agreement from 28 Member
States to introduce an EU tax on resources/goods based on their biodiversity footprint. Finally the
design of such biodiversity impact-based taxes would be complex, in particular with regards to
commodities which are for the most part imported from a diverse range of countries.
 Marketable permits: While this type of instrument is in use for carbon and other pollutants and in some
places for fishing rights, it has not been used for biodiversity impacts. Although marketable permits
have many advantages, e.g. they would allow setting a cap on biodiversity damage (provided that a
reliable biodiversity damage indicator could be devised and agreed upon), designing a system of
allowances covering imports of commodities and related biodiversity damage would not appear to be
practically feasible at this time.
 Subsidies for use of biodiversity-friendly technologies/methods: This instrument is removed from
further investigation due to lack of EU competence over state regulations regarding taxes and
subsidies (including tax exemptions, which can also be viewed as kind of a subsidy). That said, EU
funding for R&D and innovation (often in the form of grants) is an example of a type of ‘subsidy’ which
is maintained for further investigation. Another exception is external development assistance in the
form of grants and capacity building programmes.
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The potential policy instruments chosen for further evaluation

The remaining policy instruments have been grouped into sets of ‘instruments’ according to their
underlying mechanisms. The resulting groups are presented below, according to the main policy area for
each group of instruments:
1.

SCP & Resource Efficiency
(i)

Waste minimisation policies

(ii) Support for R&D
(iii) Certification and labelling*
(iv) Green Public Procurement
(v) Biodiversity offsets
(vi) Non-financial reporting
2.

Trade & commercial policy
(vii) Non-tariff trade restrictions*
(viii) Sustainability Impact Assessments of trade negotiations
(ix) Differentiation of trade tariffs
(x) Bilateral agreements

3.

Development & external assistance
(xi) Conditional development assistance*
(xii) Support for international initiatives*

Note: For the sake of simplicity and comparability, in the case of instruments marked with an asterisk (*),
separate but related measures/policies have been amalgamated. These include:


‘Non-tariff (quantitative or regulatory) trade restrictions’: Trade restrictions based on product or
production standards and on country-of-origin rules (food and non-food) are aggregated in one
category. Since it is susceptible to legal challenges under international trade law, such instruments
should only be considered as a last-resort option.73



‘Certification and labelling’: This category includes multi-stakeholder agreements;

73

Quantitative restrictions to trade and other trade-restrictive non-tariff measures are in principle prohibited under WTO rules.
Exceptions are however foreseen under Articles XX (b) and (g) of the GATT, provided that quantitative restrictions “are not applied
in a manner which would constitute a means of arbitrary or unjustifiable discrimination between countries where the same conditions
prevail, or a disguised restriction on international trade”. Article XX (b) refers to measures relating to the conservation of exhaustible
natural resources. “Exhaustible natural resources” has been interpreted by WTO jurisprudence as including living species which
may be susceptible of depletion. However, it has also repeatedly been stressed that countries have to establish that the restrictive
measures are reasonably related to the ends (i.e. the conservation of exhaustible natural resources) and these measures must be
applied “in conjunction with restrictions on domestic production or consumption”(Article XX (g)). Information retrieved January 2014
from the WTO website on Trade and Environment: http://www.wto.org/english/tratop_e/envir_e/envir_e.htm.
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‘Conditional development assistance’: This includes any situation where a biodiversity-related
assessment is or could be used as a criterion for granting development assistance/project financing.



‘Support for international initiatives’: includes EU support for international mechanisms such as the
Global Environment Facility and REDD/REDD+ etc.

Regarding the grouping of certification and labelling with multi-stakeholder agreements, it should be noted
that the latter often take the form of ‘branch associations’ where one of the main goals is to establish
common voluntary standards of good practice for production and trade of a given commodity and where
such good practices can often relate to environmental considerations including biodiversity protection. As
compliance with these standards is typically ensured through certification and labelling, multi-stakeholder
agreements are not evaluated separately in our report.
As regards ‘support for international initiatives’, international initiatives that could be included here are (by
definition) not within the sole control of the EU, and their effectiveness depends on the status and
strength of each and every initiative. Also, due to the diversity of the international initiatives the EU
engages in, it is not possible to draw general conclusions regarding the suitability and/or effectiveness of
this instrument. Therefore, these are not considered as part of the analysis below.
Finally, specific policies are often designed in ways which combine several individual instruments. For
example, to combat illegal logging in third countries, the follow-up to the EU’s FLEGT Action Plan
approved in 2005 saw the introduction of (i) the Timber Regulation of 2010 (Regulation (EU) No
995/2010) which is binding legislation set by the EU ensuring that no illegal timber of timber based
products can be sold in the EU, and (ii) complementary bilateral agreements, or Voluntary Partnership
Agreements (VPAs) which are treaties with timber-producing countries that export timber and timber
products to the EU. A number of these agreements are in place with developing countries. Under the
Timber Regulation operators are expected to exercise ‘due diligence’ regarding the source and trade of
timber products they put on the market in Europe i.e. ensure that the timber is legally harvested in
accordance with the applicable legislation in the country of harvest (Article 2 (f)); VPAs are one way in
which such due diligence can be facilitated. This system is also implemented with the help of support of
certain independent monitoring arrangements.
Another example of a policy encompassing several instruments at the same time is the draft Regulation
th
on Conflict Minerals proposed by the European Commission on 5 March 201474. In contrast with the
Timber Regulation, this Regulation would only apply to imports of raw materials by EU based smelters or
refiners; it would not apply to imports of intermediate goods containing refined metals which are also
covered under similar US legislation on conflict minerals.
The Timber Regulation is limited to coverage of trade which the source country deems illegal, which
effectively makes it an instrument requiring cooperation between the EU and the source country. It is
understood that this is not necessarily the case for the proposed conflict minerals Regulation and other
security-policy based rules, such as the multi-lateral Kimberley process covering trade in rough diamonds.
For this reason, the remainder of the report covers Timber Regulation related partnership agreements

74

European Commission, Proposal for a Regulation setting up a Union system for supply chain due diligence self-certification of
responsible importers of tin, tantalum and tungsten, their ores, and gold originating in conflict-affected and high-risk areas,
COM(2014) 111 final, at: http://trade.ec.europa.eu/doclib/docs/2014/march/tradoc_152227.pdf,
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under the heading ‘Bilateral agreements’, while more unilateral decisions are treated under the heading
‘Trade restrictions’.
An extensive description of all the pre-selected instruments including their applications is given in Annex
2 while Annex 1 provides a summary of all the identified measures (also the ones which were excluded in
the first stage of the selection) in a tabular form.

5.3

Relationship between policy instruments, selected commodities
and supply chains

This section first shows how different instruments relate to the various segments of the supply chain.
Those instruments are then matched with commodity-specific supply chains. This is based on the findings
from Chapter 4.
5.3.1

Links between policy instruments and different segments of the supply chain

Different policy instruments can be aimed at different stakeholders who are present at each of the supply
chain stages. Figure 61 shows typical intervention areas for various policy instruments along the supply
chain.

Supply
chain
Consumer
(EU)
Retailer
(EU)

Drivers of biodiversity impact

Possible policy instruments

• Demand for commodities/products
• Consumption
• Disposal

Product taxes, GPP
Labelling, Waste minimisation

• Demand for commodities/products

Non-financial reporting, GPP, Labelling

Processing • Demand for commodities/semi-products
industry
(EU)

Trade
processor

• Demand for commodities/semi-products
• Legality
• Transport

Producers
(non-EU)

• Technology of
extraction/farming/manufacturing
• Sustainability considerations, ownership
• Legality

• Environmental/biodiversity policy,
regulations
Country of
production • Stewardship over global biodiversity
resources

Non-financial reporting,
Bilateral partnership agreements
Certification and labelling
Differentiation of import tariffs
Bilateral agreements,
Non-tariff trade restrictions,
Certification and labelling
Biodiversity offsets, Non-financial reporting,
Bilateral agreements,
Support for R&D, Certification and labelling

Conditional assistance programmes,
Biodiversity offsets, Bilateral agreements
SIA of trade deals, support for R&D,
Certification and labelling

Figure 61: Typical supply chain and policy instruments relevant for each stage

75

75 In the diagram, “Country of production” relates to instances where instruments can be aimed at producing country governments
rather than directly at the producers or exporters.
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In the figure above, the main drivers of biodiversity impacts are listed according to each segment of the
value chain from customer demand in the EU to production in the country of origin.
Demand for commodities, either in their raw form or embodied in other goods, is the ultimate driving factor
of biodiversity loss due to imports at all stages; demand side measures play a major role in the first four
stages outlined above, that is, from the final consumer to trade processor.


For example, at the level of the retailer and the final consumer, demand-side instruments such as
GPP, waste minimisation and certification and labelling are a possibility.



At the stage of the EU processing industry, typical policy instruments include non-financial reporting,
as well as certification and labelling. In addition, some rules resulting from industry-level bilateral
agreements may apply at this stage.



Policy instruments for possible application at the importer level include tariffs and non-tariff
restrictions. Bilateral agreements may impose some rules at this stage as well; certification and
labelling can also be of relevance here in a number of instances.

Further upstream at the production level, certification can be a powerful policy instrument; larger
production units or associations of producers/manufacturers may participate in multi-stakeholder
agreements. No Net Loss can also be applied at the producer level in the country of origin, as a part of
CSR initiatives. Again, bilateral agreements may impose certain requirements on the producers.
Relevant EU policy instruments aimed at assisting/incentivising producing countries may include
development assistance programmes. Both FTAs and bilateral agreements with such countries may, in
addition, be subject to sustainability impact assessments. Support for international cooperation in the
area of R&D and innovation can also be included here.
Finally, as noted above, certification and labelling can be applied across the whole supply chain as a tool
supporting various instruments. Certification of the producers and labelling of products can be seen as a
supply-side instrument and, therefore, it is indicated in Figure 1 at the levels of the processing industry in
the EU down to the source country producer, while labelling – as a standalone tool – is indicated at the
level of the retailers and consumers, to show its potential impact on the demand side.

5.3.2

Links between policy instruments and the selected commodities

This section seeks to link the main features of the selected commodities’ supply chain (based on the
analysis in Chapter 4) with relevant policy instruments for each segment of the supply chain. In certain
cases, only some of the instruments may be applicable. This may be due to the idiosyncratic and other
characteristics identified in Chapter 4. On the other hand, the more horizontal or universal policy
instruments (e.g. research and development) may be applicable across all of the selected range of
commodities. This grouping includes waste minimisation-oriented measures, conditional development
assistance (typically in the context of development policies) and sustainability impact assessments (SIAs)
of trade deals.
Overall, and based on the analysis performed in tasks 3 and above, this section identifies which
instruments could be suitable for each of the five specific commodities: cotton, gold, soy, beef and fish. In
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each case a justification is given. Instruments considered as potentially suitable for specific commodities
are further analysed below in the context of those commodities.
Cotton
The following instruments would appear to be more suitable for cotton:
 Waste minimisation instruments (promoting recycling/reuse): As the potential for greater re-use and
recycling of clothing/textiles as an alternative source of supply is currently not fully exploited, there
would appear to be room for EU policy intervention in this area.
 Non-financial reporting: As a general rule, the end-user clothing sector – the biggest consumer of
cotton – is dominated by a limited number of companies which have the means to provide more
information on the origin and other (including biodiversity-related) characteristics of cotton used in their
operations and by their upstream partners.
 Certification and labelling (including multi-stakeholder agreements): Given the limited shares of
organic or fair trade cotton of the overall cotton trade, there would appear to be a gap in the market for
initiatives of this type aimed at promoting sustainable cotton production.
 Green Public Procurement (GPP): As the public sector is a purchaser of clothing/textiles, there is
scope for using public procurement policy to promote sustainably-grown cotton. In theory, such GPP
practices could extend to private sector as well. This instrument, however, would require the existence
of a credible certification scheme.
 Conditional development assistance: EU development assistance can, in theory and with the
agreement of the recipient country, be used to support projects which aim at more sustainable and
biodiversity-friendly agriculture, including cotton growing.
 Sustainability impact assessment (SIA) of trade deals: Trade agreements could in theory contain more
concrete clauses related to biodiversity considerations.
 Support for R&D and innovation: As the main alternative to cotton – man-made materials – may not
represent an improvement in environment terms, there may be a need for greater research into how to
reduce the other substitutes to cotton use, from identifying substitutes in the usage phase in clothing
/textiles to reducing impacts at the cotton production stage.
The following instruments have been assessed as having less policy potential for cotton:
 Differentiation of import tariffs: Given that tariffs are low and clothing purchases represent a relatively
low proportion of final incomes this would suggest that import tariffs, if applied, may not have the
desired effect. Likewise, the complexity of the supply chain may render traceability a challenge.
 Trade restrictions: As above, due to challenges related to traceability and with differentiation of the
commodities/products which have different impacts on biodiversity, trade instruments may be too
blunt; that said, if traceability was improved (e.g. through certification and labelling and multistakeholder agreements), this could be examined in the absence of other options.
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 Biodiversity offsets: As cotton production does not typically lead to the use of new land (at least not in
76
major exporters such as India and the USA), the use of offsets may be less relevant than for other
commodities.
 Bilateral agreements (including FLEGT-like VPAs): Such trade partnerships are frequently seen to be
more suited to commodities where illegal production and trade occurs (e.g. timber). This problem can
be jointly addressed by the EU and the country of production within a trade partnership agreement.
This is not the case for cotton where the vast majority of trade is legal. Provided both parties agree,
however, there is no reason a priori why criteria other than legality could not also be built into
partnerships.
Gold
The following instruments would appear to be more suitable for gold:
 Non-financial reporting: As this instrument is typically aimed at large companies, and given that twothirds of the world’s gold supply is mined by large companies, this instrument may be appropriate. In
terms of EU competence, despite the fact that little gold mining takes place in the EU, many of the
largest gold mining firms have an EU corporate presence (e.g. stockmarket listing etc.) and therefore
could be regulated under EU reporting rules.
 Certification and labelling (including multi-stakeholder agreements): While the general difficulty of
tracking gold (and indeed any metal) across its supply chain does not facilitate certification schemes,
the existence of a number of certification/supply chain initiatives covering gold and other metals would
suggest that such an instrument is feasible. That said, given the complexity of the gold trade, it would
appear that certification would be most feasible upstream, at the mining and initial processing stage.
 Biodiversity offsets: As gold mining is concentrated on relatively small areas of land (compared with
agricultural commodities), the ‘offsetting’ of any biodiversity loss may be feasible.
 Conditional development assistance: As noted above, this is a generic instrument which can be
applied across all the commodities. In the case of gold, assistance could be aimed at the application of
the above-mentioned policy instruments (such as assisting the host country’s public sector monitor
environmental rules and/or help small domestic producers adapt to certification rules etc.).
 Non-tariff trade restrictions: Measures similar to those foreseen in the unilateral conflict minerals
proposal or the multilateral Kimberley Process may be effective.
 Sustainability impact assessment (SIA) of trade deals: Trade agreements could contain more concrete
clauses related to biodiversity considerations, including gold mining. As noted above for cotton, this is
a generic instrument which can be applied across all the commodities.
In addition, for gold it may be worth further exploring the link between gold investment demand in Europe
and possible environmental impacts upstream (e.g. biodiversity loss) in third countries, and what
measures – if any – could be employed.

76 It can be noted, however, that the issue of an increased use of GMO occurring in this sector is controversial; there is no
consensus on the issue if GMO causes more or less damage to biodiversity as compared to other farming technologies.
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The following instruments have been assessed as having less policy potential for gold:
 Differentiation of import tariffs: Despite the existence of initiatives to trace gold from mine-to-user (e.g.
as per the OECD Conflict Mineral supplements), it is nonetheless challenging to track any metal –
including gold – once it has been refined and used as an input in an array of downstream products.
The application of different tariffs to these products would be extremely difficult. This challenge is
heightened by problems associated with distinguishing primary gold from recycled gold, as well as by
the fact that import tariffs are already low or zero.
 GPP (same reasoning as above)
 Support for R&D and innovation: While there are always possibilities for greater innovation, the high
value of gold and the fact that it has been used for a long time would suggest that possible substitutes
have been sought and are used where available/feasible. It should be noted however that the same
argument does not apply for other rarer metals which have been only been used in commercial
applications in recent years. In addition, there may be room for indirect innovation, say in innovations
such as methods biodiversity loss resulting from gold mining or as alternatives to mercury/cyanide
use.
 Waste minimisation policies: While gold is infinitely recyclable, as noted above, its high value means
that considerable efforts have already been made to increase recycling rates. Therefore it is debatable
whether further effort in this area (beyond general waste legislation initiatives) would have a large
effect on gold recycling. Again, it should be noted however that the same argument does not apply for
other rarer metals which are not recycled to the same degree.
 Bilateral agreements: While the use of such agreements is a possibility for gold, as they typically apply
in the case of illegal trade (but could in principle also be extended to criteria other than legality),
relevant measures may be already covered under the instrument category ‘Trade restrictions’
(measures similar to the unilateral conflict minerals proposals or the multilateral Kimberley Process)
referred to above.
Soy
The following instruments would appear to be suitable for soy:
 Certification and labelling (including as part of multi-stakeholder agreements): Certification initiatives
already exist for soy; e.g. Roundtable on Sustainable Soy, which notably includes standards for
sustainable soy production (aimed at avoiding land clearing). Current trends toward increased
consolidation (particularly in the processing sector) and integration in the sector may further reduce
the number of compliance entities and thus enable a more ambitious implementation of these
instruments to reduce negative impacts on biodiversity.
 Non-financial reporting: It should cover the whole supply chain in order to be effective. High
concentration at the processing stage suggests there would be scope for the introduction of nonfinancial reporting requirements for companies operating in the soy industry. No Net Loss and
biodiversity offsets, particularly in cases where land clearing is still involved (in spite of the Moratorium
in Brazil) or impacts on biodiversity can otherwise be appropriately tracked.
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 Conditional development assistance: This is a generic instrument which can be applied across all the
commodities. Support for R&D and innovation in could be included here.
 Bilateral agreements: The existence of a limited number of market players at the processing and
trading segments of the supply chain suggests that bilateral agreements including specific conditions
on biodiversity-friendly methods of production might be envisioned. A similar reasoning can be applied
to FTAs.
 SIA of trade deals: The agricultural chapters being a cornerstone of most FTAs, strengthened SIA
procedures for agricultural commodities like soy and beef may prove effective.
 No Net Loss and biodiversity offsets: this may be relevant where soy production involves forestlogging
 Non-tariff trade restrictions: Only where other options are not available.
 Support for R&D: This is a generic instrument which can be applied across all the commodities. For
example, technologies to minimise biodiversity loss in soy production could be improved.
 Biodiversity offsets: may be suitable especially in cases of forest logging for acquiring land for soy
growing.
The differentiation of import tariffs does not appear to be particularly suitable in the context of soy as a
general rule, given the scarce potential for further lowering tariffs on agricultural products.
Finally, as this commodity is used mostly as feedstuff and not directly for human consumption, waste
minimisation instruments and GPP policies aimed at end-users may not be relevant.
Beef
The following instruments would appear to be suitable for beef:
 Certification and labelling (including as part of multi-stakeholder agreements): First, increasing
consolidation in the sector would further reduce the number of compliance entities, thus easing
implementation. In addition, four countries, India, Brazil, the United States and Australia, supply
approximately 65% of bovine meat trade (FAO 2013). Second, traceability of beef products is relatively
well developed due to health and safety imperatives, and should be further eased by the emergence of
strategic alliances involving vertical integration (as part of efforts to de-commoditise beef). Indeed, a
multi-stakeholder certification initiative (the Global Roundtable on Sustainable Beef77), as well as
sustainability standards78, currently exist for beef. The relatively limited scope of these initiatives
suggests that further efforts are warranted in this area.
 Non-financial reporting: As for certification and labelling, increasing consolidation in the sector may
facilitate the introduction of this kind of reporting requirement while increasing its potential
effectiveness in terms of reducing negative biodiversity impacts.

77 The reader may refer to http://grsbeef.org for further details on this initiative.
78 See http://sanstandards.org/sitio/ for additional information on sustainable agriculture standards for beef.
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 Biodiversity offsets: This kind of instruments would appear to be suitable as a complement to the first
two instrument categories, certification and labelling and non-financial reporting requirements. As beef
cattle’s impacts on biodiversity are to a significant extent due to deforestation, offsetting schemes may
prove effective in some instances.
 Differentiation of import tariffs: Tariffs for beef are relatively high compared to other agricultural
commodities so preference margins would be more important, thus enabling for effective tariff
differentiation.
 GPP: GPP can help increase demand for sustainably produced beef provided that a good certification
system is in place. The share of imports in total public purchases of beef products is likely to remain
low, however, and so is the potential effectiveness.
 SIA of trade deals: See selected instruments for soy above.
 Conditional development assistance: This instrument may also be applied to all of the commodities.
 Non-tariff trade restrictions: Only where other options are not available.
 Support for R&D: As noted above this is a generic instrument which can be applied across all the
commodities.
 Waste minimisation instruments: Again, as with other foods, measures aiming at limiting food wastage,
including the EU policy in this respect are relevant for beef.
The following instruments have been assessed as having less policy potential for beef:
 Bilateral agreements: in practice trade partnerships are more commonly used for commodities where
illegal production and trade is a problem which both the EU and the country of origin of the commodity
want to address. Also, in bilateral agreements, the imported commodity would typically have high
share in the EU consumption of this commodity. Although the EU is currently the largest importer of
Brazilian beef in value terms, it only imports a small share of its overall consumption.

Fish
The following instruments would appear to be suitable for fish:
 Certification and labelling (including as part of multi-stakeholder agreements): Because this instrument
has been in use for a long time and covers an increasing share of the supply chain.
 Non-financial reporting: Given the increasing complexity of the fisheries sectors, non-financial
reporting requirements covering the full extent of the supply chain could be effective to help gauge
(and ultimately address) the biodiversity implications of fisheries products’ consumption, production
and trade.
 Bilateral agreements: Such agreements are already in place with some countries and have, to a
certain extent, proven effective in addressing biodiversity issues linked to fisheries trade.
 SIA of trade deals: See selected instruments for soy above.
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 Biodiversity offsets: These instruments could be useful in the case of aquaculture, as impacts on
surrounding marine ecosystems (pollution, runoffs, etc.) tend to be measurable and localised.
 GPP: In order to increase demand for certified imported fish and seafood. Good certification system
would be needed to support this instrument.
 Differentiation of import tariffs: Due to the fact that tariffs for agricultural products tend to be low,
especially with regard to developing countries.
 Conditional development assistance: This is a generic instrument which can be applied across all the
commodities.
 Support for R&D and innovation: as above for other commodities.
 Non-tariff trade restrictions: Only where other options are not available.
 Waste minimisation instruments: As above for other commodities, measures aiming at limiting food
wastage, including the EU policy in this respect, are relevant for the fish and seafood sector.
The measures retained for each of the commodities are assessed in more detail in the next section.

5.4

Description and evaluation of the potential policy instruments for
each commodity

This section discusses the selected instruments in greater detail and assesses their suitability for each of
the five commodities under consideration. The assessment criteria are presented below.
5.4.1

Assessment criteria

The overarching objective of the policy instruments is to present significant potential to reduce the
negative biodiversity impacts of commodities imported by the EU. This means that the instruments should
be relevant for inducing the desired behaviour of the target group and that they should appropriately
address the key areas highlighted in the case studies. This would be the main criterion incorporating the
relevance and expected effectiveness of the instrument.
Two supporting objectives of the instruments can be identified. Suitable instruments should:
1.

2.

Be easily implemented: This means that some experience with the analysed instruments and/or
institutional structures related to them are in place and that the EU can play a significant role in
their implementation. Moreover, the measures are not expected to cause significant market and
trade distortions. This would correspond to the following criteria: (1) Applicability, (2) EU
competence and (3) Market and trade distortions.
Not create excessive additional administrative burden: This corresponds to the following criteria: (1)
Administrative burden on the target group(s) and (2) Administrative burden on competent public
authorities.

Table 55 below summarises these objectives and gives more detailed description of each of the criteria.
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Table 55: Criteria for suitability assessment of the selected instruments
Primary criterion
Relevance

and

Description
expected

Score key

Potential for reducing

negative

High/medium/low potential effectiveness

effectiveness

biodiversity impacts

Secondary criteria

Description

Score key

Likelihood that the instrument will

(++)

be applied relatively quickly to its

obstacles to application, (-) difficult to apply in

full extent (e.g. because relevant

the near future

Ease of implementation
Applicability

administrative

or

easily

applicable,

(+)

moderate

technical

structures are already in place).
EU competence

Scope for the EU to legislate in this

(++) EU can legislate, (+) EU can potentially

area or otherwise contribute to

contribute to implementation, (-) No EU

implementation,

competence and low level of influence on

e.g.

through

setting of incentives.
Market and trade distortions

implementation

Potential for the instrument to

(++) minimal or no distortions, (+) moderate

create

distortions, (-) serious distortions

trade

distortions,

or to

otherwise disproportionally benefit
or disadvantage specific countries,
groups, territories.
Administrative burden
Administrative

burden

on

the target group(s)

Extent of costs involved in the set-

(++) low costs, (+) moderate costs, (-) high

up

costs

and

administration

of

the

instrument that would be borne by
the target group(s)
Administrative

burden

on

competent public authorities

Extent of costs involved in the set-

(++) low costs, (+) moderate costs, (-) high

up

costs

and

administration

of

the

instrument that would be borne by
competent public authorities(s)

It must be noted that another ‘suitability’ factor is the potential cost-effectiveness of the instruments; i.e.
the costs involved, on a per unit basis, in the reduction of biodiversity loss linked to trade in commodities.
However, our analysis being essentially qualitative, the assessment of cost-effectiveness is beyond the
scope of the present study.
In addition, it should be kept in mind that the symbols (++), (+) and (-) are intended for indicative purposes
only. They provide an indication of the likely suitability of a given instrument in the context of a specific
commodity, based on the information gathered as part of the present study. They should therefore not be
viewed as an approximation of quantitative criteria (e.g. the pluses should not be aggregated for
comparisons across measures or commodities). In some instances, the symbol (+/-) is used to designate
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instances where the assessment appears to be highly dependent on implementation modalities and,
therefore, is uncertain.
The following sections assess in turn the suitability of the selected policy instruments for each of the five
selected commodities.

5.4.2

Potential policy instruments for cotton

The EU remains one of the major importers of cotton, with demand for cotton products remaining strong
despite competition from lower cost substitutes. The vast majority of cotton consumed in the EU is
imported in the form of intermediary and finished goods, and follows a relatively complex supply chain.
This makes traceability difficult. Figure 62 below shows how the policy instruments selected above might
apply to the cotton products’ supply chain.

Figure 62: Possible policy instruments for cotton

These instruments are described and evaluated below.
1) Waste minimisation policies (more recycling and reuse)
The supply of secondary cotton from recycled or reused clothing and textiles is one possible alternative
source of cotton. However there are many challenges here. Firstly, recycled cotton is not of the same
quality as primary production. For example, during the recycling process, the cotton waste is first sorted
by type and colour and then processed through stripping machines that first break the yarns and fabric
into smaller pieces before pulling them apart into fibre. The resulting fibre is of shorter length compared to
the original fibre length, meaning it is more difficult to spin. Recycled cotton is therefore often blended
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with virgin cotton fibres to improve yarn strengths. Commonly, not more than 30% recycled cotton content
is used in the finished yarn or fabric. Nevertheless as cotton is a resource-intensive crop in terms of water
and pesticides, using recycled cotton can lead to significant savings of natural resources and reduce
pollution from agriculture which should indirectly benefit biodiversity. Currently, however, less than 10% of
cotton at the end of life is recycled. Increasing the share of recycled cotton in final products would lead to
a decrease in demand for primary cotton.
In terms of EU policies, while the horizontal Waste Framework Directive is in place to encourage recycling
in general, there are no specific targets or measures related to clothing and textile reuse and recycling.
While recycling targets for cotton are feasible, the establishment of collection systems is expensive and
time consuming.
Table 56: Suitability assessment of waste minimising policies for cotton
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

Using recycled cotton can lead to significant savings of natural
resources and reduce pollution from agriculture. This could have a

impacts

significant impact given that there is much scope for improvement,
and recycling collection systems are in place in many MSs. The
issue of recycled cotton quality, however, is a challenge.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

While recycling systems are difficult to put in place, the existence
of such systems for other materials means that certain elements
of the infrastructure already exist.

EU competence

+

While EU has no competence over individual countries’ collection
of old cotton products, EU waste legislation could be updated to
promote change in this area.

Market and trade distortions

++

Very few EU internal distortions anticipated

+

This depends very much on how schemes to promote greater

Administrative burden
Administrative

burden

on

the target group(s)

recycling are implemented. However, there should be economies
of scope resulting from existing collection systems.

Administrative

burden

on

+

As above.

competent public authorities
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2) Non-financial reporting
Non-financial reporting for companies trading in or selling cotton derived goods (e.g. clothing) could in the
first instance be used to determine the origin and environmental (biodiversity-related) characteristics of
cotton used by companies in their production of final goods, and secondly as a way to encourage more
responsible sourcing. Certification and labelling as well as membership in multi-stakeholder agreements
may be needed to underpin such non-financial reporting (see the section on certification and labelling
below). Codes of good practice are also possible and could be developed either as a part of CSR
activities (e.g. by branch organisations) or in the form of administrative guidelines, with the objective to
support non-financial reporting related to cotton and biodiversity considerations. Overall the number of
ways, and the conditions under which, a company can report such non-financial information is extensive.
Table 57: Suitability assessment of non-financial reporting for cotton
Primary

criterion:

Score

Assessment

High/

In combination with certification and labelling and membership in

Medium

multi-stakeholder associations the policy effectiveness would be

relevance and expected
effectiveness
Potential

for

negative

reducing
biodiversity

impacts

expected to be high.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

++

Should be feasible for large companies to implement.

EU competence

+

While the EU can in theory regulate this issue through the recently
agreed legislative text on non-financial reporting, it is unclear what
amendments would have to be made to the text and how long this
would take. Nevertheless, the use of this instrument is a
possibility.

Market and trade distortions

+

Some distortions could be expected if only some (and not all)
companies are required to reveal the origin of cotton used in their
products.

Administrative burden
Administrative

burden

on

+

the target group(s)

Should be relatively inexpensive for the largest firms to implement.
Indeed many large clothing companies (e.g. Puma) already
provide such information. The burden would, however, increase
for more specialised clothing/textile firms.

Administrative

burden

on

competent public authorities

+

As the burden of reporting would fall on companies, the cost of
introducing new legislation/guidelines for non-financial reporting is
not expected to be high.
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3) Certification and labelling (including multi-stakeholder agreements)
The certification of cotton can provide a basis for distinguishing cotton produced according to more
biodiversity-friendly standards from other cotton production. On the one hand, as cotton growing is crucial
for biodiversity considerations – especially high water use and use of pesticides - it is important that
certification is applied as far upstream as possible. On the other hand, in countries where there is a large
number of small producers (e.g. in India), it would be difficult to apply certification at the level of individual
farms. Therefore, the most suitable intervention point for certification may be at the mill stage and/or for
downstream clothing textiles and intermediary trading houses which purchase from such mills. In
countries where production is more integrated, certification could be administered at the level of the
producers or their associations. Certification should clearly include biodiversity standards. While organic
cotton and its certification is one possibility, it should be noted that the demand for organic cotton is very
low (currently organic cotton constitutes about 0.7% of global cotton production) and is unlikely to cover a
large proportion of the cotton trade in the near future.
In terms of potential alternatives, initiatives such as the industry-led ‘Better Cotton Initiative (BCI)’ (see
Annex 2) can provide examples of how large scale cotton certification programmes can work in practice.
It’s objectives include making global cotton production better for the people who produce it, better for the
environment it grows in (with for example water use considerations included) 79, and better for the sector’s
future. Large downstream international clothing brands and retailers have joined the BCI and use it as
part of their CSR policies, which may in turn by reflected in their non-financial reporting. The BCI,
however, is only one example. There are other initiatives such as ‘Cotton Made in Africa’.
Overall, each initiative/certification system applies slightly different standards in their certification
processes. This may pose challenges from a consistency perspective. Therefore, a possible option would
be to align, set minimum standards for, or harmonise the different certification and labelling systems and
how they may be identified. These systems/standards could potentially subsequently be ‘translated’ into
the EU Ecolabel or equivalent, for example. Ecolabels typically encompass more elements than
biodiversity; in many cases they actually focus on social and ethical considerations. On the one hand, the
use of certification and labelling covering several important issues at the same time may result in
economies of scope savings compared with single-issue labelling; on the other they may make
participation more challenging. In any case the use of a single or common label could allow for the better
definition and verification of biodiversity considerations.
Table 58: Suitability assessment of certification and labelling for cotton
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential
negative
impacts

for

reducing
biodiversity

Medium

The more production is covered with reliable certification including
good biodiversity standards, the more effective the instrument
would be. While this instrument could be very promising, traceability
would have to be improved.

79

See http://bettercotton.org/about-better-cotton/better-cotton-standard-system/ for more information.
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Assessment

Ease of implementation
Applicability

++

Some voluntary initiatives, such as BCI, are in place already or are
being rolled-out. The main challenges concern the harmonisation of
standards and the potential lack of traceability.

EU competence

+/-

The EU has no direct impact on certification of international branch
organisations; however, the EU can support demand for certified
products (e.g. through GPP) and can participate in establishing and
harmonising standards.

Market and trade distortions

+/-

No

major

market

and

trade

distortions.

However,

small

companies/producers might be submitted to a relatively higher
burden related to certification and labelling.
Administrative burden
Administrative

burden

on

++

the target group(s)

As with other policy instruments, the costs for larger trading or
downstream companies and associations need not be excessive.
They could, however, be very high for small farmers. Therefore
certification should not be applied at the level of individual small
farmers and ideally not to small manufacturing companies. It can be
noted that BCI formulates different requirements for different target
groups, e.g. small farmers, large companies etc.

Administrative

burden

on

+

competent public authorities

If certification schemes remain with the private sector, no major
administrative burden is to be expected for public authorities. If
schemes were to be run or overseen by public authorities,
significant costs may ensue.

4) Green Public Procurement (GPP)
Existing EU GPP criteria for textiles cover clothing and accessories, interior textiles as well as fibres, yarn
80
and fabric intended for use in textile clothing and accessories or interior textiles . The criteria are based
on a Commission Decision from July 2009 establishing the ecological criteria for the award of the Union
Eco-label for textile products. The European Eco-label includes a large number of environmental criteria
on production processes, considering the variety of different materials used to make final textile products.
In the case of cotton, some of the most important environmental impacts are likely to arise from the use of
water and pesticides during the production process as well as from the amount of water discharged and
the chemical load it carries as a result of textile processing. Other important environmental impacts relate
to energy consumption, air emissions and solid waste. Significant health concerns for end users also exist
regarding the use of potentially carcinogenic or sensitising substances in textiles81. Although Eco-label
80http://ec.europa.eu/environment/gpp/pdf/criteria/textiles.pdf
81http://ec.europa.eu/environment/gpp/pdf/toolkit/textiles_GPP_background_report.pdf
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can be applied in case of certified organic origin of fibres which constitute over 50% of the cotton content,
Eco-label criteria do not specifically address biodiversity considerations.
The European Commission’s GPP Training Toolkit82 refers to only one example of GPP in the textiles
sector: the purchasing of uniforms made of organic cotton for City police of Zürich. Although in the private
sector purchases of organic clothing can be up to twice as expensive as non-organic cotton, this example
indicated that the price differences for police uniforms can be very low, even negligible (this could be due
to the claim that the costs for textile finishing are lower than for conventional products, off-setting the
additional price paid for organic fibres). Additionally, the Zürich case study indicated that the quality and
user comfort of the green alternative is better than that of the conventional one.
Finally, although the public sector is large purchaser of goods and services, it is believed to cover only a
small percentage of demand for cotton products. Therefore the possible use of GPP as an option should
be seen as supplementary instrument to other instruments.
Table 59: Suitability assessment of GPP for cotton
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing
biodiversity

Medium /

While GPP can be effective (especially when it becomes

Low

mandatory), its impact could be limited due to the low share of

impacts

public procurement in the overall textiles/clothing market.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

As GPP is, in most cases, voluntary. Making GPP mandatory would
take time and political agreement.

EU competence

++

The EU could revise the criteria for cotton in the EU Ecolabel, in
order to expand the scope and to allow for certified cotton.

Market and trade distortions

+

No major market or trade distortions.

on

++

See above section on certification and labelling.

on

+

Public authorities would have to bear the burden of changing

Administrative burden
Administrative

burden

the target group(s)
Administrative

burden

competent public authorities

procurement systems and may potentially pay more for goods.

82 idem

224

EU Commodities Demand and Biodiversity Impacts in Third Countries -

Final Report - 225|270

5) Conditional development assistance
While dedicated EU environmental-related thematic programmes do exist (such as the Environment and
Sustainable Management of Natural Resources (ENRTP)83, most development assistance is tailored to a
specific recipient country’s or region’s needs. That said, EU development policy – and the monies agreed
in national or regional programmes – is guided by specific development goals outlined in documents such
as the Commission’s “Agenda for Change” issued in October 2011. Such goals include objectives related
to biodiversity such as sustainable development of agriculture and energy as well as the promotion of
sustainable and transparent natural resources, including raw materials, maritime resources and
ecosystem services with particular attention paid to dependence of smallholder farms and the poor on
such services84. With regards to trade, the “Agenda for Change” paper also promotes investment in
development countries as well as integration at regional level and with the world market. As such, there
appears to be considerable scope for the application of EU development policy to biodiversity and
commodity trade issues, at least from a policy perspective.
In the case of cotton, development assistance might focus on promoting more biodiversity-friendly
methods of cotton production, on increasing transparency and traceability of the whole cotton supply
chain and on building capacity to grow cotton sustainably. The EU could support or promote existing or
similar initiatives. In terms of the suitability of development policy for cotton and biodiversity, given the
dominance of countries which are either developed (USA, Australia) or emerging (China, India & Brazil)
and do not figure amongst the world’s least developed countries, it is questionable as to whether
development policy would be suitable or effective for cotton.
Table 60: Suitability assessment of conditional development assistance for cotton
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

While special projects related to cotton and biodiversity could
theoretically be devised, as most of the world’s cotton production

biodiversity

impacts

comes from developed or emerging economies, such aid may not
be very effective in influencing the biodiversity footprint of EU cotton
consumption.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

Subject to agreement by the recipient country, action can be taken
here in line with the seven-year EU budget cycle which applies to
the use of EU development funds and, to a more limited extent,
within each budget cycle.

EU competence

+

Within the EU competence but subject to agreement by recipient

83

As of 2014 ENRTP has been replaced by the “Global Public Goods and Challenges” (GPGC) programme.
84http://ec.europa.eu/europeaid/what/development-policies/documents/agenda_for_change_en.pdf
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state.
Market and trade distortions

+

Granting assistance to some countries and not to others may create
some distortions.

Administrative burden
Administrative

burden

on

+/-

the target group(s)
Administrative

burden

Uncertain. Ongoing/long term costs of monitoring production
unclear.

on

+/-

Uncertain.

competent public authorities

6) SIA of trade deals
Sustainability Impact Assessments of trade agreements help to integrate sustainability into trade policy
by:


analysing the issues covered by a trade negotiation from a sustainable development perspective;



informing negotiators of the possible social, environmental and economic consequences of a trade
agreement;



providing guidelines for the design of possible flanking (complementary) measures, the scope of
which can extend beyond trade policy.

The assessments study the likely impacts of trade liberalisation in areas such as income, employment,
capital investment, equity and poverty, health and education, gender inequality, environmental quality of
air, water and land, biological diversity and other natural resource stocks 85.
The Handbook for Trade Sustainability Impact Assessment86 provides a detailed overview of the applied
methodologies for trade SIA including the use of economic, social and environmental indicators.
Biodiversity is one of the environmental themes and covers the subthemes ‘ecosystem’, ‘protected areas’
and ‘species’ but clear indicators are lacking.
Based on the interviews with practitioners, it can be stated that SIAs at the moment lack rigorous
approach, are often delayed and not focused enough on the specific problems. They can be seen,
however, as a good supplementary instrument which could be improved in the future so as to cover in
particular biodiversity concerns related to supply of cotton to the EU. It can be noted that negotiations with
India, being one of the largest cotton producers, entered an intense phase following the EU-India Summit
in February 2012.

85
86

http://ec.europa.eu/trade/policy/policy-making/analysis/sustainability-impact-assessments/
86http://trade.ec.europa.eu/doclib/docs/2006/march/tradoc_127974.pdf
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Table 61: Suitability assessment of SIA of trade deals related to cotton
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing
biodiversity

Medium to

Policy outcome depends on how this instrument is framed and what

low

concrete actions and policies result from it. Sections related to

impacts

biodiversity, especially in agricultural context, could be included.
However given the very large number of objectives to be considered
in any SIA, it is unclear what level of attention would be given to
biodiversity

concerns

vis-a-vis

other

economic,

social

and

environmental considerations.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+/-

The main challenge here relates to the fact that SIAs for many of
the trade deals with the EU main cotton-growing countries have
already been conducted (e.g. Brazil as part of Mercosur, India). This
would mean reopening the trade deal which may be politically
unfeasible.

EU competence

++

The EU has full competence here.

Market and trade distortions

+/-

Any special condition attached to bilateral/regional trade deals and
not to all trading partners is per se distortive. In this sense studying
the impact of commodity trade on biodiversity in one country/region
may be seen as unfair unless applied to all countries.

Administrative burden
Administrative

burden

on

N/A

None

on

N/A

Moderate

the target group(s)
Administrative

burden

competent public authorities

7) Support for R&D and innovation
In the case of cotton, support for R&D and innovation could in theory be given in a number of areas from
minimising environmental burden related to cotton production (e.g. reducing water use, increasing yield
per ha) to identifying ways to increase the share of recycled cotton to identifying more environmentally
friendly substitutes. Support for R&D could, in theory, be coupled with development assistance granted to
developing countries with the condition to improve policies promoting sustainable cotton production.
Given the range of possible means which could be used, this policy option is not assessed against the set
of evaluation criteria. The suitability and/or effectiveness of such an instrument would depend on the
amount of support, on the extent to which research and innovation focuses on biodiversity aspects and on
the process of deployment of the results in practice. Overall, support for R&D and innovation could be
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viewed as a good potential supplementary option which should be explored in greater detail than is
possible in this study.
Summary: Policy Instruments for Cotton


While the EU is a major user of cotton, most of this originates from large cotton-producing
countries such as India and is embodied in clothing and textiles which are made in intermediatemanufacturing countries such as China on behalf of large end-consumer clothing companies.
International trading companies also play a major role in the cotton trade.



Given the large number of poor farmers present at the production stage, policy intervention may be
more feasible downstream and could focus rather on traders and larger clothing manufacturers.
This could take the form of CSR-related requirements (certification & labelling, non-financial
reporting) which are already being developed by certain companies or industry organisations (e.g.;
the sustainable trade initiative, IDH).



In terms of trade and development policy instruments, the scope for EU action appears limited. In
the area of development, most of the world’s lint and intermediate production is found in developed
and emerging countries. In terms of tariff-related trade restrictions, there may be little scope here
as the clothing and textile sector is reasonably tariff free. Finally, while subsidies for cotton
production are distortive, these are mostly driven by producing countries outside the EU.



Finally, within Europe, the EU could explore the possibility of promoting responsible sourcing for
the public sector (through GPP) and to encourage the identification of alternatives (through
investment in R&D on substitutes) and through increased secondary supply (from recycling of
clothing/textiles).

5.4.3

Potential policy instruments for gold

The EU is a major importer of gold, the majority of which is for private investment. Although gold is
traceable, once smelted it is very difficult to identify the source of the metal, i.e. to identify whether or not
it comes from a new mine, from recycling sources or from existing stocks. Therefore, intervention may be
more feasible early in the supply chain, that is, from the mine to the refiner. Despite this, considerable
efforts have been made internationally to trace the flows of gold from mines especially in conflict areas in
the Democratic Republic of the Congo down the value chain to jewellery and electronics manufacturers.
Policy instruments that could be suitable for gold are depicted in Figure 63 below.
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Non-financial reporting, Labelling

Non-financial reporting,
Certification and labelling

Non-tariff trade restrictions,
Certification and labelling

Biodiversity offsets, Non-financial reporting,
Certification and labelling

Conditional assistance programmes,
SIA of trade deals
Certification and labelling

Figure 63: Possible policy instruments for gold

These instruments are described and evaluated below.
1) Non-financial reporting
Legislation covering reporting on financial payments to third country governments, as well as on certain
social and environmental indicators, has already been put in place at EU level, and in other countries
such as the USA. Therefore, in theory, non-financial reporting for gold related to environmental criteria is
possible for those companies affected, namely large companies involved in its trade. Such obligations
could require them to reveal the origin and environmental (specifically biodiversity-related) characteristics
of the gold mining activities in which they are involved. In addition, since a large proportion of gold
production is conducted by large or listed companies, placing such obligations on gold mining companies
(or encouraging to them to publish such information) could be quite effective.
However, the application of such reporting conditions to the remaining one-third of supply – which comes
from smaller actors and even from artisanal miners etc. – does not appear to be feasible. For this trade,
the use of other instruments would have to be explored.
Certification, as well as membership in multi-stakeholder agreements, may assist such non-financial
reporting (see the relevant section below) while codes of good practice may be developed either as a part
of CSR activities (e.g. by branch organisations) or in the form of administrative guidelines (such as those
produced by the OECD).
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Table 62: Suitability assessment of non-financial reporting for gold
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

High to medium

biodiversity

In particular in combination with certification and labelling and
membership

impacts

in

multi-stakeholder associations,

the

policy

effectiveness would be expected to be high. The impact,
however, would be limited to the larger companies (covering
about 2/3 of the primary supply) and not to smaller and/or
artisanal sources. The level of relevance for biodiversity
depends on the criteria established in non-financial reporting
regulations. Finding good biodiversity indicators in case of gold
is not straightforward; a reference to legality may be helpful.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

++

Should be relatively easy to implement for large companies.

EU competence

++

The EU has passed similar supply ‘transparency’ legislation in
other areas.

Market and trade distortions

-

Some distortions could be expected if not all the companies
involved in buying and selling gold are required to reveal the
origin of gold purchased. Indeed this could undermine the
workability of the system.

Administrative burden
Administrative

burden

on

++

Not expected to be high for large companies.

on

++

The costs for EU authorities of introducing new legislation for

the target group(s)
Administrative

burden

competent public authorities

non-financial reporting are not expected to be high. Indeed,
some initiatives are already in place (e.g. country by country
reporting). Costs for host countries are minimal.

2) Certification (and labelling)
Given the difficulty in tracking gold (and other metals) after the refining stage (due, as mentioned above,
in part to the many sources of gold), any certification of gold would ideally focus on the upstream segment
of the production chain, in the mines, smelters or refineries.
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Multi-stakeholder agreements for gold mining sector could administer certification and labelling and make
sure that gold comes from legal sources, where it is produced according to commonly accepted rules
regarding ethics and environmental protection. Such agreements exist in many countries; they often get
support from international financial organisations, e.g. the World Bank87.
As noted above, and as with other metals, ensuring traceability of gold is a challenge, especially in
smaller companies accepting gold from various sources. It is less of a problem for large corporate
refineries. Due in part to transparency initiatives such the US Conflict Minerals Trade Act and OECD
Conflict Minerals Guidelines, segregation and traceability of gold origin has significantly improved;
however the effectiveness of these initiatives remains to be fully assessed.
Table 63: Suitability assessment of certification and labelling for gold
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

The more production is covered with reliable certification
including good biodiversity standards, the more effective the

impacts

instrument will be. Not the whole supply chain can easily be
covered (problems with small producers and illegal production).
Finding good biodiversity indicators in the case of gold is not
straightforward; a reference to legality may be helpful.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

++

Should be relatively easy to implement for large companies.

EU competence

+

While the EU has no direct impact on certification of international
branch organisations, it can – in line with trade rules - set up its
own standards and/or can provide support by setting minimum
requirements.

Market and trade distortions

+/-

While

large

producers may find

certification

reasonably

inexpensive and easy to implement, small producers (artisanal
miners/traders/recyclers) may be subject to a relatively higher
burden related to certification. This could be distortive.
Administrative burden
Administrative

burden

on

++

the target group(s)
Administrative

burden

The costs for larger companies and associations would not be
expected to be excessive.

on

competent public authorities

++

If certification schemes remain with the private sector, no major
administrative burden is to be expected for public authorities. If

87 See an example of Tanzania: http://www.corporate-digest.com/index.php/mining-giants-sign-agreement-for-co-existence-withartisanal-miners
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Assessment
schemes were to be run or overseen by public authorities,
significant costs may ensue.

3) No Net Loss and biodiversity offsets
Restoring degraded land or compensating for biodiversity losses by means of implementing, for instance,
a biodiversity conservation project elsewhere can be required either in the regulations/codes of the goldproducing country or as a CSR activity resulting for example from multi-stakeholder agreements or nonfinancial reporting requirements, or alternatively as an obligation within the framework of International
Finance Corporation (IFC)-like performance standards if the project is externally financed by EU entities
such as the EIB.
Table 64: Suitability assessment of ‘No Net Loss’ and biodiversity offsets for gold
Primary

criterion:

Score

Assessment

High/

This instrument could potentially be very effective in preventing

Medium

biodiversity loss related to mining. However, as gold is difficult to

relevance and expected
effectiveness
Potential

for

negative

reducing
biodiversity

impacts

trace, any policy in this area would probably have to apply to the
mining sector and not to downstream producers who may have
little control over the source of the gold they use.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

NNL can, in principle, be easily implemented provided that the
biodiversity loss can be quantified. However administering
regulatory NNL may require significant administrative capacity in
host countries.

EU competence

+

While the EU can only legislate with respect to EU-based
companies and control lending with regards to EIB projects,
there is considerable scope here for EU action.

Market and trade distortions

-

If NNL requirement is applied only to EU-based companies,
distortions would be created vis-a-vis other companies.

Administrative burden
Administrative

burden

on

+

the target group(s)

While this measure would imply administrative costs on
companies in terms of reaching agreement on the scale of
biodiversity losses, a number of large companies have already
engaged in biodiversity offsetting for many several years.

Administrative

burden

on

+

Administrative costs of regulations in mineral rich developing
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Assessment
countries may be significant.

4) Conditional development assistance
In line with the findings of Chapter 4, as much of the world’s gold comes from gold-export dependent
developing countries, EU development assistance could be linked to help governments improve and
ensure the sustainability of gold mining. As development assistance is a horizontal instrument, the
‘suitability’ assessment is broadly the same as that presented for cotton but with one exception. In
contrast to cotton where most of the world’s production comes from developed and emerging countries
(and hence development assistance would not make a difference), for gold a sizable proportion of the
world’s trade comes from less developed countries such as PNG and Peru where the use of development
assistance funds could be more relevant.
5) Trade restrictions (measures similar to OECD guidance on Conflict Minerals, proposed EU Conflict
Minerals Regulation or the multilateral Kimberley process)
A limited number of possibly pertinent trade restriction measures exist which could be transferable to the
area of trade in commodities and biodiversity.
The industry-led OECD due diligence guidance for responsible supply chains provides an industry
focussed and government supported international framework for eliminating so-called conflict minerals
(including gold) at different stages of the supply chains which use these minerals. The
guidelines/supplements produced by the OECD are flexible and recognise that not all actors are similarly
situated within the supply chain and take that into account when delineating the specific steps and
disclosure each actor should undertake to satisfy the requirements.
The OECD’s approach has informed the proposed Conflict Minerals Regulation put forward by the
European Commission on 5 March 2014, which seeks to emulate in part certain conditions of the US
conflict minerals provisions contained in the 2011 Dodd-Frank Act.
Another, more stringent example of a trade-restrictive measure which may be relevant here is the
Kimberley Process (KP), which is aimed at ensuring that so-called rough ‘conflict diamonds’ are not
traded. Although this measure relates only to diamonds, a similar mechanism could in theory be
implemented for gold (see Annex 2 for more information on this measure). However, as this is a
multilateral agreement, the EU would have to convince its international partners of the need to create a
similar instrument for biodiversity.
Table 65: Suitability assessment of trade restrictions for gold
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential
negative
impacts

for

reducing
biodiversity

Medium

Although trade restrictions of this type typically focus on legality
aspects, this does not mean that the instrument would not be
effective if introduced to the area of biodiversity. Indeed, any
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measure which restricted trade from a particular high risk area,
would be per se highly effective.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

This depends: If applied to gold, supply chain certification may
be more effective at the upstream, pre-refining, stage where
ore/metal concentrate can be traced to individual geographical
areas.

EU competence

+

It would be technically possible, but politically difficult, for the EU
to impose such restrictions.

Market and trade distortions

-

Trade restrictions - such as those applied by the US to trade in
conflict materials from the DRC - tend to be distortive to the local
economy and can negatively impact also on legitimate
producers from the same country.

Administrative burden
Administrative

burden

on

+

the target group(s)

As the gold trade is already subject to considerable industry-led
oversight, the additional costs for large mining companies,
refiners, intermediary sellers of additional oversight could be
low. However, as such trade restrictions are quite bureaucratic;
the administrative burden may still be significant.

Administrative

burden

on

competent public authorities

+

Moderate where restrictions are limited to a small number of
countries/materials and where there are good oversight
procedures covering a limited number of companies.

6) SIA of trade deals
The expected suitability of this instrument to trade in gold is similar to the case of cotton (see above).
However, given the small size of the gold trade in relative terms (compared with commodities with larger
trade volumes), it appears unlikely that gold on its own would warrant considerable attention in any free
trade agreement. That said, when considering FTAs with any resource rich country, specific conditions
could be considered with respect to protection of the environment and commodities. However, given the
EU’s dependence on imports of many resources, and the involvement of the EU in certain WTO cases
against export restrictions introduced by third countries, demanding such conditions may be politically
challenging.
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Summary: Policy Instruments for Gold


Given the difficulties in tracing gold along its supply chain, the policy instruments discussed focus on
the upstream stage, between mining and refining.



The presence of large industry players, coupled with trade which has historically been wellmonitored, would appear to make those policy instruments that would apply at a corporate level
(non-financial reporting, certification, and other CSR instruments) more feasible, at least at the
upstream level.



As the EU is dependent on imports of metal raw materials, the introduction of sweeping trade
restrictions for gold based on environmental conditions may be politically challenging.



The use of more targeted development assistance, however – in the possible form of budget support
in the mining/resources sector – could be used to help the least developed countries (i) monitor such
activities and ensure that environmental requirements (such as requirements to biodiversity offset)
are met by investors and (ii) monitor the activities of smaller mining firms or artisanal miners.

5.4.4

Potential policy instruments for soy

As indicated in Chapter 4, the EU is likely to remain heavily dependent on soy imports. EU demand for
soybeans is driven to a large extent by the swine and poultry sectors which use soybean meal as
feedstuff. EU demand is also driven by consumption of soybean oil with a significant share being used as
an ingredient of biodiesel. Figure 64 below shows those policy instruments that could be suitable for
reducing biodiversity losses related to imports of soy to the EU.
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Certification and labelling
Non-tariff trade restrictions
Bilateral agreements

Biodiversity offsets, Non-financial reporting
Bilateral agreements
Support for R&D, Certification and labelling

Conditional assistance programmes
Bilateral agreements, Support for R&D
SIA of trade deals, Certification and labelling

Figure 64: Possible policy instruments for soy

These instruments are briefly described and evaluated below.
1) Certification and labelling (including as part of multi-stakeholder agreements)
Within the soy production market, there is an overall tendency towards industry consolidation. Therefore,
there appears to be room for more ambitious certification and labelling schemes (fewer compliance units).
Consolidation may also render traceability less burdensome. The origin of large consignment of soy
beans, especially before crushing, is relatively easy to trace.
An example of a multi-stakeholder agreement in the soy market is the Round Table on Responsible Soy
(RTRS) (see Annex 2). However, it is estimated that only 2 to 3% of soy production is currently certified
as responsibly-produced. Responsible production in soy lags far behind other commodities such as palm
oil, cocoa and coffee. Global NGO and activist campaigns have targeted palm oil in recent years, but
attention is also being paid to soy. KPMG (2013) identifies four key barriers to mainstreaming responsible
soy production: weak market demand for certified soy, variable availability of certified soy, fragmentation
of the certification landscape, and the cost of certification for producers. Their study presents a roadmap
to overcome these barriers and a framework of actions to assist companies in developing an effective
response strategy. One important conclusion for the EU coming from this study is that EU demand for
certified soy could be strengthened and that the EU might consider active participation in creating
standards for sustainably produced soy, including biodiversity considerations. Creating an EU Ecolabel
for soy might be considered (currently food products are not included in Ecolabel standards). The
Ecolabel could also be harmonised with other certification schemes.
Certification and labelling typically encompass other elements in addition to biodiversity, e.g. social and
ethical considerations. The form of certification and labelling where several important issues are
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combined, thus providing cost savings, is generally preferred to single-issue labelling. Appropriate
definition and monitoring of biodiversity impacts should however be ensured in all cases.
Table 66: Suitability assessment of certification and labelling for soy
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

High

biodiversity

Certification and labelling instruments show high potential for
addressing biodiversity impacts. Their effectiveness will hinge
on theses instruments’ ability to increase the market shares of

impacts

certified sustainable soy and soy products, which is presently
rather low.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

++

Relatively easy to implement for large companies.

EU competence

++

EU can regulate this issue.

Market and trade distortions

+

In principle, no major market distortions are foreseen,
although this will depend on the differential impacts of
additional

administrative

burden

(particularly

for

small

companies).
Administrative burden
Administrative

burden

on

+/-

the target group(s)

Relatively low costs for larger companies and associations, for
small farmers can still be a problem. However, because of the
consolidation trend in soy production, the costs are not
expected to be very high. Ultimately, this will depend on the
actual information requirements under the schemes.

Administrative

burden

on

competent public authorities

+/-

If certification schemes remain with the private sector, no
major administrative burden is to be expected for public
authorities. If schemes were to be run or overseen by public
authorities, significant costs may ensue.

2) Non-financial reporting
Non-financial reporting for soy would be supposed to reveal the origin and environmental (biodiversityrelated) characteristics of soy used by the companies either directly or for further processing, especially if
combined with appropriate certification and labelling (see above) as well as membership in multistakeholder agreements. Codes of good practice may be developed either as a part of CSR activities
(e.g. by branch organisations) or in the form of administrative guidelines to support non-financial reporting
on various issues including biodiversity impacts. High concentration and increasing integration in the soy
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sector, as well as the highly internationalised market for soy, suggest that standardised non-financial
reporting requirements may be effective to address biodiversity impacts linked to soy trade.
Table 67: Suitability assessment of non-financial reporting for soy
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

In combination with certification and labelling and membership
in multi-stakeholder associations, non-financial reporting could

impacts

help to reduce biodiversity loss related to EU import of soy.
Non-financial reporting can be applied only to larger
companies, but the sector is consolidating, which makes the
instrument more effective. One of the key elements under
discussion is to what extent non-financial reporting provisions
should cover suppliers, and this is one of the crucial factors
for effectiveness of this instrument.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

++

Relatively easy to implement for large companies, as their
number is limited in the soy sector.

EU competence

++

In February 2014, the European Parliament and the Council
reached an agreement on a draft directive to improve the
transparency

of

certain

large

companies

on

social,

88

environmental and diversity matters. .
Market and trade distortions

+

Distortions could be expected if disclosure and reporting are
not applied to all companies involved, or if disproportionate
administrative burdens ensue for some of those companies.

Administrative burden
Administrative

burden

the target group(s)

on

+/-

According to the impact assessment accompanying the
Commission’s

Directive

Proposal,

new

disclosure

requirements would entail annual additional costs (e.g.
drafting, publication, specific staff training, data collection,
etc.) of between EUR 600 and EUR 4,300 per company, or
between 10.5 and 75.25 million euros. As the proposed policy

88

European Commission (2014): “Disclosure of non-financial information by certain large companies: European Parliament and
Council reach agreement on Commission proposal to improve transparency”, Statement/14/29 of 26/02/2014. Available
at:http://europa.eu/rapid/press-release_STATEMENT-14-29_en.htm?locale=en
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Assessment
would not introduce new verification requirements, no
significant increase in audit costs is foreseen.89

Administrative

burden

on

+

competent public authorities

According to the abovementioned impact
proposed

non-financial

reporting

assessment,

requirements

are

not

expected to have meaningful budgetary consequences for
public authorities, nor implications for the EU budget.90

3) Biodiversity offsets
Biodiversity offsets appear to be suitable in the case of soy, particularly as new producing countries in
Asia and Africa may emerge in the future. Restoring degraded land or compensating for biodiversity
losses by implementing, for instance, biodiversity conservation projects elsewhere, can typically be
required either in producing countries’ regulations or as a CSR activity of the producer, possibly within the
framework of a multi-stakeholder agreement.
The European Commission has started preparatory work for developing a regulatory framework on ‘No
Net Loss’ (NLL), which includes, among other measures, biodiversity offsets. In the most recent round of
discussions to date, it was decided to limit NNL application for certain commodities to activities within EU,
thus excluding the remainder of the supply chain91. In the context of the present study, this limitation of the
geographic scope appears as a barrier to the effectiveness of this category of instruments. However,
there is uncertainty regarding the feasibility and technical implementation modalities of such an
instrument in third countries.
Table 68: Suitability assessment of biodiversity offsets for soy
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential
negative
impacts

for

reducing
biodiversity

Medium

Biodiversity offsets can help reduce biodiversity loss related to
newly acquired land but, typically, the do not cover production
on land which has been used for soy growing for a long time
(soy production has important biodiversity impacts (erosion,
pesticides, water use etc.). This coverage limitation threatens
to undermine potential effectiveness of this instrument.

89

European Commission (2013) Staff working document: Executive summary of the impact assessment accompanying the
document Proposal for a Directive of the European Parliament and of the Council amending Council Directives 78/660/EEC and
83/349/EEC as regards disclosure of non-financial and diversity information by certain large companies and groups, 16 April 2013,
p. 7. Available at:http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52013SC0128:EN:NOT
90
Id., p. 8.
91 See also http://ec.europa.eu/environment/nature/biodiversity/nnl/pdf/NNL_Operational_Principles.pdf
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Assessment

constraints
Ease of implementation
Applicability

+/-

Implementation in third countries appears challenging.

EU competence

+/-

EU can only legislate for EU companies.

Market and trade distortions

-

If NNL requirement is applied only to EU-based companies,
distortions would be created.

Administrative burden
Administrative

burden

on

-

the target group(s)

This measure would imply quite significant administrative
costs on companies related to reaching agreement on the
scale of biodiversity losses and on the way to offset them.

Administrative

burden

on

+/-

competent public authorities

Administrative costs of regulations would not be expected to
be high.

4) Conditional development assistance
In the case of soy, development assistance might focus on promoting more efficient and more
biodiversity-friendly methods of soy production. Granting development assistance could be conditioned
on the existence of biodiversity-protecting policies and measures in agriculture (e.g. set-asides of original
habitat), specifically in the soy production sector. Specific efforts could be targeted at small farmers who
are mainly active in the transition area between rainforest and monoculture agricultural land. Again, as
with cotton, as much of the world’s production does not come from developing countries, the suitability of
this instrument is questionable.
5) Bilateral agreements
Bilateral agreements could be suitable in the case of soy, not least because imported soy accounts for a
considerable share of EU consumption of this commodity. In addition, there are just a few large exporting
countries (notably Brazil, Argentina).
Partnership agreements are undertakings usually aimed at stabilising trade, supplies and/or prices of a
commodity for the benefit of participating countries. The most relevant example of such an agreement is
the Action Plan for Forest Law Enforcement, Governance and Trade (FLEGT). FLEGT was initiated by
the EU in 2003 and provides a framework for bilateral agreements (in this case, a voluntary partnership
agreement or VPA) between the EU and timber-exporting developing countries (see Annex 2 for further
details). The agreement focuses on prevention of illegal logging, which is an important driver of
biodiversity loss, by means of a licensing system.
At the time of writing, despite promising developments in recent years (e.g. between Indonesia and
several EU Member States), no licensing system has been established in the context of existing FLEGT
VPAs, notably as a result of the complexity of establishing robust legality assurance systems and the
growing importance of export markets other than the EU (in particular, China) and, possibly, a lack of
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political will. This shows that developing a legality assurance scheme for timber is not without
challenges.92 Expanding the scope of VPAs beyond illegally produced commodities so as to cover
sustainable (or biodiversity-friendly) products may face even greater challenges. In particular, it begs the
question of how sustainability or, for that matter, biodiversity damage is defined, and who is to define it.
As certain standards and definitions might not be recognised in the producing country 93, restricting trade
on the basis of biodiversity-related considerations may face opposition in developing countries on the
grounds that foreign values are being imposed upon them. Moreover, little political will has been shown
so far by major exporting countries such as Brazil and Argentina to enter VPAs for timber and a similar
lack of initiative may be expected in the case of soy, which is one of the key crops associated with
deforestation.
Table 69: Suitability assessment of bilateral agreements for soy
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

This

instrument

has

significant

effectiveness

potential

provided that obstacles to implementation can be overcome.

impacts

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+/-

Technical and political barriers to implementation exist.

EU competence

++

Trade (partnership) negotiations fall within the realm of EU
competence.

Market and trade distortions

+

No major distortions are foreseen.

Administrative burden
Administrative

burden

on

+/-

the target group(s)
Administrative

burden

Administrative burden will depend on whether or not a new
certification/licensing scheme needs to be created.

on

competent public authorities

+/-

Administrative burden will depend on whether or not a new
certification/licensing scheme needs to be created.

6) SIA of trade deals
The description and evaluation of this policy instrument in the case of soy is in generally the same as in
the case of cotton (see above).

92 Chatham House (2013)
93 Based on Brack (2013)
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For this instrument to be effective, appropriate care should be taken of timely preparation of the
assessments including quantitative analysis of impacts. The assessments should identify biodiversitysensitive areas and help shape the negotiation agenda so that negative impacts on biodiversity could be
minimised. Periodical evaluation of the agreements with a review clause could also be envisaged.
7) Non-tariff trade restrictions
Trade restrictions for soy, including bans on the import of consignments which were produced in
conditions threatening biodiversity, could be used as a last-resort instrument. They may prove effective in
the short run but may entail a number of adverse consequences in addition to being prone to legal and
political challenges. Such restrictions generally run counter to WTO rules. Proving that a given
consignment of soy has been produced in conditions that are not biodiversity-friendly may be problematic
(although certification and labelling (see above) could be of help in this regard). In the long run, trade
restrictions imposed unilaterally may lose effectiveness in the presence of trade deflection phenomena
(i.e. if producing countries find new purchasing countries; the EU share of global imports remains
significant, particularly for soybean meal, but it is on the decline). Moreover, quantitative restrictions tend
to lead to net welfare losses in the long run and may entail high administrative burdens.
Table 70: Suitability assessment of trade restrictions for soy
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Low/Medium

biodiversity

In principle, an effective instrument in the short run, although it
may lead to legal challenges and retaliation. In the long run, it

impacts

is likely to prove of little effectiveness.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

-

Implementation appears very uncertain due to legal and
political challenges.

EU competence

+

Falls within EU competence, but severe restrictions apply.

Market and trade distortions

-

Trade restrictions are by their very nature distortive and must
be used only as a last resort.

Administrative burden
Administrative

burden

on

-

the target group(s)
Administrative

burden

If the burden of proof is with the importer/exporter, high
administrative costs are to be expected.

on

competent public authorities

-

Substantial

administrative

costs

may

ensue

from

the

application of this instrument by public (custom) authorities,
although these depend on the implementation modalities.
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8) Support for R&D and innovation
Within the soy production sector, this instrument could focus among others on biodiversity-friendly
methods of sustainable soy production. Support for R&D could, in principle, be coupled with development
assistance granted to developing countries. As is the case for cotton (see above), given the range of
possible means which could be used, this policy option is not assessed against the full set of evaluation
criteria. The suitability and/or effectiveness of such an instrument would depend on the amount of
support, on the extent to which research and innovation focuses on biodiversity aspects and on the
deployment of the results in practice. Overall, support for R&D and innovation could be viewed as a good
potential supplementary option which should be explored in greater detail than is possible in this study.
Summary: Policy Instruments for Soy


Since the share of imports in EU consumption is high, and the number of large trading partners is
rather limited, trade policy instruments appear relevant and potentially effective. These instruments
include bilateral agreements, SIA of trade deals as well as non-tariff trade restrictions, although the
latter may be less effective in the long run and would face numerous obstacles to implementation,
particularly if the restriction took the form of outright bans.



Appropriately combining different types of instruments is, however, crucial to ensure effectiveness.
For instance, given the increasing consolidation in the soy industry, certification and labelling appear
to be suitable instruments, particularly if the certification and labelling schemes administered by
multi-stakeholder agreements were to be harmonised with the EU Ecolabel.



For similar reasons, well-designed labelling and certification may also be the basis for the effective
introduction of non-financial reporting requirements including biodiversity-specific information.

5.4.5

Potential policy instruments for beef

Imports account for only a small share of beef consumption in the EU. Therefore, the effects of policy
instruments applied at EU level in terms of alleviating global biodiversity loss would be limited. However,
given the high levels of damage to biodiversity associated with beef consumption and production on a per
unit basis, further analysis of potentially suitable instrument appears to be warranted in the context of this
study. The following instruments, as depicted in the figure below, could apply to the beef trade.
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Possible policy instruments
GPP, Labelling, Waste minimization

Non-financial reporting, GPP, Labelling
Waste minimization

Non-financial reporting,
Certification and labelling, SIA of trade deals

Certification and labelling
Differentiation of trade tariffs
Non-tariff trade restrictions, SIA of trade deals

Biodiversity offsets, Non-financial reporting,
Certification and Labelling
Support for R&D, SIA of trade deals

SIA of trade deals
Conditional assistance programmes
Certification and labelling
Support for R&D

Figure 65: Possible policy instruments for beef

These instruments are further discussed and assessed next.
1) Certification and labelling (including as part of multi-stakeholder agreements)
Beef production is geographically concentrated. Four countries, India, Brazil, the United States and
Australia, supply approximately 65% of the world’s bovine meat trade.94 Moreover, market concentration
is increasing, especially at the processing and distribution stages. This trend towards consolidation in the
sector is likely to further reduce the number of compliance entities, thus easing implementation of
potential policy instruments. This suggests there is scope for biodiversity-related certification and labelling
schemes beyond currently existing initiatives. Consolidation may also improve traceability, which is
relatively well developed due to health and safety imperatives and should be further eased by the
emergence of strategic alliances involving vertical integration (as part of efforts to ‘de-commoditise’ beef).
Despite this potential, there is uncertainty as to the likelihood that certified beef products will increase
their market shares. Current initiatives, such as the Global Roundtable on Sustainable Beef and national
initiatives in countries such as Brazil and Argentina, are relatively new and have so far focused on
traceability issues rather than sustainability-related certification. In the same vein, a very limited number
of farms have so far been certified as compliant with the sustainability standards for beef developed by
95
the Sustainable Agriculture Network The relatively limited scope of these initiatives suggests that further
efforts are warranted in this area. In this sense, Argentina’s Grasslands Project, a certification scheme for
beef seeking to preserve grassland biodiversity through sustainable management by combining
94

FAO (2013)
95 As of July 2013, only two out of the approximately 1,500 farms certified to SAN standards were cattle farms (Sustainable
Agricultural Network, quoted in Chatham House 2013).
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conservation with beef production, is a promising example of biodiversity-oriented scheme (more
information is provided in Annex 6).
Table 71: Suitability assessment of certification and labelling for beef
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

Certification

and

labelling

instruments

show significant

potential for addressing biodiversity impacts. As in the case of

impacts

soy, their effectiveness is likely to depend on these
instruments’ ability to attain a critical mass of beef producers
and consumers.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

Some initiatives are in already place; traceability of food
products is relatively good. Opposition to fully-fledged
certification

(as

opposed

to

mere

traceability-related

information requirements) may exist in large producing
countries.
EU competence

+

The EU has no direct impact on certification of the
international branch organisations; however, the EU might
support demand for certified products and participate in
creating standards.

Market and trade distortions

+/-

Small companies/producers might be subject to a relatively
higher burden related to certification and labelling.

Administrative burden
Administrative

burden

on

+/-

the target group(s)

Relatively low costs for larger companies and associations, for
small farmers it can still be a problem. However, because of
the consolidation trend in beef production, the costs are not
expected to be very high. Ultimately, this will depend on the
actual information requirements under the schemes.

Administrative

burden

on

competent public authorities

+/-

If certification schemes remain with the private sector, no
major administrative burden is to be expected for public
authorities. If schemes were to be run or overseen by public
authorities involving EU or Member State authorities,
additional costs may ensue (they would depend on the need
for on-site inspections and other oversight measures).
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2) Non-financial reporting
As in the case of soy, non-financial reporting appears suitable for beef. An increasingly consolidated
market where product differentiation is becoming a strategic objective for many companies operating in
the beef industry may render this kind of instrument effective if combined with appropriate certification
and labelling. High concentration of wholesale purchasers in many countries may also be instrumental in
this regard.96 The ability of this instrument to address biodiversity loss would however largely depend on
its ability to cover all relevant segments of the supply chain while explicitly targeting biodiversity impacts.
The assessment of non-financial reporting for beef is to a large extent similar to that conducted for soy in
the previous section and is, therefore, not presented in a separate table.
3) Biodiversity offsets
The assessment of this instrument in the case of beef is similar to that of soy. However, while the
implementation of this instrument would also be challenging in the case of beef, it may be less so than for
soy, given that the magnitude of indirect impacts is likely to be lower.
4) SIA of trade deals
As stated above, SIAs of FTAs can in theory be an effective instrument. However, as health and safety
considerations (hormones, BSE risks, etc.) play such a part in shaping conditions for the trade in beef, it
may be challenging to have biodiversity-related considerations stemming from SIAs weigh on negotiation
outcomes.
5) Differentiation of import tariffs
Differentiation of import tariffs appear as a suitable instrument in the case of beef. If appropriately
designed and implemented (which is not without challenges), it could modify the relative prices to the
consumer of sustainable vs. unsustainable beef products and (all other things equal) thereby reduce
demand for imported beef products that are linked to biodiversity loss. The existence of the Common
Customs Tariff within the EU would contribute to the effectiveness of this instrument by ensuring an even
application across EU territory. In addition, there seems to be more scope for tariff differentiation in the
case of beef than in other agricultural commodities, as import duties are relatively high (and poised to
increase from 2014 in the case of Brazil and Argentina, two large beef producers now excluded from the
GSP). Environmental tariffs have so far not been implemented, however, mostly because they are not
explicitly sanctioned by multilateral trade regimes such as the World Trade Organization (WTO).

96

According to Chatham House (2013), relatively small number of supermarkets and restaurant chains account for significant sales
of processed beef products.
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Table 72: Suitability assessment of differentiation of import tariffs for beef
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

Assuming no obstacles to implementation, this instrument
could be effective in modifying the composition of EU beef

impacts

import demand. In the long run, there is however the risk of
trade deflection phenomena whereby unsustainably produced
beef would end up being sold to purchasing countries other
than the EU.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

-

Problems with WTO rules (long-standing disagreement over
process

and

production

measures

(PPM-)based

trade

97

measures ).
EU competence

++

Falls within EU competence (although legal constraints exist
as far as WTO rules are concerned).

Market and trade distortions

-

Distortions would be created between producers as well as
importers

Administrative burden
Administrative

burden

on

+/-

the target group(s)

Producers would have to participate in certification schemes
or otherwise prove that their products meet EU requirements.
This may or may not be in addition to their business-as-usual
practices.

Administrative

burden

on

competent public authorities

-

Negotiations of trade tariffs are likely to be burdensome and
thus costly.

6) Non-tariff trade restrictions
The assessment of this instrument is largely equivalent to that presented for soy and, therefore, not
presented separately. It must be noted that the EU has applied restrictions to beef imports from Brazil
since 2008, in the wake of the 2005 Foot and Mouth Disease. Since then, EU imports of beef from Brazil
have dropped significantly. However, Brazilian exports to other countries (often with less demanding

97

In the context of environmental trade measures, PPMs may refer to factors other than a commodity's physical characteristics –
such as processes and methods used in its production – that have an impact on pollution levels or loss of endangered species, and
that are regulated by national product standards. Attempts made by importing countries to restrict imports based on PPMs used in
the producing country have been deemed contrary to WTO rules.
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requirements) have meanwhile soared. As such, while such restrictions may be effective in reducing EU
consumption, they may not result in a change in production and trade may simply be diverted elsewhere.
7) GPP
While at the moment EU GPP policy does not cover food products, this could still be considered in the
future. However, since GPP may cover only a small percentage of demand for beef (does not cover
households) and because beef imports do not constitute a high share of the EU consumption, this
instrument should be seen rather as a supplementary/minor instrument for beef.
8) Waste minimisation
As for other food commodities, measures aiming at limiting food wastage, including the EU policy in this
respect, have relevance for beef. Again, as beef imports do not constitute a high share of the EU
consumption, this instrument should be seen rather as a supplementary instrument for beef.
Summary: Policy Instruments for Beef


Despite the relatively small share of imports in total EU beef consumption, EU action may be
warranted in some instances with a view to limiting the negative biodiversity impacts of imported
beef consumption in the continent.



Unlike for other agricultural commodities, tariff differentiation appears as a potentially effective
instrument, given substantial tariff preference margins and the limited number of trading partners.



Non-tariff restrictions including outright bans may be suitable as short-term, last-resort options. Both
types of trade barriers may however be expected to be less effective in the long run and face
numerous obstacles to implementation and in terms of trade law.



Certification and labelling as well as non-financial reporting requirements including biodiversityspecific information also appear to be suitable instruments for reasons that are similar to those
discussed in the analysis for soy (increasing concentration in the sector, scope for further horizontal
differentiation, etc.).

5.4.6

Potential policy instruments for fish and seafood

The share of imported fish and seafood in EU consumption shows an upward trend; currently about 50%
of the fish consumed within the EU is imported. At the same time, many fish stocks all over the world
appear to be unsustainably managed. This situation appears to warrant further efforts to minimise
negative impacts, including on biodiversity, of EU consumption of imported fisheries products. The
following policy instruments, as depicted in Figure 66, are potentially suitable for limiting biodiversity loss
related to fish and seafood imports to the EU.
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Possible policy instruments
Labelling, Waste minimization, GPP

Non-financial reporting
Labelling, Waste minimization, GPP

Non-financial reporting
Certification and labelling, SIA of trade deals
Bilateral agreements
Certification and labelling
Differentiation of import tariffs
Non-tariff trade restrictions
Bilateral agreements, SIA
Biodiversity offsets, Non-financial reporting
Certification and labelling
Bilateral agreements
Support for R&D, SIA of trade deals
Conditional assistance programmes
Certification and labelling
Bilateral agreements
Support for R&D, SIA of trade deals

Figure 66: Possible policy instruments for fish and seafood

These instruments and their suitability are further discussed and assessed below.
1) Certification and labelling (including multi-stakeholder agreements)
Compared with other foods, the fish and seafood supply chain is relatively complex. Fish is often exported
for processing to countries with lower labour costs and then re-imported. Illegal and unreported fishing
practices continue to be commonplace. Fish and seafood come from two main types of sources with
different biodiversity impacts: wild capture and aquaculture. To be effective, certification and labelling
need to take this complexity into account and be based upon reliable and comprehensive traceability
mechanisms (which are presently not in place).
The most relevant certification scheme for fish is supervised by the Marine Stewardship Council (MSC).
The MSC has two different standards, one for sustainable fishing and one for traceability. Fisheries and
seafood businesses voluntarily seek certification against relevant standards, which meet the world's best
practice guidelines for certification and eco-labelling. The total fisheries catch/production that is already
certified constitutes around 10% of the annual global harvest of wild capture fisheries98.
While there is a range of certification initiatives for wild capture fish, the aquaculture sector lacks
internationally recognised common standards relating to biodiversity or sustainability that are directly
linked to certification processes. The FAO Code of Conduct for Responsible Fisheries (1995) 99 covers the
capture, processing and trade of fish and fishery products, fishing operations, aquaculture, fisheries

98http://www.msc.org/business-support/key-facts-about-msc
99
FAO (2015): Code of Conduct for Responsible Fisheries. Available at: http://www.fao.org/docrep/005/v9878e/v9878e00.htm#77
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research and the integration of fisheries into coastal area management. Although it provides principles 100
and sets an number of standards, it is intended to “serve as an instrument of reference to help States to
establish or to improve the legal and institutional framework required for the exercise of responsible
fisheries and in the formulation and implementation of appropriate measures”. Its translation into actual
standard-based certification schemes is therefore left to specific initiatives.
Such standards for aquaculture do not exist at EU level either 101, although health and safety requirements
are in place. Further efforts may therefore be warranted in this area, particularly with regard to ensuring
traceability throughout the value chain. As for the other agricultural commodities examined in this study,
those efforts could be rendered less burdensome by increasing consolidation and vertical integration in
the fisheries sector.
Table 73: Suitability assessment of certification and labelling for fish and seafood
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium

biodiversity

Certification is already required as a pre-requisite for marine
fisheries products imported to or exported from the EU. These

impacts

products must be validated as legal by the competent flag
state or exporting state. Legality in this case essentially refers
to the fight against overfishing including unreported and
unregulated fishing. Although a suitable proxy for biodiversity
impacts, the latter are not explicitly addressed. Any further
improvement of this kind of instrument is likely to require
setting up a fully comprehensive electronic database (most
certification and verification work is done on paper) that
enables systematic cross-checking; e.g. to address transshipping issues and complexity from export / re-import
patterns.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

Some initiatives, like MSC, are already in place. However,
fraud remains possible due to illegal and unreported fishing
practices.

EU competence

+

The EU has no direct impact on private certification schemes.
However, it can support demand for certified products and

100

Most notably with regard to biodiversity, General Principle 6.2 reads as follows: “Fisheries management should promote the
maintenance of the quality, diversity and availability of fishery resources in sufficient quantities for present and future generations in
the context of food security, poverty alleviation and sustainable development. Management measures should not only ensure the
conservation of target species but also of species belonging to the same ecosystem or associated with or dependent upon the target
species.”
101
The Aquaculture Stewardship Council, ASC was created by WWF and IDH (Dutch Sustainable Trade Initiative). It is a voluntary
standard with relatively limited reach so far.
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Assessment
participate in creating standards (including the creation of an
EU certificate).

Market and trade distortions

+/-

Small companies might be subject to a relatively higher
burden related to certification and labelling. This may create
market distortions.

Administrative burden
Administrative

burden

on

+/-

the target group(s)

Moderate

costs

for

larger

players;

for

small

ones

administrative burden may be a problem. Consolidation in the
sector, also vertical, can lower the costs over time. Ultimately,
this will depend on the actual information requirements.

Administrative

burden

on

competent public authorities

+/-

If certification schemes remain with the private sector, no
major administrative burden is to be expected for public
authorities. If schemes were to be run or overseen by public
authorities involving EU or Member State authorities,
additional costs may ensue (they would depend on the need
for on-site inspections and other oversight measures).

2) Non-financial reporting
The assessment of this instrument applied to fisheries products is similar to that presented for other food
commodities. In this case, it presents the additional challenge of an extremely complex and
heterogeneous market which, as indicated in the analysis of certification and labelling above, compounds
with illegal and unreported fishing to render traceability difficult in many cases. However, increasing
concentration and vertical integration in the fisheries sector suggests that further efforts to introduce
biodiversity-related reporting requirements may be suitable to address biodiversity impacts of fisheries
trades (as the number of compliance entities is poised to decrease over time).
3) Bilateral agreements
Bilateral agreements are commonly used by the EU in the fisheries sector. They are typically referred to
as fisheries partnership agreements. It should be noted that these agreements differ from the agreements
related to other commodities in that they cover fishing rights rather than trade. Potentially relevant for this
analysis are fisheries partnership agreements with “southern” partner countries, whereby the EU pays
financial compensation for fishing rights in the exclusive economic zones (EEZs) of the partner countries.
Such agreements can focus on single fish species (notably tuna) or on a wider range of fish stocks. A
varying but significant part of the financial contribution is typically aimed at promoting sustainable fishing,
control and monitoring to prevent illegal fishing. 102 As a general rule, biodiversity tends not to be
addressed explicitly, with the exception of specific provisions (e.g. on by-catch and impacts on marine
ecosystems) in some partnership agreements. It can nonetheless be assumed that preventing overfishing
is generally also a powerful means of limiting biodiversity loss. An important caveat is that existing
102 http://ec.europa.eu/fisheries/cfp/international/index_en.htm
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partnerships tend to cover only species with high market value. As there may not necessarily be a
correlation between the market value of the species and associated biodiversity impacts, this instrument
may need to be considered alongside other measures that are primarily aimed at reducing biodiversity
loss.
Table 74: Suitability assessment of bilateral agreements for fish and seafood
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium/High

biodiversity

This

instrument

has

significant

effectiveness

potential.

However, its ability to reduce negative biodiversity impacts

impacts

appears to be limited by the fact that, at present, fisheries
partnership agreements only exist for species with high
market value and are not primarily aimed at protecting
biodiversity.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

Technical and political barriers to the use of this instrument for
biodiversity-related purposes exist, in particular with regards
to assessing biodiversity implications of fisheries activities.

EU competence

++

Trade and fisheries partnership negotiations fall within the
realm of EU competence.

Market and trade distortions

+

No major distortions are foreseen at this stage.

Administrative burden
Administrative

burden

on

+/-

the target group(s)
Administrative

burden

Administrative burdens will depend on whether a new
certification/licensing scheme needs to be created or not.

on

+/-

competent public authorities

Administrative burdens will depend on whether a new
certification/licensing scheme needs to be created or not.

4) Conditional development assistance
Conditional development assistance in the fishing sector is granted on the basis of bilateral agreements.
This option is described and evaluated above.
5) Differentiation of import tariffs
The assessment of this instrument applied to fisheries products is roughly similar to that presented for
beef products.
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According to WTO data, the average tariff for imports of fish and crustaceans, molluscs, and other aquatic
invertebrates to the EU neared 11% in 2012. Although many of the obstacles to implementation
discussed earlier in this report also apply to fisheries products, differentiation of import tariffs may appear
suitable given the significant preference margins.
Non-tariff restrictions
The international nature of marine conservation (the common-pool and public goods dimensions of the
marine environment transcend national boundaries) suggests there is a case for using trade policy as an
indirect means to protect the marine environment. The WTO notes that, as fish and fishery products now
constitute the most highly traded food commodity, trade restrictions can potentially lead to better resource
protection and better fishing practices.103The EU has applied bans on fish and seafood imports from
several countries including Cambodia, Belize and Guinea. These restrictions are based on the EU
regulation to prevent, deter and eliminate illegal, unreported and unregulated fishing (IUU) which entered
into force on 1 January 2010. Indeed, as indicated earlier in this section (see section on certification and
labelling), only marine fisheries products validated as legal by the competent flag state or exporting state
can be imported to or exported from the EU. The EU is the only region in the world to have implemented
this kind of regulation and is currently cooperating with large market states (US, Japan) in this area.
Although in many respects the assessment of this instrument applied to fisheries products is similar to
that presented for soy, the existence of a legal regime addressing IUU eases implementation. 104 It remains
unclear, however, whether biodiversity impacts could be explicitly addressed by such restrictions to trade.
Table 75: Suitability assessment of non-tariff restrictions for fish and seafood
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium/High

biodiversity

Non-tariff restrictions underpinned by the IUU regime can in
principle be an effective instrument in the short run. In the

impacts

long run, trade deflection phenomena may undermine
effectiveness.

Secondary criteria

Score

Assessment

Ease of implementation
Applicability

+

Instrument

currently

implemented,

although

not

on

biodiversity-related grounds
EU competence
Market and trade distortions

++
-

Falls within EU competence
Substantial

distortions

would

be

generated

between

producers as well as importers
103

WTO (2010): Trade and Fisheries: Key Issues for the World Trade Organization. Staff Working Paper ERSD-2010-03. Available
at: http://www.wto.org/english/res_e/reser_e/ersd201003_e.pdf
104
Id. The WTO points out that, although in some cases (e.g. IUU catch), trade restrictions can be the only way to regulate
environmentally problematic practices, such measures can also discriminate between countries and be detrimental to developing
countries with limited capacity to manage fish stocks or to document the management.
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Assessment

Administrative burden
Administrative

burden

on

-

the target group(s)
Administrative

If the burden of proof is with the importer/exporter, high
administrative costs are to be expected

burden

on

-

competent public authorities

Substantial

administrative

costs

may

ensue

from

the

application of this instrument by public (custom) authorities,
although these depend on the implementation modalities

6) Biodiversity offsets
As stated above (5.3.2), this instrument could be useful in the case of aquaculture, as impacts on
surrounding marine ecosystems (pollution, runoffs, etc.) tend to be measurable and localised. For general
comments related to this option and its development within the EU, the reader is referred to the relevant
section in the description of the instruments for soy.
7) GPP
For a general assessment of this instrument, the reader is referred to the relevant sections earlier in this
report and in the annexes. Although EU GPP policies tend not to cover food products, there might be
scope for expanding these schemes to fisheries products considering the significant share of imports in
total EU consumption – all the more so since certification and labelling of fish and seafood products within
multi-stakeholder agreements is already advanced.
Table 76: Suitability assessment of GPP for fish and seafood
Primary

criterion:

Score

Assessment

relevance and expected
effectiveness
Potential

for

negative

reducing

Medium/High

biodiversity

instrument

has

significant

effectiveness

potential,

particularly if it were to become legally binding and

impacts

Secondary criteria

This

appropriately address supply chain-related complexities.

Score

Assessment

Ease of implementation
Applicability

+

Implementation is not expected to entail major challenges
given the current existence of certification schemes.

EU competence

++

This falls within the realm of EU competence (e.g. expanding
Ecolabel remit).

Market and trade distortions

+

Distortions may arise as non-certified products would be
excluded from public sectors markets.

Administrative burden
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Assessment
Administrative burdens will depend on whether a new
certification/licensing scheme needs to be created but are
expected to be low if instrument were to build upon existing
schemes.

Administrative

burden

on

competent public authorities

+

Administrative burdens will depend on whether a new
certification/licensing scheme needs to be created but are
expected to be low if instrument were to build upon existing
schemes.

9) Support for R&D and innovation
Within the fish and seafood sector, support for R&D and innovation could focus among others on
biodiversity-friendly methods of sustainable catch and aquaculture. Such support is partially granted
within fisheries partnership agreements. In cases where such agreements have not been concluded,
support can be channelled through development aid programmes. Support for R&D in this area can also
be granted for international research programmes focussing on methods of sustainable fish catch,
aquaculture and marine biodiversity protection. As for the other commodities, given the range of possible
means which could be used, this policy option is not assessed against the set of evaluation criteria. The
suitability and/or effectiveness of such an instrument would depend on the amount of support, on the
extent to which research and innovation focuses on biodiversity aspects and on the process of
deployment of the results in practice. Overall, support for R&D and innovation could be viewed as a good
potential supplementary option which should be explored in greater detail than is possible in this study.
10) Waste minimisation
As for the other commodities, measures aiming at limiting food wastage, including the EU policy in this
respect, have relevance for fish. This instrument should be seen as a supplementary measure and will
not be evaluated in further detail.
11) SIA of trade deals
As stated earlier in this report, SIA of FTAs appears as a no-regret and thus desirable option for all
commodities. Therefore, it will not be evaluated separately in detail for the fish and seafood sector. As
noted in the fish and seafood commodity case study, subsidies are one of the key areas that have been
addressed in negotiations within the WTO in recent years with regard to fisheries trade. Along the lines of
the World Bank’s recommendation105, SIA of FTAs can help limit biodiversity loss by pinpointing the
impacts of subsidies favouring fishing effort and capacity enhancement (and thus, potentially, overfishing)
so that a strong case for the removal of these subsidies can be made in the context of trade negotiations.
This appears all the more important since trade is not covered by fisheries partnership agreements.

105

The World Bank (2009): The sunken billions: The economic justification for fisheries reform.
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Summary: Policy Instruments for Fish & Seafood


The most effective policy instruments would appear to include bilateral agreements (in this case,
Fisheries Partnership Agreements), which are already in place with some countries. These
agreements could usefully incorporate a wider range of biodiversity-specific provisions.



Certification and labelling schemes currently exist, although there is much scope for bolstering and
harmonising them. In addition, there do not seem to be internationally recognised certification
processes for either biodiversity or sustainability of aquaculture. Consolidation trends in fish
production sector may be instrumental in promoting this harmonisation as well as the development
of certification processes for aquaculture.



Differentiation of trade tariffs could also be considered given significant preference margins, even if
they may run into legal obstacles (WTO rules).106



No Net Loss could also be used especially in the area of aquaculture. This could be supported
through CSR initiatives such as non-financial reporting. Trade restrictions may be applied as a lastresort policy; these have been applied already to some countries on the basis of the EU Regulation
to prevent, deter and eliminate illegal, unreported and unregulated fishing (IUU).

5.5

Summary of policy instruments and their potential application

Altogether, a total of eleven (groups of) policy instruments have been identified and assessed. While
some of these policy instruments appear to be suitable at least to some extent for all the selected
commodities, others show potential of being applicable only to a subset of the selected commodities.
The following instruments are potentially applicable across all the selected commodities:
 Certification and labelling: While coverage differs (e.g. only a small percentage of soy production and
fish coming from aquaculture are covered), this instrument is currently applied on a voluntary basis to
all the selected commodities. Typically, multi-stakeholder agreements coordinate certification
schemes. While a multitude of such schemes is available for each of the commodities, in some cases
there are one or two schemes which are clearly more popular and visible than the others (e.g. RTRS
for soy, BCI for cotton, MSC for wild capture fish). The EU Ecolabel is currently not used for food
products; in the selected group of commodities Ecolabel certification standards exist only for cotton.
The EU might consider active participation in creating more harmonised standards e.g. through linking
the most recognizable certification schemes to the EU Ecolabel. In most cases, certification and
labelling encompasses a broader range of aspects than biodiversity or environment; for instance social
and ethical considerations are also typically included. This form of certification and labelling where
several important issues are combined may provide economies of scope compared with single-issue
labelling. Appropriate definition and monitoring of biodiversity impacts would, however have to be

106

The WTO notes: “Trade actions of individual countries or groups of countries have the potential to fall under the jurisdiction of,
and possibly conflict with, a wide range of WTO rules, including sanitary and phytosanitary measures, anti-dumping, subsidies and
countervailing measures, and technical barriers to trade and rules of origin. Depending on how broadly protection of human health
and the environment are interpreted, efforts to promote marine conservation could lead to a proliferation of trade restrictions that are
allowable under WTO rules.” WTO (2010), p. 4.
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ensured in all cases. Finally, certification and labelling can be a useful tool supporting other
instruments such as non-financial reporting, GPP and non-tariff trade restrictions.
 Sustainable impact assessments (SIA) of trade agreements: SIAs typically provide for the identification
and preliminary assessment of various social, economic and environmental impacts related to
production of traded commodities. Such assessments could be extended to identify biodiversitysensitive areas and biodiversity impacts related to the production of traded commodities, and to
propose targeted measures for limiting and alleviating the implied biodiversity losses. Which policy
outcomes could be achieved with this instrument, however, depends on how exactly it is designed,
what concrete actions and policies result from it, and on control and monitoring of its effectiveness.
This instrument can be combined with conditioned development assistance and support for R&D.
Namely, the measures proposed for alleviating the identified biodiversity losses due to production of
traded commodities may be supported within development assistance programmes which may contain
R&D funding and contribute to spreading know-how and technological innovation. Despite the fact that
SIAs can remain relevant during the implementation of FTAs and, as such, are not limited to being a
trade agreement ‘negotiation’ tool, the fact that SIAs have already been completed in recent years for
certain commodity source countries (such as India and cotton) would suggest that issues related to
trade sustainability and biodiversity may not be revisited for a number of years. Non-financial
reporting: This instrument could possibly be used to require or incentivise companies to reveal the
origin and/or environmental (biodiversity-related) characteristics of the inputs/products used in their
production processes, if relevant regulations were extended to incorporate biodiversity considerations.
For this instrument to be fully effective, the whole supply chain including imports should be covered.
While non-financial reporting is used partly as a CSR measure, this is an area which has and will
continue to be covered by legislation and related rules in the coming years (see Annex 6 for details),
which in turn would most probably increase the effectiveness of this instrument.
 Conditional development assistance: Development assistance can be granted with the aim to support
specific sectors in the receiving country (such as agriculture or mining) with a condition that
appropriate measures are taken to avoid or minimise biodiversity loss. Thematic programmes such as
Global Public Goods and Challenges (GPGC) could be suitable to launch relevant cooperation
projects, but greater leverage could be obtained through regional and country programmes.
Effectiveness of this instrument depends among other things on the scale of the development aid
directed to the specific production sectors and on the extent to which biodiversity issues are covered.
Other factors influencing the policy outcome include appropriate practical implementation, i.e. to what
extent the conditions and recommendation are respected; monitoring of the assistance programmes is
crucial for their effectiveness. Conditioned development assistance can be combined with support for
R&D and with SIA of trade agreements.
 Support for R&D: R&D support could be used to minimise biodiversity loss related to production of the
imported commodities, e.g., if directed towards technologies, processes or techniques to minimise the
use of land, water and other natural resources, to limit the use of chemicals (such as pesticides) or to
minimise waste. R&D support can be granted through two main channels: within the EU research
programmes and within development assistance programmes. The scope of the EU research
programmes covers mostly basic research but can also include exploring biodiversity impacts related
to production of various commodities and the ways in which these impacts can be alleviated. R&D
support within development assistance programmes typically focuses on applied research and
spreading know-how.
The remaining instruments appear to be suitable for some of the selected commodities. These are:
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 Waste minimisation policies: This instrument may be especially suitable for cotton where a
considerable potential for more recycling/reuse exists. Recycling would allow decreasing demand for
primary cotton, thus indirectly contributing to lowering biodiversity loss in the producing countries.
While waste minimisation would also in principle be suitable for food commodities (soy, beef and fish),
for soy and beef this instrument does not appear to have a large potential. Soy is mostly used as
feedstuff or in products with long expiry dates such as soy oil, where not much scope for minimising
food wastage exists. Imported beef constitutes only a small percentage of beef consumed within the
EU, so that this instrument would have only marginal effects on biodiversity impacts from beef
production in third countries. Finally, as the recycling rate for gold is already very high, the use of this
instrument has not been assessed. For these reasons, we have evaluated this instrument only for
cotton and fish.
 Green Public Procurement: Within the group of the selected commodities, this policy instrument
appears to be especially suitable. Indeed it is already in use for textiles where EU criteria for GPP
have been formulated. There is a potential to apply GPP to other commodities, in particular to beef
and fish. Soy, which is mostly used in feedstuffs, seems to present less potential for effective
application of this instrument.
 Differentiation of import tariffs: In the group of the selected commodities, this instrument may only be
potentially suitable for beef and fish. This is because import tariffs for the other commodities are very
low (with a tendency to decrease further), especially in the case of tariffs applying to imports from
developing countries). This option would be difficult to implement under current WTO rules which
impose the condition that ‘like products’ have to be granted the same favours, advantages and
immunities with respect to all the WTO members. Therefore, unless the rules change, differentiation of
import tariffs on commodities/products according to biodiversity impacts would be prohibited. An
important issue under WTO law is whether products may be treated differently because of the way in
which they have been produced even if the production method used does not leave a trace in the final
product (for further explanations see Annex 6, section on differentiation of trade tariffs). However in
principle it could be an option worth considering in future.
 Non-tariff trade restrictions (e.g. import bans or partial restrictions): Within the group of the selected
commodities, this instrument might potentially be useful for soy, beef and fish. Applicability of this
instrument for cotton and gold may be limited due to complex supply chains and problems with
traceability. This instrument is currently used for fish products coming from several countries
(specifically Cambodia, Belize and Guinea). These restrictions are based on the EU regulation to
prevent, deter and eliminate illegal, unreported and unregulated fishing (IUU). We would consider this
instrument as being a ‘last resort’ measure, applicable mostly to cases where illegal production can be
proven and the producing countries do not implement sufficient steps in order to limit illegal
procedures.
 Bilateral agreements: Bilateral agreements, such as the FLEGT VPA, between the EU and the
country-producer appear to be easier where significant illegal production exists in the producer country
and where the producing country may find it beneficial to enter into such an agreement in order to
strengthen its own initiatives to limit illegal production. Furthermore, such agreements may be more
economically justifiable for commodities which are imported into the EU in large quantities and where
few trade partners exist. The reason is that the agreements involve extensive negotiations and are not
easily implemented (which is shown by the example of FLEGT); thus their potential cost-effectiveness
in countering biodiversity loss for a relatively small volume of imports may be low. Within the group of
the selected commodities, this instrument seems to present a relatively high potential for soy and fish.
As a matter of fact, partnership agreements are commonly used by the EU in the fish and seafood
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sector but they cover access to third countries’ fishing zones rather than bilateral trade. This
instrument may be combined with conditioned development assistance programmes and with support
for R&D. For instance, partnership agreements may contain provisions related to financial assistance
earmarked to a given production sector and to R&D support for the sector including transfer of ‘knowhow’.
 Biodiversity offsets: This instrument could potentially be suitable for all the selected commodities with
the possible exception of cotton. The reason for excluding cotton is that cotton growing does not
typically involve acquiring new land, at least not in the major producing countries. Furthermore, the
main biodiversity impact of cotton growing relates to use of water and pesticides and not to land
directly. This option would potentially be suitable especially for soy and beef in cases where forest
logging is still used for creating pastures and agricultural land. In the fish and seafood sector,
biodiversity offsets could be used in aquaculture, to compensate for losses e.g. in mangrove
ecosystems. The same applies for gold mining. Restoring degraded land or water basins or
compensating for biodiversity losses by means of implementing biodiversity conservation project
elsewhere can typically be required either within the regulations of the producing countries or as a
CSR activity of the producing firm, possibly within the framework of a multi-stakeholder agreement.
In the short-term, and according to our assessment, the most widely applicable policy instruments would
include conditional development assistance, No Net Loss, Green Public Procurement, non-financial
reporting and certification and labelling.
A number of instruments can be seen as supportive or horizontal measures. These include waste
minimisation policies, support for R&D and SIA of trade agreements. EU participation and/or support for
international initiatives such as biodiversity-related conventions, programmes providing financial grants,
multi-stakeholder agreements and due diligence guidance also belong to this category.
Other instruments worth considering include VPA (only for selected commodities), import bans (as a very
last resort instrument for selected commodities) and differentiation of trade tariffs (though the latter shows
little potential taking into consideration existing WTO rules and trends towards lower tariffs).
Over time, more attention could be given to a possibility of implementing market-based instruments
(taxes/charges, subsidies or marketable permits) which are targeted at commodities. Price incentives
addressing the existing externalities related to biodiversity loss in non-EU countries may in certain cases
be effective in impacting demand and stimulating the supply of biodiversity-friendly commodities and
products. At the moment, however, the methods for measuring biodiversity loss due to production of
various commodities are not seen to be developed enough to allow for the assessment of the potential
effectiveness of this type of instrument. Further targeted research could help bring it closer to potential
application.
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Annex 1: Summaries Literature review
LITERATURE SOURCE: Bang, J. K., et al. (2011). EU Consumption, Global Pollution. ,
World Wildlife Fund Trade and Investment Programme and the Industrial Ecology
Programme at the Norwegian University of Science and Technology.
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LITERATURE SOURCE: Bang, J. K., et al. (2011). EU Consumption, Global Pollution. ,
World Wildlife Fund Trade and Investment Programme and the Industrial Ecology
Programme at the Norwegian University of Science and Technology.
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LITERATURE SOURCE: Bang, J. K., et al. (2011). EU Consumption, Global Pollution. ,
World Wildlife Fund Trade and Investment Programme and the Industrial Ecology
Programme at the Norwegian University of Science and Technology.
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Pages: 14

policy) but the CO2 footprint from imported products will
further increase. “It is unlikely that trade flows are directly
impacted by current CO2 regulations in the EU”

Other comments

Causal pathways
-

Pages: ….

By proxy: emission pressures only

Pages: ….

are

End of life management is not included. The user phase is

Pages: 17

identified as linking EU demand

included for electronic devises, where energy efficiency

for

plays an important role in the total carbon footprint of the

How are knowledge gaps related
to

causal

pathways

between

pressures and impacts dealt with?
Are biodiversity impacts analysed
directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

certain

pathways
commodities

to

biodiversity/ecosystem impacts in

product (LCA).

exporting countries?

There is no statement on biodiversity loss in the specific
source countries.

Are relevant illegal or unregulated

No

Pages: ….

YES

Pages: 14, 19-

activities taken into account?
Other comments

Policy instruments
Does the study discuss policy
instruments/intervention?

Does the study provide policy

23

YES

Pages: 19-23

recommendations?

1

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.

Commodities and exporting countries
Which

are

the

commodities

perceived as (potentially) relevant
and

how

is

their

Selection of the 40 researched trade flows:
1.

relevance

Pages: 2-10

First group of 20 trade flows: focus on primary
commodities (according to OECD definition. )The

determined or validated?

most significant commodity group for the sector
was selected in terms of economic value and
physical volume of trade. From these groups
specific significant commodities were chosen to
represent the group.
2.

Second group of 20 trade flows: based on
discussion of wider selection criteria, e.g. likely
significance of environmental impacts, economic
value, physical volume. An MCA decided on the
final list.

For each sector several commodities are considered
Agricultural products, food: bananas, bovine meat,
cocoa, coffee, fish (crustaceans etc.), fish (fresh, frozen
etc.), maize, milk products (butter, cheese), rice, soybean,
sugar (raw and refined), tea, wheat and wheat flour
Non-food agricultural products: bioethanol, cotton,
cotton fabrics (woven), leather, natural rubber, crude palm
oil, tobacco (unmanufactured), wood (rough and simply
worked), chemical wood pulp
fossil fuels: coal, crude petroleum, natural gas (whether
or not liquefied), liquefied propane and butane gas,
petroleum oils other than crude, synthetic rubber
metals & minerals: aggregates, aluminium, aluminium
ores and concentrates, cadmium (unwrought), cement,
copper

ores

and

concentrates,

gold

ores

and

concentrates, iron and steel, iron ores and concentrates,
mercury, natural calcium phosphates, zinc ore and
concentrate

How is trade in these commodities

Statistics for EU import are assessed in terms of

assessed?

economic value and physical volume. These are based on
data from Eurostat and UNComtrade.

Flows of raw

materials in manufactured goods made from a number of
component materials are not included. Literature review
provided additional data.

Pages: 2
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.
Which

exporting

regions

are

exporters,

countries

or

The countries covered are the ones with the greatest

Pages:

(biggest

share in EU import (top 3). For all sectors there is a broad

2-9

biologically

geographical spread of source countries. In general a

covered
most

diverse,…)

small number of countries account for a large proportion
of imports (for many of the commodities studied the top
three countries represented at least 50% of the total of EU
imports by volume.
Overall main source countries: Russia, US, Brazil,
Norway, Canada and Ukraine
Agro Food: e.g. main source country for soybean is
Brazil accounting for 66%of total EU imports. The main
exception is Fish, this could be caused by the large
amount of species sub categories.
Agro

Non-Food:

For

Wood

Russia

and

Eastern

European countries are the main source countries. For
palm oil and natural rubber South East Asia is the main
source region.
Which commodities emerge as

These

having

(Environmental impacts only (relative), environmental

the

biggest

impact

in

are

discussed

from

a

EU

point

source countries, in relative terms

impacts and import volume combined (absolute))

(per unit produced/traded) and in

Agro-food: Crustaceans; Soybean

absolute

terms

(taking

account trade volumes)?

into

of

view

Agro non-food: Cotton; Wood
Metals and Minerals: Gold; Iron Ores and Concentrates
Fossil Fuels: Synthetic Rubber; Crude petroleum
“Overall environmental impact scores for fossil fuels
across all categories were higher than for other sectors”;
If one only looks at the biodiversity impacts of food and
non-food agricultural, however, these sectors get highest
rankings (p. iv)

Other comments

The above ranking is for environmental impacts which is
the total of impacts on biodiversity, climate change,
human health and natural resources.
Importance of EU imports in World trade (%) is an
interesting indicator for analyzing trade flows. If import
rates are high, it’s possible that EU policy can have a
larger impact.

Pages: 166-168
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.

Pressures and impacts
How is biodiversity defined?

-

Pages: ….

Which pressures and impacts in

Permanent land intake – yes, “habitat destruction is one

Pages: 13-161

source countries are analysed?

of the main impacts discussed for biodiversity, land use in
itself was not the indicator, rather any degradation in land
quality brought about by land use.” (p.12)
Fragmentation – sometimes (e.g. mining: development
of new infrastructure, opening land for housing and other
uses)
Noise and/or Light Disturbance – yes (e.g. noise from
road, rail, air transport)
Pollution (water, air, soil) –yes (pesticides, herbicides,
insecticides, air, soil and water pollution; e.g. “impacts on
marine biodiversity from shipping through the use of
biocides in anti-fouling paint on the hull of vessels”, water
run-off)
Invasive alien species – yes; e.g. marine biodiversity
being threatened through the discharge of ballast water,
thus introducing non-native species (p14)
Over-exploitation – yes, e.g. only 24% of Marine stocks
are less than fully exploited (monitoring of world fish
stocks, SOFIA, 2006 p/ 32)
Other – climate change, human health and Natural
resources are the other impacts that, together with
biodiversity, define the environmental impact of the
commodity
Breeding of crops for specific characteristics may shrink
the gene base, concerns over gene transfer between
genetically modified maize and wild species

Are pressures clearly linked to

Chapter 3 discusses the environmental impact of each of

business sectors?

the commodities (ordered by sector)

How are indirect impacts dealt

These impacts are not discussed in depth. For some

with?

commodities they are mentioned (e.g. illegal poaching
and hunting gains access to forests due to road
infrastructure being added for new palm oil plantations p.
69)

Pages: 13-161

Pages: ….
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.
How are other than local impacts

For

dealt with?

assessment of environmental impacts. In the commodity

each

sector

the

study

describes

an

overall

Pages: 13-161

sections some details on source countries are given but
the impacts are mainly discussed on a global level.
-

Pages: ….

Which parts of the trade flow

Source countries (exporting countries). Sometimes this

Pages:

chains are analysed?

covers re-exporting (as is the case with Switzerland

How are cumulative impacts dealt
with?

exporting tea). These cases are indicated.
The focus is on raw materials and processed materials
(not flows of materials in manufactured goods, made from
a number of component materials).
End of life impacts are discussed for some commodities (
e.g.

Synthetic

rubber:

disposal

of

non-degradable

synthetic waste with leaching of constituent materials and
breakdown products in water, soil and air, p161 )
Environmental impacts due to transporting are discussed
in a separate section. : p 161-165
e.g. intermediary activities such as transport nodes
Other comments

Multi Criteria Analysis was used to try to detect sensitivity
of the commodity rankings to different relative weights
being given to the impacts and volumes of trade flows to
the EU (p 168; Appendix 3)

Methods and indicators
Which methods and indicators are

The rating of the impacts is based on expert judgment,

used to describe and measure

based on information from literature review. Most data

impacts?

were available for Climate change, where qualitative data

Pages: 10-13

was available from LCA databases and studies for most
commodities. For the other areas, the ratings generally
had to be defined on qualitative data.
Which

criteria

determine

if

are

used

impacts

to
are

significant?

Four criteria are used: Climate change, Biodiversity ,

Pages: 10-13

human health and natural resources
These impacts, together with import volumes (impact of
transport), make up the final ranking of commodities
within a sector;

How are different types of impacts

all four criteria get a rating through expert judgment (high

Pages11
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.
related

or

compared

to

each

other?

impact- significant impact- low- negligible- no data).
Guidelines for rating each of the four areas were defined
(Appendix 4)

How are applied methods of trade-

Through summing the ratings for

flow

biodiversity, human health and natural resources., these

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?

where then multiplied

climate change,

Pages: ….

by the total volume of EU

transports.
The authors ask to use caution regarding the use of
ratings for environmental impacts due

to variations in

data availability and quality, and the difficulties of
comparing impacts across commodities has been noted
earlier.(p.183)
If the concept of “environmental

-

Pages: ….

What is the temporal scope of

Historical losses due to land use change were only

Pages: 4-5, 12

applied indicators (e.g., including

considered where there was evidence of its occurring now

“historical” or anticipating future

or in the recent past ( last 10 years) – future losses were

footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?

2

losses)?

not incorporated. The trade flow analysis does give a
trend of resource flows going up or down

Other comments

The report states a lack of information and data on which

P ii

to base the ratings in some cases. The focus of future
studies

should be on understanding impacts on

biodiversity, human health and natural resources.
“For further research it would be useful to explore how to
define a set of impact areas which could satisfy both
policy needs and also relate to categories used in both
the general environmental literature and the categories
used in LCA studies.” (p.11)
Recommendations for improving the methodology are
given (p 179-180)

Causal pathways
2

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Bates, J. and N. Dale (2008). Environmental Impacts of
Significant Natural Resource Trade Flows into the EU, AEA Energy and Environment.
report to DG ENV.
How are knowledge gaps related

By using the expert-rating system and defining guidelines

to

on how to rate the impacts.

causal

pathways

between

pressures and impacts dealt with?

Pages: ii

The main problem

encountered was lack of information and data on which to
base the rating.

Are biodiversity impacts analysed

Both, depending on the commodity. Mainly with qualitative

directly or by proxy (e.g., land-use

descriptions.

Pages: 13-161

change or emission pressures)
only?
Which

causal

pathways

are

examples of policies influencing volume and nature of

identified as linking EU demand

trade flows (p 174);

for

to

other cause- effect relationships are not clearly defined.

biodiversity/ecosystem impacts in

certain

commodities

For some commodities this is explained better (depending

exporting countries?

on literature review) in the description of environmental

Pages:174

impacts (chapter 3: p 13-161)
no

Pages: ….

Does the study discuss policy

Yes- on the existing policies for the selected commodities

Pages:

instruments/intervention?

(not specific on biodiversity)

168-173

Does the study provide policy

Yes

Pages:

Are relevant illegal or unregulated
activities taken into account?
Other comments

Policy instruments

recommendations?

vi-vii;

174-176, 185
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LITERATURE SOURCE: Bertzky, M., et al. (2011). Indirect land use change from biofuels
production: implications for biodiversity. Peterborough, JNCC. JNCC Report, n° 456.

Commodities and exporting countries
Which

are

the

commodities

perceived as (potentially) relevant
and

how

is

their

Biofuels in general, some cases act about a specific

Pages: 1, 5

feedstock e.g. box1: Sugarcane in Brazil)

relevance

determined or validated?
How is trade in these commodities

Only production of feedstock is covered.

Pages: ….

Table 1, p 1. USA, EU, Brazil, Argentina, China, Canada:

Pages: 1

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

biologically

diverse,…)

main biofuel producing countries
China and India: future development plans
Indonesia/ Malaysia: largest producers of palm oil
Ukraine: rapeseed

Which commodities emerge as
having

the

biggest

impact

Not discussed

Pages: ….

Species and populations, ecosystems, their services and

Pages: 8

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

habitats
Which pressures and impacts in
source countries are analysed?

Permanent land intake YES,

Pages: 8, 9

Fragmentation NO
Noise and/or Light Disturbance YES
Pollution (water, air, soil) YES, impacts due to
management, both on site and off site: e.g. Aerial
pesticide drift, substances entering run-off
Invasive alien species YES
Over-exploitation YES
Other Yes (development for biofuel framework)

Pages: ….

How are indirect impacts dealt

Comparing results from different models

Pages: 12-22

with?

Defining indirect effects from conversion of land and

Are pressures clearly linked to
business sectors?
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LITERATURE SOURCE: Bertzky, M., et al. (2011). Indirect land use change from biofuels
production: implications for biodiversity. Peterborough, JNCC. JNCC Report, n° 456.
intensification of production with both on-site and off-site
effects to be incorporated
A framework of 5 main steps is proposed

How are other than local impacts

The first pages describe general impacts on biodiversity

dealt with?

from biofuel production

How are cumulative impacts dealt

-

Pages: ….

Only agricultural production/ plantations

Pages: ….

Which methods and indicators are

Several models for calculating LUC and iLUC are

Pages: 5

used to describe and measure

compared with each other (p 5-7)

impacts?

Indicator mentioned: ecosystem/habitat loss (p.11)

Pages: 8-11

with?
Which parts of the trade flow
chains are analysed?
Other comments

Methods and indicators

The proposed framework offers a method to deal with
iLUC (p.12-16). The article states what kind of information
is needed in order to make a complete impact
assessment.
Indicators are (step 4):


species richness and populations



extend and condition of key ecosystems (%
change /compared to national extend)


Which

criteria

determine

if

are

used

impacts

to
are

changes in community composition

Extent of affected area (ha) p 5-7- There is no definition of

Pages: 5-7

‘significant’ impacts

significant?
How are different types of impacts
related

or

compared

to

-

Pages: ….

No trade flow analysis

Pages: ….

-

Pages: ….

each

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
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LITERATURE SOURCE: Bertzky, M., et al. (2011). Indirect land use change from biofuels
production: implications for biodiversity. Peterborough, JNCC. JNCC Report, n° 456.
how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

According to the model of Hellmann and Verburg, the

applied indicators (e.g., including

global impact of the EU RED will mainly occur in South

“historical” or anticipating future

and Central America.

3

losses)?

Pages: 6

The authors mention that no attention has as yet been
paid to the temporal dimension of iLUC effects on
biodiversity
Critical note on the concept of ‘compensation period’ (Van

Other comments

p 11.

Oorschot et al. 2010): extinct species cannot be brought
back!

Causal pathways
How are knowledge gaps related

P 17-19 offers an overview of relevant data and data gaps

to

between

in order to work with the framework (e.g. working with

pressures and impacts dealt with?

WWF’s terrestrial and freshwater ecoregions; IUCN Red

causal

pathways

Pages: 17-21

List; …)
Pages 20-21 offer a simplification of the framework to
increase its feasibility, e.g. using indicator species instead
of assessing all species.
Are biodiversity impacts analysed

Both.

Pages: ….

The biofuel policy targets (RED) drive both internal and

Pages: 6

directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand

external land use changes.

for

to

“Most of iLUC is anticipated to occur outside EU because

biodiversity/ ecosystem impacts

certain

commodities

of the large share of imported biofuel or biofuel feedstock.

in exporting countries?

The findings highlight the potential magnitude of future
iLUC globally caused by EU policies.”

Are relevant illegal or unregulated

No

Pages: ….

Example of causal chain- freshwater ecosystems

Pages: 8

activities taken into account?
Other comments

They also comment that empirical assessments on the
impacts of iLUC are still lacking; An important knowledge
gap often is information on the location where iLUC is
taking place. (p 22)
3

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Bertzky, M., et al. (2011). Indirect land use change from biofuels
production: implications for biodiversity. Peterborough, JNCC. JNCC Report, n° 456.

Policy instruments
Does the study discuss policy

YES, biofuel targets (p.1), RED (p.6)

Pages: 1,6, 22

YES

Pages: 22

instruments/intervention?

Does the study provide policy
recommendations?
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LITERATURE SOURCE: Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer,
M., Cavalieri, S., Lutter, S., Maguire, C. (2008). Potential of the Ecological
Footprint for monitoring environmental impacts from natural resource use: Analysis of
the potential of the Ecological Footprint and related assessment tools for use in the EU’s
Thematic Strategy on the Sustainable Use of Natural Resources. Report to the European
Commission, DG Environment.

Commodities and exporting countries
Which

are

the

commodities

(general products produced for consumption purposes )

Pages: ….

-

Pages: ….

-

Pages: ….

perceived as (potentially) relevant
and

how

is

their

relevance

determined or validated?
How is trade in these commodities
assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

Scope of the paper is Europe. (EU-policies)

biologically

diverse,…)
Which commodities emerge as
having

the

biggest

impact

-

Pages: ….

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Commodities and exporting countries are not covered in
this report.

Pressures and impacts
How is biodiversity defined?

Not explicitly considered in EF because it is not directly

Pages: 73

related to consumption and production ->links with
HANPP.
Which pressures and impacts in

Permanent land intake YES (land use (change))

source countries are analyzed?

Pages: 31, 35,
65-66

Fragmentation NO (but linked to land use change)
Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES

31, 35, 65-66

Invasive alien species NO
Over-exploitation YES

31, 35, 65-66

Other YES: ozone depletion, climate change (general

31, 35, 65-66

impact on ecosystems, biodiversity and human health)
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LITERATURE SOURCE: Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer,
M., Cavalieri, S., Lutter, S., Maguire, C. (2008). Potential of the Ecological
Footprint for monitoring environmental impacts from natural resource use: Analysis of
the potential of the Ecological Footprint and related assessment tools for use in the EU’s
Thematic Strategy on the Sustainable Use of Natural Resources. Report to the European
Commission, DG Environment.
Are pressures clearly linked to

-

Pages: ….

Midpoint indicators used (example + figure on p31-32)

Pages: 31-32

-

Pages: ….

-

Pages: ….

Cradle to grave (life cycle assessments)

Pages: 23

Impacts on ES and Biodiversity to be assessed by

96,

HANPP and LEAC (under development)

(table 1)

business sectors?
How are indirect impacts dealt
with?
How are other than local impacts
dealt with?
How are cumulative impacts dealt
with?
Which parts of the trade flow
chains are analyzed?
Other comments

98

Methods and indicators => pressures, rather than indicators
Which methods and indicators are

RACER analyses; scores were allocated to each

Pages: 59-64

used to describe and measure

impact category to show if impacts were: Relevant
(for e.g. set objectives), Accepted (e.g. by
stakeholders),
Credible
(for
non-experts),
Unambiguous (and easy to interpret), Easy (to
monitor),
Robust
(against
manipulation).

Table 1 (p35)

impacts?

and table 3 (p
65-66)

Sub criteria that were used are: policy support,
identification
of
targets
and
gaps.
Three levels of relevance were assigned to the
different impact categories, depending on e.g. links
to current EU strategies on environment and
sustainable development.
Relevant,
Accepted,
Credible,
Unambiguous, Easy (to monitor), Robust (against
manipulation).

Pages: Table 1

How are different types of impacts

Might be linked to the same products in different life

Pages: ….

related

stages.

Which

criteria

determine

if

are

used

impacts

to
are

significant?

or

compared

to

each

RACER:

(p35) and table
3 (p 65-66)

other?
How are applied methods of tradeflow

analysis

combined

with

-

Pages: ….
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LITERATURE SOURCE: Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer,
M., Cavalieri, S., Lutter, S., Maguire, C. (2008). Potential of the Ecological
Footprint for monitoring environmental impacts from natural resource use: Analysis of
the potential of the Ecological Footprint and related assessment tools for use in the EU’s
Thematic Strategy on the Sustainable Use of Natural Resources. Report to the European
Commission, DG Environment.
(qualitative

or

quantitative)

environmental assessments?
If the concept of “environmental

Not explicitly considered in EF because it is not directly

footprint” or “water footprint” (or

related to consumption and production ->link EF to other

other similar concept) is applied,

directives, e.g. HANPP, to complement EF.

Pages: 73

how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

State

applied indicators (e.g., including

(recommendations) for the current EF.

of

the

art and short/midterm improvements

Pages: ….

“historical” or anticipating future
4

losses)?

The RACER evaluation was undertaken by experts.

Other comments

Although cross-reading of evaluations undertaken
by other partners helped avoiding clear biases,
evaluations of this type per definition remain
subjective.

Causal pathways
How are knowledge gaps related
to

causal

pathways

-

Pages: ….

Proxy (but by pressures, not indicators)

Pages: ….

Not mentioned, but (intended) scope is cradle to grave

Pages: ….

-

Pages:

between

pressures and impacts dealt with?
Are biodiversity impacts analyzed
directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated
activities taken into account?
Other comments

4

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer,
M., Cavalieri, S., Lutter, S., Maguire, C. (2008). Potential of the Ecological
Footprint for monitoring environmental impacts from natural resource use: Analysis of
the potential of the Ecological Footprint and related assessment tools for use in the EU’s
Thematic Strategy on the Sustainable Use of Natural Resources. Report to the European
Commission, DG Environment.

Policy instruments
Does the study discuss policy

YES

instruments/intervention?

Does the study provide policy
recommendations?

Pages: 8, 110111 = summary

YES

Pages:
136-137

76-78,
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LITERATURE SOURCE: Bucki, M., Cuypers, D., Mayaux, P., Achard, F., Estreguil, C.,
Grasso, G. (2012). Assessing REDDC performance of countries with low monitoring
capacities: the matrix approach. Environmental Research Letters 7: 13pp.

Commodities and exporting countries
Which

are

the

commodities

Timber, fuel wood and “other forest commodities”

Pages: 10

perceived as (potentially) relevant
and

how

is

their

relevance

->Intensified forest management is one of most direct

determined or validated?

causes of variations in forest carbons stocks.

How is trade in these commodities

Net carbon removals

Pages: 10

DRC (Democratic Republic of Congo) used as example

Pages: 6,7

Timber and fuel wood (only ones mentioned)

Pages: 10

How is biodiversity defined?

-

Pages: ….

Which pressures and impacts in

Permanent land intake YES – Land use

Pages:2

Fragmentation YES (related to degradation)

5

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

biologically

diverse,…)
Which commodities emerge as
having

the

biggest

impact

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts

source countries are analyzed?

Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES – GHG Emissions (not

1, 2

mentioned as threat, but linked to climate change and
linked to REDD aims)
Invasive alien species NO
Over-exploitation

YES

(logging->

deforestation

&

5, 10

degradation)
Other YES – Human development needs

10

NO

Pages: ….

How are indirect impacts dealt

Part of the cycle. Deforestation/degradation ->GHG

Pages: 2

with?

emissions & biodiversity impact, but GHG-emissions also

Are pressures clearly linked to
business sectors?
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LITERATURE SOURCE: Bucki, M., Cuypers, D., Mayaux, P., Achard, F., Estreguil, C.,
Grasso, G. (2012). Assessing REDDC performance of countries with low monitoring
capacities: the matrix approach. Environmental Research Letters 7: 13pp.
impacts biodiversity via climate change
How are other than local impacts

Mitigation of climate change (GHG emissions) by e.g.

dealt with?

reducing deforestation and degradation is main focus of

Pages: 1

the REDD+
How are cumulative impacts dealt

Mentioned but not specified -> umbrella impact is used

Pages: 5

Production and extracting phase (logging)

Pages: 10

Which methods and indicators are

non-intact forest land and intact forest land measured with

Pages: 4,5

used to describe and measure

IPCC data, country specific data of models (not done yet:

impacts?

suggestions)

with?
Which parts of the trade flow
chains are analyzed?
Other comments

Methods and indicators

Which

criteria

are

used

to

Area of non-intact forest land vs. intact forest land

Pages: 5

All related to carbon emissions

Pages: 2

-

Pages: ….

If the concept of “environmental

Carbon footprint, biodiversity is not specified, but

Pages: 10,4

footprint” or “water footprint” (or

suggested is tier 1 for forest biodiversity (data by IPCC

other similar concept) is applied,

per continent/ecological zone)

determine

if

impacts

are

significant?
How are different types of impacts
related

or

compared

to

each

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?

how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

Example of 2x 5 years.

Pages: 7

applied indicators (e.g., including
“historical” or anticipating future
5

losses)?

Other comments

5

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Bucki, M., Cuypers, D., Mayaux, P., Achard, F., Estreguil, C.,
Grasso, G. (2012). Assessing REDDC performance of countries with low monitoring
capacities: the matrix approach. Environmental Research Letters 7: 13pp.

Causal pathways
How are knowledge gaps related

Mentioned: Trade-off between human development need

to

between

and forest management strategies for climate and

pressures and impacts dealt with?

biodiversity purposes, not specified. Suggestions to

causal

pathways

Pages: 10

measure are provided.
Are biodiversity impacts analyzed

Directly (deforestation/degradation) and proxy (land-use

directly or by proxy (e.g., land-use

change, GHG emissions) but no analyses of impact on

change or emission pressures)

biodiversity

Pages: 4,5

only?
-

Pages: ….

Are relevant illegal or unregulated

No but should be. Mentioned is difficulty to measure

Pages: 3

activities taken into account?

degradation (and therefore current lack of quantification)

Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?

Other comments

Policy instruments
Does the study discuss policy

YES REDD+ for mitigation (not in detail, just gives

instruments/intervention?

suggestions for future quantification)

Does the study provide policy

No, but recommendations on how to quantify/when to

recommendations?

engage.

Pages: 1,2

Pages: 8
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LITERATURE SOURCE: Campbell, A. and N. Doswald (2009). The impacts of biofuel
production on biodiversity: A review of the current literature. U. N. E. P.-. WCMC.
Cambridge UK

Commodities and exporting countries
Which

commodities

Liquid biofuels for transport with a focus on first

perceived as (potentially) relevant

are

generation (98% of biofuel production in 2009 involved

and

the production of bioethanol from sugars- sugar cane and

how

the
is

their

relevance

determined or validated?

Pages: 6-9

maize- and biodiesel from oil seeds- palm oil and
rapeseed)

Relevance: rapid growth of production (not volume:
biofuels account in 2008 for 1.8% of the global liquid
transport fuel use), and land intake/ ILUC (some
estimates are equivalent to half the current crop land
(Muller et al. 2008) with a potential deficit between land
availability and projected land requirements)
How is trade in these commodities

-

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

Indonesia (18Mha palm oil plantations) is together with

(biggest

Malaysia responsible for 86% of global palm oil

biologically

diverse,…)

Pages:11

production);
USA, EU, Brazil and China (13.8 Mha for biofuel
production);
The main tropical biofuel growing countries are Brazil,
Malaysia

and

Indonesia

(considered

deforestation

hotspots and biodiversity hotspots).

Which commodities emerge as

First generation fossil fuels (both in volume and

having

biodiversity impacts); In literature palm oil is the most

the

biggest

impact

in

source countries, in relative terms

Pages: 11-17

discussed feedstock.

(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

No literature sources factored competition for water
resources concerning land requirements)

Pressures and impacts
How is biodiversity defined?

Not defined

Which pressures and impacts in

Permanent land intake YES (direct conversion of natural

source countries are analysed?

ecosystems has a negative impact, however, plantations
on marginal or degraded lands could have positive effects

Pages: 10-18
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LITERATURE SOURCE: Campbell, A. and N. Doswald (2009). The impacts of biofuel
production on biodiversity: A review of the current literature. U. N. E. P.-. WCMC.
Cambridge UK
on biodiversity). Tropical and temperate ecosystems are
discussed. Palm oil is considered one of the main drivers
of increased deforestation rates across Indonesia and
Malaysia(55-80% of expansion at expense of forests);
sugarcane and soy plantations are threatening the
Cerrado and Amazon rainforests in Brazil. It has been
suggested sugarcane could become a major threat to
biodiversity in tropical wetlands.
Literature disagrees over the potential for second
generation biofuels to reduce land intake (and biodiversity
impacts in general). Impacts will again be dependent on
previous land use.
Fragmentation YES (quotes on literature findings: E.g.

Pages: 14-15

Palm oil plantations were found to be acting as dispersal
barriers and leading to community isolation in rain forest
remnants (Brühl & Eltz 2009).
Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES (soil erosion, fertilizers

Pages: 10, 16

and pesticides)- no in depth information
Invasive alien species Yes- no in depth information;

Pages: 14, 16,

possibility of biofuel crops being invasive themselves

20

Over-exploitation YES (reduced water availability)- no in
depth information
Other YES: burning of land, thus killing wildlife

Pages: 15

-

Pages: ….

How are indirect impacts dealt

ILUC is considered: e.g. sugarcane cultivation does not

Pages:13, 16

with?

directly result in loss of tropical forest but may replace

Are pressures clearly linked to
business sectors?

pasture land or soy plantations, forcing expansion of
livestock and soy production into the Amazon (Moreira
2006; Smeets et al. 2007; Sawyer 2008; Martinelli &
Filoso 2008)
Pollution of rivers, wetlands etc. by sediments from soil
erosion is mentioned.
How are other than local impacts

Impacts are mainly generalized by combining different

dealt with?

literature sources, thus giving a global view on impacts
(e.g. land use change). The author mentions that local

Pages: ….
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LITERATURE SOURCE: Campbell, A. and N. Doswald (2009). The impacts of biofuel
production on biodiversity: A review of the current literature. U. N. E. P.-. WCMC.
Cambridge UK
impacts are in need of further research
How are cumulative impacts dealt

-

Pages: ….

Mainly production (plantations)

Pages: ….

The author reports that there has been very little

Pages: 15-16

with?
Which parts of the trade flow
chains are analysed?
Other comments

assessment of the post land conversion impacts of the
plantations themselves and points to LCA as a possible
solution.

Methods and indicators
Which methods and indicators are

Decrease in species found in plantations (expressed in %

used to describe and measure

of recorded species in primary forests). E.g. “Turner and

impacts?

Foster reported a 72 % reduction of arthropods in oil palm

Pages:14,

compared with primary forest”.
Energy potential of biofuels
Land intake (projected)
-

Pages: ….

How are different types of impacts

Comparing results of e.g. carbon emission calculations

Pages:

related

from different literature sources. (e.g. conversion of peat

Which

criteria

determine

if

are

used

impacts

to
are

significant?

or

compared

to

each

other?

soils and rainforest can result in 800-2000% higher
emissions than equivalent fossil fuels (Howarth et al.,
2009)
No trade flow analysis

Pages: ….

If the concept of “environmental

Water footprint studies were only just becoming available

Pages:16;

footprint” or “water footprint” (or

for biofuel crops at the time of publication

26

other similar concept) is applied,

Carbon footprinting is mentioned in general.

How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?

how is biodiversity integrated in
this composite indicator?

Sustainability criteria/ regulatory standards and their
potential to reduce negative impacts on biodiversity are
discussed.

They integrate biodiversity through the

designation of certain ecosystems and areas of high
importance for biodiversity as ‘no go’ areas for biofuel
production and promoting the use of degraded lands.

21-
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LITERATURE SOURCE: Campbell, A. and N. Doswald (2009). The impacts of biofuel
production on biodiversity: A review of the current literature. U. N. E. P.-. WCMC.
Cambridge UK
High conservation value concept

What is the temporal scope of

Anticipating future land changes (e.g. projections in the

applied indicators (e.g., including

US for an increase of 14% in the harvested area of

“historical” or anticipating future

sugarcane and of 35% in palm oil area by 2017/ 2018).

6

losses)?

Pages: 8-10

On short term the negative effects of land use change on
biodiversity are likely to outweigh any benefits from
climate change mitigation.

Other comments

The type of feedstock analyzed as well as where and
what land use type of land is replaced by the feedstock,
contributes to the differences between the studies
reviewed by the author.

Causal pathways
How are knowledge gaps related

Gaps are reviewed, possible solutions are offered: e.g.

to

between

“the understanding of how and if biofuel plantations can

pressures and impacts dealt with?

be managed to limit negative impacts on biodiversity

causal

pathways

Pages: 17

seems vital”. The author then gives an overview of current
insights in literature. (p.17)
Are biodiversity impacts analysed

Directly (land use change) and by proxy (climate change,

directly or by proxy (e.g., land-use

carbon footprint)

change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

Biofuel policy and requirements are considered in relation
to supply volumes (literature review)

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated

-

activities taken into account?
Other comments

Policy instruments
Does the study discuss policy

Yes; e.g. New Brazilian law is being developed that

Pages:

instruments/intervention?

prohibits sugarcane plantations on ecologically sensitive

17

7-8,13,

areas (p 13), which may result in other crops expanding to

6

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Campbell, A. and N. Doswald (2009). The impacts of biofuel
production on biodiversity: A review of the current literature. U. N. E. P.-. WCMC.
Cambridge UK
these area’s instead (Martinelli & Filoso 2008)
Does the study provide policy
recommendations?

YES

Pages: 21-25
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LITERATURE SOURCE: EASAC (2012) The current status of biofuels in the European
Union, their environmental impacts and future prospects. European Academies Science
Advisory Council policy report 19. ISBN: 978-3-8047-3118-9.

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

Biofuels for road transport, which are relevant due
to the facts that the European Commission
established a strategy (or target) that aims at
meeting the 10 % renewable target for transport by
2020. Additionally transportation accounts for about
a quarter of total EU emissions of greenhouse
gases. Biofuels are divided into first, second and
third generation biofuels. First generation biofuels
(edible parts of agricultural crops, bioethanol from
sugar and starch, biodiesel from oil crops) and
second generation biofuels (grasses, tree
plantations, straw and husks or woody waste from
forests for example) appear to be most relevant.

Pages: 3 & 4

How
is
trade
in these
commodities assessed?

The trade in this commodity is addressed by
performing a review on the EU approach to
implement the biofuel target. Sources included
assess the trade of commodities by performing a
Life Cycle Analysis (LCA) to track the amount of
land needed for the growth of biofuel crops (e.g.
corn, rapeseed, sugar beet and others).

Pages: 4, 9 &
10

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

EU27 Member States are mentioned in addition to
countries North and South America and Asia.
Specific countries that are mentioned outside the
EU
are
the
USA, Brazil and Indonesia.

Pages: 9, 13,
21 &

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

Within relation to the EU target the first generation
biofuels are mentioned as having the largest impact
on both biodiversity, food security and climate
change. Oil palm was specifically mentioned as
being a current and future threat for tropical
biodiversity. Currently 3.4 million hectare are used
to produce biofuel outside the EU.

Pages: 9, 11 &
21

Which parts in the trade flow
chains are analysed?

Direct production of crops and the indirect products
required to process and transport the final product.

Pages: 9, 13,
14, 15 & 16

Other comments

This study reviews reports and articles which
address the biofuel potential for the transportation
sector. No assessment are specifically performed
on the trade-flows of commodities.
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Pressures and impacts
How is biodiversity defined?

Biodiversity is not specifically defined. However in
relation with biodiversity policies they state that
biodiversity value includes: primary forest or other
wooded land, where native

Pages: 5

species dominate and are undisturbed; areas
designated for nature protection, including the EU’s
Natura 2000 network (18% of EU land at present);
highly biodiverse grassland; and high carbon stock
areas such as peat land.
Which pressures and impacts
in
source
countries
are
analysed?

Permanent land intake Yes, direct large-scale
biomass production will cause large-scale land use
change and indirect land use through the
displacement of other agricultural production (mainly
food) to make way for cultivation of biofuel
feedstock.

Pages: 21 &
22

Fragmentation Yes, fragmentation is mentioned
within this review.
Noise and/or Light Disturbance No
Pollution (water, air, soil) Yes, soils of the
intensively used farmland will be largely degraded,
and biofuel farmers may try to speed up production
by intensifying chemical inputs.
Invasive alien species No
Over-exploitation Yes, farmers of biofuels could
intensify the production of crops depleting the soil of
essential minerals and nutrients.
Other No
Are pressures clearly linked to
business sectors?

Yes, for the agricultural sector producing first
generation biofuels, industry for effectively
processing second generation biofuels and for
companies to develop better technology to produce
third generation biofuels.

Pages: 13-16

How are indirect impacts dealt
with?

Description have been included on the effects on
climate change and achieving climate change target
in the EU.

Pages: 19-21

How are other than
impacts dealt with?

local

These have not been directly addressed in this
review

How are cumulative impacts

These have not been directly addressed in this
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dealt with?

review

Which parts of the trade flow
chains are analysed?

Only direct products use and export.

Pages: 21

Other comments

They specifically mention that more studies should
be performed on indirect land use change.

Pages: 22

Which methods and indicators
are used to describe and
measure impacts?

Land use, water use, nutrients, carbon emissions &
recreation.

Pages: 21

Which criteria are used to
determine if impacts are
significant?

Extent of affected area, amount of high carbon stock
areas, amount of greenhouse gas emission,
conversion of high biodiversity or protected areas.

Pages: 5 & 21

How are different types of
impacts related or compared
to each other?

Most of the impacts are expressed in surface area
require for crop production and amount of
greenhouse grass emission.

Pages: 9 & 20

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

Describe (if relevant for concerned literature source)

Pages: ….

If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?

Describe

Pages: ….

What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
7
anticipating future losses)?

Describe

Pages: ….

How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

Describe

Pages: ….

Are

Describe

Pages: ….

Methods and indicators

Other comments

Causal pathways

7

biodiversity

impacts

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?
Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

Describe (e.g., how far are products traced along
the supply chain and beyond (end-of-life
management)?)

Pages: ….

Are
relevant
illegal
or
unregulated activities taken
into account?

Describe

Pages: ….

Does the study discuss policy
instruments/intervention?

Just mention YES or NO and refer to pages (this
covers any discussion in the reviewed literature of
public or private measures to address the trade
induced loss of biodiversity in third countries)

Pages: ….

Does the study provide policy
recommendations?

Just mention YES or NO and refer to pages (this
covers any discussion in the reviewed literature of
recommendations how public or private actors could
address the trade induced loss of biodiversity in
third countries)

Pages: ….

Other comments

Policy instruments
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

Within the limitations of the study, i.e. 1°/ only some
types of environmental pressures were analysed
(see below) and 2°/ total pressure from import +
consumption was analysed (no separate figures for
imports), four product groups were identified as
having the highest environmental pressures:
construction works; food products; products of
agriculture,
forestry
and
fisheries;
and
electricity, gas and water services. Together they
contribute 42 %, 52 %, 37 % and 57 % to GHG
emissions, acidifying emissions, ground ozone
precursors and material input, respectively,
embodied in all consumed products in the 9
investigated EU Member States. The four groups
together represent only 17 % of total consumption
expenditure. In other words they are among the
most environmental pressure-intensive finally
consumed products.

How
is
trade
in these
commodities assessed?

By means of EE-IOT’s (see below)

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

Not dealt with

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

Not dealt with

Which parts in the trade flow
chains are analyzed?

All parts, including consumption but excluding endof-life of products. Format and data included in
EE-IOTs do not currently allow pressures caused by
the end-of-life of products to be considered under
the consumption perspective.

Other comments

This technical report, prepared within the broad
framework of EEA work on environmental
accounts, presents and describes the tool of

p. 48 - 68

p. 5
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

environmentally-extended input-output analysis
and illustrates its potential uses. The report aims to:
• present the tool of environmentally extended inputoutput analysis of EE-IOT and assess its potential
for answering key SCP (sustainable consumption
and production) policy questions;
• make use of the tool and the latest data available
in Europe to identify the environmental 'hotspots'
and leverage points in European consumption and
production;
• identify weaknesses and potential for improvement
in the current application of the tool.
As such this report doesn’t focus on biodiversity.

Pressures and impacts
How is biodiversity defined?

Not dealt with

Which pressures and impacts
in
source
countries
are
analyzed?

Permanent land intake : NO
Fragmentation : NO
Noise and/or Light Disturbance : NO
Pollution (water, air, soil) : only air quality (GHG
emissions, acidifying emissions, emissions of
tropospheric ozone precursors – no link to
biodiversity
Invasive alien species : NO
Over-exploitation : NO
Other : material flows (extraction of minerals etc.)

Are pressures clearly linked to
business sectors?

Yes, see above (food products; products of
agriculture, forestry and fisheries; and electricity,
gas and water services)

How are indirect impacts dealt
with?

No link to biodiversity is made

How are other than
impacts dealt with?

Import to EU is included and environmental
pressures during production and transport of
imported goods

local

How are cumulative impacts
dealt with?

Not dealt with

European
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LITERATURE SOURCE: EEA,
consumption and production’
Other comments

2013

‘Environmental

pressures

from

European

-

Methods and indicators
Which methods and indicators
are used to describe and
measure impacts?

Biodiversity impacts are not dealt with

Which criteria are used to
determine if impacts are
significant?

Not relevant

How are different types of
impacts related or compared
to each other?

Not relevant

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

This technical report, prepared within the broad
framework of EEA work on environmental accounts,
presents
and
describes
the
tool
of
environmentally-extended input-output analysis and
illustrates its potential uses. Environmentally
Extended Input Output Analysis (EE-IOA), a method
applied on Environmentally Extended Input Output
Tables (EE-IOT), allows the environmental
pressures of a whole economy to be viewed
according to two complementary perspectives: a
production perspective (i.e. which industries are
directly causing environmental pressures), and a
consumption perspective (i.e. which consumed
products directly and indirectly cause environmental
pressures). The consumption perspective considers
'what are the consumed products driving these
emissions?'. Environmental pressures are reattributed to the production chains of final products
according to the monetary flows between different
industries and between industries and final
consumption. The products that indirectly cause the
majority of environmental pressures can be
identified and environmental performance of
different product groups compared. Finally, the
global pressures attributable to national or EU
consumption can be estimated. This is a key piece
of analysis in today's global economy where a large
proportion of pressures caused by our consumption
are being released overseas.
Pressures caused by consumption include both

p. 13 - 31
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

pressures released directly during the consumption
of a final product (mainly fuel combustion in cars
and houses) and indirect pressures accumulated
during that product's global production and
distribution.
However the report acknowledges that EE-IOTs
only include information on direct environmental
pressures caused by national economic activities.
No information is included on what pressures are
released by production facilities in trade partners.
Moreover, the national EE-IOTs do not include
information on where imports have come from: they
have simply come from the 'rest of the world'.
Therefore, the method using national EE-IOTs as
used by this report can only roughly estimate
pressures embodied in imported goods (p. 24). The
EEA, via its ETC/SCP, is currently investigating
methods for improving the estimates of the
environmental pressures embodied in imports.
Section 2.7 of the report provides a brief overview of
some of these methods (see p. 27)
If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?

Not dealt with

What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
anticipating future losses)?8

Applied environmental accounts on air quality and
material flows were based on Eurostat data of 2008
and 2009

Other comments

-

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

8

The report acknowledges that EE-IOTs only include
information on direct environmental pressures
caused by national economic activities. No
information is included on what pressures are
released by production facilities in trade partners.

p 24 - 28

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

Moreover, the national EE-IOTs do not include
information on where imports have come from: they
have simply come from the 'rest of the world'.
Therefore, the method using national EE-IOTs as
used by this report can only roughly estimate
pressures embodied in imported goods (p. 24). The
EEA, via its ETC/SCP, is currently investigating
methods for improving the estimates of the
environmental pressures embodied in imports.
Section 2.7 of the report provides a brief overview of
some of these methods (see p. 27)
Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?

The report doesn’t describe direct biodiversity
impacts. Only indirect pressure categories are
assessed: greenhouse gas emissions, acidifying
emissions and emissions of tropospheric ozone
precursors from the air emissions accounts and
domestic extraction used (DEU), direct material
input (DMI) and total material requirement (TMR)
from the MFA accounts and supplementary data.

Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

The report does not deal with biodiversity and
ecosystem impacts.

Are
relevant
illegal
or
unregulated activities taken
into account?

Not dealt with

Other comments

-

Policy instruments
Does the study discuss policy
instruments/intervention?

Yes. The consumption perspective (see above) is of
key interest in identifying the drivers of
environmental pressures. It provides information
critical to SCP policy design complementing the
role provided by national emissions inventories.

p 69 - 73

Does the study provide policy
recommendations?

Two main directions were identified for reducing
environmental pressures caused by European
consumption. Firstly, reducing the pressureintensities of production chains for key product

p 5, p 21, p 69
- 73
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

groups (i.e. technology improvements), and
secondly, shifting consumption expenditure from
pressure-intensive
product
groups
to
less-intensive groups — mostly represented by
services (i.e. a behavioural change).
Expanding the scope of environmental
accounts. The European Parliament, during their
reading of the proposal for the now adopted
Regulation on European environmental economic
accounts also requested the future development of
forest and ecosystem accounts (p.21)

European
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

Within the limitations of the study, i.e. 1°/ only some
types of environmental pressures were analysed
(see below) and 2°/ total pressure from import +
consumption was analysed (no separate figures for
imports), four product groups were identified as
having the highest environmental pressures:
construction works; food products; products of
agriculture,
forestry
and
fisheries;
and
electricity, gas and water services. Together they
contribute 42 %, 52 %, 37 % and 57 % to GHG
emissions, acidifying emissions, ground ozone
precursors and material input, respectively,
embodied in all consumed products in the 9
investigated EU Member States. The four groups
together represent only 17 % of total consumption
expenditure. In other words they are among the
most environmental pressure-intensive finally
consumed products.

How
is
trade
in these
commodities assessed?

By means of EE-IOT’s (see below)

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

Not dealt with

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

Not dealt with

Which parts in the trade flow
chains are analyzed?

All parts, including consumption but excluding endof-life of products. Format and data included in
EE-IOTs do not currently allow pressures caused by
the end-of-life of products to be considered under
the consumption perspective.

Other comments

This technical report, prepared within the broad
framework of EEA work on environmental
accounts, presents and describes the tool of

p. 48 - 68

p. 5
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

environmentally-extended input-output analysis
and illustrates its potential uses. The report aims to:
• present the tool of environmentally extended inputoutput analysis of EE-IOT and assess its potential
for answering key SCP (sustainable consumption
and production) policy questions;
• make use of the tool and the latest data available
in Europe to identify the environmental 'hotspots'
and leverage points in European consumption and
production;
• identify weaknesses and potential for improvement
in the current application of the tool.
As such this report doesn’t focus on biodiversity.

Pressures and impacts
How is biodiversity defined?

Not dealt with

Which pressures and impacts
in
source
countries
are
analyzed?

Permanent land intake : NO
Fragmentation : NO
Noise and/or Light Disturbance : NO
Pollution (water, air, soil) : only air quality (GHG
emissions, acidifying emissions, emissions of
tropospheric ozone precursors – no link to
biodiversity
Invasive alien species : NO
Over-exploitation : NO
Other : material flows (extraction of minerals etc.)

Are pressures clearly linked to
business sectors?

Yes, see above (food products; products of
agriculture, forestry and fisheries; and electricity,
gas and water services)

How are indirect impacts dealt
with?

No link to biodiversity is made

How are other than
impacts dealt with?

Import to EU is included and environmental
pressures during production and transport of
imported goods

local

How are cumulative impacts
dealt with?

Not dealt with

European
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LITERATURE SOURCE: EEA,
consumption and production’
Other comments

2013

‘Environmental

pressures

from

European

-

Methods and indicators
Which methods and indicators
are used to describe and
measure impacts?

Biodiversity impacts are not dealt with

Which criteria are used to
determine if impacts are
significant?

Not relevant

How are different types of
impacts related or compared
to each other?

Not relevant

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

This technical report, prepared within the broad
framework of EEA work on environmental accounts,
presents
and
describes
the
tool
of
environmentally-extended input-output analysis and
illustrates its potential uses. Environmentally
Extended Input Output Analysis (EE-IOA), a method
applied on Environmentally Extended Input Output
Tables (EE-IOT), allows the environmental
pressures of a whole economy to be viewed
according to two complementary perspectives: a
production perspective (i.e. which industries are
directly causing environmental pressures), and a
consumption perspective (i.e. which consumed
products directly and indirectly cause environmental
pressures). The consumption perspective considers
'what are the consumed products driving these
emissions?'. Environmental pressures are reattributed to the production chains of final products
according to the monetary flows between different
industries and between industries and final
consumption. The products that indirectly cause the
majority of environmental pressures can be
identified and environmental performance of
different product groups compared. Finally, the
global pressures attributable to national or EU
consumption can be estimated. This is a key piece
of analysis in today's global economy where a large
proportion of pressures caused by our consumption
are being released overseas.
Pressures caused by consumption include both

p. 13 - 31
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

pressures released directly during the consumption
of a final product (mainly fuel combustion in cars
and houses) and indirect pressures accumulated
during that product's global production and
distribution.
However the report acknowledges that EE-IOTs
only include information on direct environmental
pressures caused by national economic activities.
No information is included on what pressures are
released by production facilities in trade partners.
Moreover, the national EE-IOTs do not include
information on where imports have come from: they
have simply come from the 'rest of the world'.
Therefore, the method using national EE-IOTs as
used by this report can only roughly estimate
pressures embodied in imported goods (p. 24). The
EEA, via its ETC/SCP, is currently investigating
methods for improving the estimates of the
environmental pressures embodied in imports.
Section 2.7 of the report provides a brief overview of
some of these methods (see p. 27)
If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?

Not dealt with

What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
anticipating future losses)?9

Applied environmental accounts on air quality and
material flows were based on Eurostat data of 2008
and 2009

Other comments

-

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

9

The report acknowledges that EE-IOTs only include
information on direct environmental pressures
caused by national economic activities. No
information is included on what pressures are
released by production facilities in trade partners.

p 24 - 28

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

European

Moreover, the national EE-IOTs do not include
information on where imports have come from: they
have simply come from the 'rest of the world'.
Therefore, the method using national EE-IOTs as
used by this report can only roughly estimate
pressures embodied in imported goods (p. 24). The
EEA, via its ETC/SCP, is currently investigating
methods for improving the estimates of the
environmental pressures embodied in imports.
Section 2.7 of the report provides a brief overview of
some of these methods (see p. 27)
Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?

The report doesn’t describe direct biodiversity
impacts. Only indirect pressure categories are
assessed: greenhouse gas emissions, acidifying
emissions and emissions of tropospheric ozone
precursors from the air emissions accounts and
domestic extraction used (DEU), direct material
input (DMI) and total material requirement (TMR)
from the MFA accounts and supplementary data.

Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

The report does not deal with biodiversity and
ecosystem impacts.

Are
relevant
illegal
or
unregulated activities taken
into account?

Not dealt with

Other comments

-

Policy instruments
Does the study discuss policy
instruments/intervention?

Yes. The consumption perspective (see above) is of
key interest in identifying the drivers of
environmental pressures. It provides information
critical to SCP policy design complementing the
role provided by national emissions inventories.

p 69 - 73

Does the study provide policy
recommendations?

Two main directions were identified for reducing
environmental pressures caused by European
consumption. Firstly, reducing the pressureintensities of production chains for key product

p 5, p 21, p 69
- 73
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LITERATURE SOURCE: EEA,
consumption and production’

2013

‘Environmental

pressures

from

groups (i.e. technology improvements), and
secondly, shifting consumption expenditure from
pressure-intensive
product
groups
to
less-intensive groups — mostly represented by
services (i.e. a behavioural change).
Expanding the scope of environmental
accounts. The European Parliament, during their
reading of the proposal for the now adopted
Regulation on European environmental economic
accounts also requested the future development of
forest and ecosystem accounts (p.21)

European
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LITERATURE SOURCE: Kamphuis, B., Arets, E., Verwer, C., van den Berg, J., van
Berkum, S., & Harms, B. (2010) Dutch trade and biodiversity, Biodiversity and socioeconomic impacts of Dutch trade in soya, palm oil and timber.

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

Soya, palm oil, tropical timber (deliberate choice
based on well-defined criteria!)

How
is
trade
in these
commodities assessed?

Simple trade statistics from exporting countries to
NL – also clear indications on future trade
developments e.g. larger demand for bio-fuel (palm
oil, even soya)

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

Clearly described for each commodity

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

Expressed in absolute terms (land intake, ha) and
compared to Dutch agricultural area

Other comments

Interesting schemes of supply chains for each
commodity

Pressures and impacts
How is biodiversity defined?
Which pressures and impacts
in
source
countries
are
analyzed?

Permanent land intake – quantitative p. 49 soya, p.
68 – 71 palm oil, p. 100 – 101 timber
Fragmentation - qualitative
Noise and/or Light Disturbance (YES/NO and if
YES, please clarify if necessary)
Pollution (water, air, soil) (YES/NO and if YES,
please clarify if necessary) - qualitative
Invasive alien species (YES/NO and if YES,
please clarify if necessary)
Over-exploitation (YES/NO and if YES, please
clarify if necessary)

Pages: 49, 6871, 100-101
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LITERATURE SOURCE: Kamphuis, B., Arets, E., Verwer, C., van den Berg, J., van
Berkum, S., & Harms, B. (2010) Dutch trade and biodiversity, Biodiversity and socioeconomic impacts of Dutch trade in soya, palm oil and timber.
Other (overall good summaries on biodiversity
impacts  soya (p. 47), palm oil (p. 87), tropical
timber (p. 100 – 107)
Are pressures clearly linked to
business sectors?

Agriculture and forestry

How are indirect impacts dealt
with?

Clear distinction between direct and indirect impacts
(e.g. p. 38 – 41 soya; p. 72 – 78 palm oil, p. 107 –
110 timber)
Qualitative descriptions for each commodity

How are other than
impacts dealt with?

local

Indirect impacts e.g. erosion affecting rivers
downstream, water quality affecting downstream
areas

How are cumulative impacts
dealt with?

Qualitative descriptions. Has been taken into
account

Which parts in the trade flow
chains are analyzed?

Production (not transport)

Other comments

Methods and indicators
Which methods and indicators
are used to describe and
measure impacts?

Land intake (ha) based on import figures combined
with estimates of yields per ha for different
production regions and logging systems (timber)

Which criteria are used to
determine if impacts are
significant?

None (or maybe comparison with total national
surface of agricultural areas)

How are different types of
impacts related or compared
to each other?

qualitative

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

Land intake (ha) based on import figures combined
with estimates of yields per ha for different
production regions and logging systems (timber)

If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,

no
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LITERATURE SOURCE: Kamphuis, B., Arets, E., Verwer, C., van den Berg, J., van
Berkum, S., & Harms, B. (2010) Dutch trade and biodiversity, Biodiversity and socioeconomic impacts of Dutch trade in soya, palm oil and timber.
how is biodiversity integrated
in this composite indicator?
What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
10
anticipating future losses)?

Both (historical + future) – for land intake

Other comments

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

No real gaps, as not a very quantitative elaboration.

Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?

By proxy

Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

Trade flows from exporting countries to NL;

Are
relevant
illegal
or
unregulated activities taken
into account?

No

Concept of production categories – assumption is
that imports are attributed to relative shares of
production categories of no specific data available

Only quantitative for land use
Reference to literature for specific impacts e.g.
related to species diversity

Concept of production categories enabling
differentiation between different production (landuse management) methods and production
intensities

Other comments

Policy instruments
Does the study discuss policy
instruments/intervention?

Yes




10

Soya p. 26 RTRS, Amazon Soy Moratorium
Palm oil p. 52 – 53 RSPO, Taskforce
Sustainable Palm Oil
Tropical timber p. 90 – 91

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Kamphuis, B., Arets, E., Verwer, C., van den Berg, J., van
Berkum, S., & Harms, B. (2010) Dutch trade and biodiversity, Biodiversity and socioeconomic impacts of Dutch trade in soya, palm oil and timber.
See also Section 5 ‘key findings’
Does the study provide policy
recommendations?





Soya p. 44 – 46 and 49 – 50
Palm oil p. 82- 86
Tropical timber 112 - 114

See also Section 5 ‘key findings’
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LITERATURE SOURCE: Lenzen, M., et al. (2012). "International trade drives biodiversity
threats in developing nations." Nature 486: 109-112.

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

coffee, tea, sugar, textiles,
manufactured items, related
consumption

How
is
trade
in
these
commodities assessed?

international trade chains (more than 5 billion supply
chains) accelerate habitat degradation far removed
from the place of consumption – not discussed in
detail
threats

are

due

to

Analysis of the net trade balances of 187 countries
in terms of implicated commodities - not discussed
in detail
EU (besides USA and Japan) is one of the main
final
destinations
of
biodiversity-implicated
commodities

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?
Which pressures and impacts
in
source
countries
are
analyzed?

109

15,000 commodities mentioned – not discussed in
detail

30% of global species
international trade
Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

fish and other
to domestically

Permanent land intake: NO
Fragmentation: NO
Noise and/or Light Disturbance: NO
Pollution (water, air, soil): NO
Invasive alien species: (NO
Over-exploitation: NO
Other: NO

109
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LITERATURE SOURCE: Lenzen, M., et al. (2012). "International trade drives biodiversity
threats in developing nations." Nature 486: 109-112.
Are pressures clearly linked to
business sectors?

agricultural, fishing and forestry industries
 Coffee, a top-ranking commodity, is threatening
species in Mexico, Colombia and Indonesia
 Agriculture also affects habitat in Papua New
Guinea (coffee, cocoa, palm oil and coconut
growing), Malaysia (palm oil, rubber and cocoa)
and Indonesia (rubber, coffee, cocoa and palm
oil)
 Fishing and forestry industries (excessive and
illegal resource use and indirectly through
bycatch and habitat loss), in Philippines and
Thailand but also in the United States
 Pollution (China)

How are indirect impacts dealt
with?
How are other than
impacts dealt with?

local

How are cumulative impacts
dealt with?
Which parts of the trade flow
chains are analyzed?

supply chains involve most of the time more than
two countries or producers

110

Other comments

The consumer responsibility principle is now
receiving ample attention in the climate change
debate.

111

Final consumer countries should be held
accountable for the greenhouse gases emitted
during the production of China’s export goods.

Methods and indicators
Which methods and indicators
are used to describe and
measure impacts?

Biodiversity footprint (taking into account the above
comment)

Which criteria are used to
determine if impacts are
significant?

the IUCN Red List of Threatened Species plus a
compatible list of threatened bird species from Bird
Life International

111

high-resolution global trade input–output tables
111

166 anthropogenic threat causes
How are different types of
impacts related or compared

111
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LITERATURE SOURCE: Lenzen, M., et al. (2012). "International trade drives biodiversity
threats in developing nations." Nature 486: 109-112.
to each other?
How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?
If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?
What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
11
anticipating future losses)?
Other comments

The international trade in biodiversity-implicated
commodities can be visualized using global tradeflow maps.

110

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?
Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?
Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?
Are
11

relevant

illegal

or

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Lenzen, M., et al. (2012). "International trade drives biodiversity
threats in developing nations." Nature 486: 109-112.
unregulated activities
into account?

taken

Other comments

Policy instruments
Does the study discuss policy
instruments/intervention?
Does the study provide policy
recommendations?

Policy must not just taking account of the local
producers but also the consumers who benefit from
the degradation and destruction.

111

extending domestic jurisdiction to producers abroad

111

Better regulation and harmonizing regulation and
standards among trade partners, sustainable
supply-chain certification and consumer product
labelling

109, 111
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LITERATURE SOURCE: PBL (2010). Rethinking Global Biodiversity Strategies: Exploring
structural changes in production and consumption to reduce biodiversity loss. The
Hague/ Bilthoven, Netherlands Environmental Assessment Agency.

Commodities and exporting countries
Which
are
the
commodities
perceived as (potentially) relevant
and
how
is
their
relevance
determined or validated?

Food, wood and energy, giving examples but no detailed
analysis

27

Biodiversity comprises the diversity of life on Earth across
genes, species and ecosystems, and is difficult to define.
According to the Convention on Biological

31

How is trade in these commodities
assessed?
Which exporting countries or
regions
are
covered
(biggest
exporters,
most
biologically
diverse,…)
Which commodities emerge as
having the biggest impact in source
countries, in relative terms (per unit
produced/traded) and in absolute
terms (taking into account trade
volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

Diversity, biodiversity is:
‘the variability among living organisms from all sources
including, inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they
are part; this includes diversity within species, between
species and of ecosystems’.
Which pressures and impacts in
source countries are analyzed?

Permanent land intake

36

YES, by crops, energy crops, pasture, forestry
Fragmentation Yes, together
infrastructure and encroachment

with

pressure

of

Noise and/or Light Disturbance (YES/NO and if YES,
please clarify if necessary)
Pollution (water, air, soil) (YES/NO and if YES, please
clarify if necessary)

36

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 55|222

LITERATURE SOURCE: PBL (2010). Rethinking Global Biodiversity Strategies: Exploring
structural changes in production and consumption to reduce biodiversity loss. The
Hague/ Bilthoven, Netherlands Environmental Assessment Agency.
Invasive alien species (YES/NO and if YES, please
clarify if necessary)
Over-exploitation (YES/NO and if YES, please clarify if
necessary)

Are pressures clearly
business sectors?

linked

to

Other YES, climate change and nitrogen deposition

36

Agriculture

27

Forests
fisheries

How are indirect impacts dealt with?
How are other than local impacts
dealt with?
How are cumulative impacts dealt
with?
Other comments

Pressures driven by
 Growth in population and income
 changes in the structure of GDP (Gross Domestic
Product),
 and technological improvements in production, driven
by labour productivity

41

scenario analysis, developed using the Integrated
Assessment Model IMAGE 2.4 (together with GLOBIO
model and EcoOcean model)

39

For a period up to 2050 for 7 terrestrials biomes and 7
geopolitical regions, considering

28

Methods and indicators
Which methods and indicators are
used to describe and measure
impacts?

 a baseline scenario (= reference level) including the
current economic crisis (BAU, business as usual) (not
taking into account new environmental legislation,
incentives to promote sustainability) – uncertainties see
comments
 a single option superimposed on a baseline scenario
 combination of options superimposed on a baseline
scenario
Which criteria are used to determine
if impacts are significant?

 indicator of ecosystem extent (natural area, biomes)
 indicator of terrestrial Mean Species Abundance (MSA)
= based on estimates of the relative change in

35
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LITERATURE SOURCE: PBL (2010). Rethinking Global Biodiversity Strategies: Exploring
structural changes in production and consumption to reduce biodiversity loss. The
Hague/ Bilthoven, Netherlands Environmental Assessment Agency.
population size of species compared to undisturbed or
intact ecosystems
 remaining area of wilderness (= highly intact natural
area)
 depletion index to describe the impact on living marine
resources
 number of vascular plant species
How are different types of impacts
related or compared to each other?
How are applied methods of tradeflow
analysis
combined
with
(qualitative
or
quantitative)
environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in this
composite indicator?
What is the temporal scope of
applied indicators (e.g., including
“historical” or anticipating future
losses)?12
Other comments

Studied options:

27

 Increasing agricultural productivity,
 improving forest management,
 mitigating climate change (with and without bio-energy
intensive measures),
 reducing capture fisheries
 and combinations.

12

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: PBL (2010). Rethinking Global Biodiversity Strategies: Exploring
structural changes in production and consumption to reduce biodiversity loss. The
Hague/ Bilthoven, Netherlands Environmental Assessment Agency.
15

Causal pathways
How are knowledge gaps related to
causal pathways between pressures
and impacts dealt with?
Are biodiversity impacts analysed
directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which
causal
pathways
are
identified as linking EU demand for
certain
commodities
to
biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated
activities taken into account?
Other comments

Policy instruments
Does the study discuss
instruments/intervention?

policy

The study makes an analysis of the potential impact of a
number of standalone options and a combination of
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LITERATURE SOURCE: PBL (2010). Rethinking Global Biodiversity Strategies: Exploring
structural changes in production and consumption to reduce biodiversity loss. The
Hague/ Bilthoven, Netherlands Environmental Assessment Agency.
options (see above)
Does the study provide
recommendations?

policy
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LITERATURE SOURCE: OECD (2012). Illegal Trade in Environmentally Sensitive Goods,
OECD Publishing.

Commodities and exporting countries
Which

are

the

commodities

Trade in wildlife, illegal logging and timber trade, IUU

perceived as (potentially) relevant

fishing,

and

hazardous waste

how

is

their

relevance

determined or validated?

controlled

chemicals

(ODS),

disposal

Pages: 14

of

The report states that these five areas, are generally
considered to be of major importance (no explicit criteria
given)
Much less researched commodities (and seeming to be
less significant in terms of value: oil, diamonds and
gemstones, minerals (e.g. coltan)

How is trade in these commodities

Input-output analysis;

assessed?

Data comparisons :


Pages: 8

Between customs data and data recorded by
licensing systems



Between customs data from importing and
exporting countries



Between licensing system data from importing
and exporting data

Which

exporting

regions

are

exporters,

countries

covered
most

or

China plays a major role in the sectors examined (p30)

(biggest

(largest exporter of fish) with a role as processor and re-

biologically

diverse,…)

Pages: ….

exporter (as well as final consumer for e.g. timber)
biggest exporters:


timber: Russia, Thailand, Vietnam (specific:
Cameroon has the EU as main market for sawn
timber)



logs: Russia, Papua New Guinea, Solomon
Islands, Gabon



wild animals: Brazil (10%; nearly half are
exported to EU and US)


Which commodities emerge as
having

the

biggest

impact

-

Pages: ….

The problem of illegal trade in ODS (ozone depleting

p.21

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

substances) will solve itself by the phase-out process of
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LITERATURE SOURCE: OECD (2012). Illegal Trade in Environmentally Sensitive Goods,
OECD Publishing.
all CFC-using equipment; Some illegal trade in HCFCs
however have been detected (and these have longer
phase-out schedules )

Pressures and impacts
How is biodiversity defined?

Not defined; the article mentions species, populations,

Pages: ….

ecosystems and ecosystem services.
Which pressures and impacts in

Permanent land intake Yes, illegal logging (forest

Pages: 28, 42-

source countries are analysed?

destruction, causing e.g. increased risk of floods and

43

landslides)
Fragmentation NO
Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES (ozone layer damage),

p.43-44

e.g. contaminated surface-water can permeate all levels
of an ecosystem: if the health of organisms at the bottom
of a food chain is affected, the whole chain may be
disrupt.
Invasive alien species YES: trade in wildlife: e.g. Boa

p.46

constrictors became invasive in the Everglades (Florida)
Over-exploitation YES: resource depletion
depletion of fish stocks and reduction of biodiversity,
drastic decline in population due to illegal wildlife trade
(e.g. rhino and elephant poaching)
Other spreading of disease through wildlife smuggling

p. 46

Yes, specific descriptions for every commodity

Pages: ….

-

Pages: ….

How are other than local impacts

The report gives a global overview with some local cases

Pages: ….

dealt with?

as example.

How are cumulative impacts dealt

-

Pages: ….

Which parts of the trade flow

Production, transport, import. In the case of China, its role

Pages: ….

chains are analysed?

as re-exporter is explained.

Are pressures clearly linked to
business sectors?
How are indirect impacts dealt
with?

with?

Hazardous waste is considered as a ‘commodity’ in this
paper
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LITERATURE SOURCE: OECD (2012). Illegal Trade in Environmentally Sensitive Goods,
OECD Publishing.
Other comments

Key drivers of illegal trade: differential costs, enabling

p.26-28, 42

conditions such as regulatory and enforcement failures
and demand patterns (chapter II): e.g. they refer to a
report on toxic waste which

suggests (the Guardian,

2009)
Legal activities can have just as negative impacts.
However, it does tend to be associated with better
management practices.

Methods and indicators
Which methods and indicators are

No indicators are defines to measure impacts

Pages: ….

There is no significance framework. (the report consists

Pages: ….

used to describe and measure
impacts?
Which

criteria

determine

if

are

used

impacts

to
are

mainly of literature review)

significant?
How are different types of impacts
related

or

compared

to

-

Pages: ….

Through literature review

Pages: ….

-

Pages: ….

each

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?
Pages: ….

What is the temporal scope of
applied indicators (e.g., including
“historical” or anticipating future
13

losses)?

Other comments

Causal pathways
How are knowledge gaps related
to

13

causal

pathways

-

Pages: ….

between

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: OECD (2012). Illegal Trade in Environmentally Sensitive Goods,
OECD Publishing.
pressures and impacts dealt with?
Are biodiversity impacts analysed

Both, in a qualitative way

Pages: ….

Some trade agreements/ policies;

Pages: ….

directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand

Waste from electronic goods is growing 3x more rapidly

for

than general waste (p 29)

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated

Yes; defined as: trade where a national law is broken.

Focus

activities taken into account?

Particulars of what illegal trade (mainly) consist of is

study

of

the

defined on pages 14-21 for the five sectors.
Other comments

“the decline of extinction of some species can have wider

P 42

impacts on the ecosystem because of the role they play in
natural processes (e.g. pollinators)”

Policy instruments
Does the study discuss policy

YES

instruments/intervention?

Pages:

10-11,

18-2,

32-36,

chapter IV-V
Does the study provide policy
recommendations?

YES

Pages:
Chapter IV-V

11,
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LITERATURE SOURCE: Van Oorschot, M. v., et al. (2010). Evaluation of the indirect
effects of biofuel production on biodiversity: assessment across spatial and temporal
scales. Bilthoven, Netherlands Environmental Assessment Agency (PBL)

Commodities and exporting countries
Which

are

the

commodities

Biofuels in general,

perceived as (potentially) relevant

Sugar cane is used as an example for calculating direct

and

losses and the compensation period concerning climate

how

is

their

relevance

Pages: 5

determined or validated?

change losses.

How is trade in these commodities

No trade assessment included

Pages:

-

Pages:

-

Pages:

Genetic differences within the species, the variety

Pages: 4

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

biologically

diverse,…)
Which commodities emerge as
having

the

biggest

impact

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

between species and the diversity of ecosystems (UN
1993)
Which pressures and impacts in

Permanent land intake YES: focus is on land change

source countries are analysed?

(direct and indirect) and climate change. Other impacts
are only mentioned.
Fragmentation NO
Noise and/or Light Disturbance Yes, indirect: expansion
of infrastructure
Pollution (water, air, soil) Yes (nitrogen load, pesticides,
water, conversion of natural carbon-rich soils). Climate
change compensation from biofuels.
Invasive alien species NO
Over-exploitation YES (water availability)
Other

Pages: 5-6
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LITERATURE SOURCE: Van Oorschot, M. v., et al. (2010). Evaluation of the indirect
effects of biofuel production on biodiversity: assessment across spatial and temporal
scales. Bilthoven, Netherlands Environmental Assessment Agency (PBL)
Are pressures clearly linked to

YES (describing only one sector)

Pages: all

How are indirect impacts dealt

Concerning ILUC, a similar method is used as for land

Pages:5-6

with?

use change: compensation periods were calculated (how

business sectors?

long does it take to compensate biodiversity loss due to
land intake (% land conversion for ILUC) by the positive
effects of biofuels on climate change.
These impacts are considered to be smaller than LUC
impacts, because part of the displaced production can be
realized by agricultural intensification.
Impacts from intensification of production areas are not
incorporated.
The article gives a global approach

Pages: ….

-

Pages: ….

-

Pages: ….

Which methods and indicators are

Method: the IMAGE model framework to compare

Pages: 4-5,7

used to describe and measure

immediate versus future impacts;

impacts?

Indicators: MSA; CO2-equivalents; GJ of biofuel/ha;

How are other than local impacts
dealt with?
How are cumulative impacts dealt
with?
Which parts of the trade flow
chains are analysed?
Other comments

Methods and indicators

attained greenhouse gas saving percentages, quality
adjusted area => these are used to calculate the
‘compensation period’ (in which biodiversity loss is equal
to the mitigated biodiversity loss from climate change,
brought about by the consecutive energy harvests of a
specific biofuel crop) expressed in years
Which

criteria

determine

if

are

used

impacts

to

Is loss due to LUC/ ILUC compensated by the impact of

are

biofuels on climate change (result from the article is that

significant?

Pages: 5.

this is not the case) and how long does it take to
compensate this effect

How are different types of impacts
related
other?

or

compared

to

each



To overcome the difference between biodiversity
loss due to climate change (global, gradual
impact) and land use change (local, immediate),
global loss from climate change is quantified and

Pages:4-5

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 65|222

LITERATURE SOURCE: Van Oorschot, M. v., et al. (2010). Evaluation of the indirect
effects of biofuel production on biodiversity: assessment across spatial and temporal
scales. Bilthoven, Netherlands Environmental Assessment Agency (PBL)
represented as if it were condensed on a specific
area with complete biodiversity loss.


Using ‘compensation periods’ (cf. Carbon debt
concept): immediate loss versus gradual change

-

Pages: ….

-

Pages:

What is the temporal scope of

Immediate impacts (direct: Land conversion at production

Pages: 4

applied indicators (e.g., including

site and intensification of agricultural practices; indirect:

“historical” or anticipating future

Land

How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?

14

losses)?

use

change

elsewhere,

leading

to

loss

of

biodiversity + intensification of agricultural practices
globally)
Future impacts (direct changes: Lost opportunities for
biodiversity restoration, GHG emission reduction leading
to avoided future climate change; indirect: Land use
change elsewhere; leading to loss of soil carbon with
future impacts)

Other comments

They stress that there is no single indicator that covers all

Pages: 4

aspects of the complex phenomenon of biodiversity.

Causal pathways
How are knowledge gaps related

They stress the compensation period primarily indicates

to

an order of magnitude, indicating the seriousness of the

causal

pathways

between

pressures and impacts dealt with?

Pages: 6

short term effects on biodiversity
Uncertainties are:
-

Long-term benefits of avoided climate change

-

Uncertainties due to long-term future effects

-

Predicting

ecological

responses

to

future

ecological conditions
14

Adaptation capacity of species and communities

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Van Oorschot, M. v., et al. (2010). Evaluation of the indirect
effects of biofuel production on biodiversity: assessment across spatial and temporal
scales. Bilthoven, Netherlands Environmental Assessment Agency (PBL)

Are biodiversity impacts analysed

directly

Pages:5-6

-

Pages:

Not mentioned

Pages:

MSA-values do not differ between different ecosystems

Pages 6-7

directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated
activities taken into account?
Other comments

(reflecting the CBD target of protecting at least 10% of all
distinguished global eco-regions)
Conclusion of the article: it may take several centuries to
compensate for short-term losses from land-use change.

Policy instruments
Does the study discuss policy

Yes: Renewable Energy Directive is mentioned

Pages: 3, 5

No

Pages:

instruments/intervention?

Does the study provide policy
recommendations?
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LITERATURE SOURCE: PUMA (2011). PUMA’s Environmental Profit and Loss Account
for the year ended 31 December 2010.

Commodities and exporting countries
Which

are

the

commodities

perceived as (potentially) relevant
and

how

is

their

Footwear, apparel and accessories

Pages: 8

These are produced by PUMA

relevance

determined or validated?
How is trade in these commodities

Environmental impact (cost) per commodity.

Pages:

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

EMEA;

Americas;

Asia

Pages: 8,11

Asia: most of supply chain & biggest impacts

biologically

diverse,…)
Which commodities emerge as
having

the

biggest

impact

Footwear

Pages:8,11

“Variety of life on earth, within and between species,

Pages: 26

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

genes and ecosystems. (Known to underpin the provision
of ecosystem services).”
Which pressures and impacts in

Permanent land intake YES – land conversion& cattle

source countries are analyzed?

rearing

Pages: 6

Fragmentation Indirectly (loss of habitat – Water use)

6

Noise and/or Light Disturbance YES (mentioned e.g.

6,22

environmental landfill, but not separately used in E P&L)
Pollution (water, air, soil) YES smog and acid rain;

7,12

leachate
Invasive alien species NO
Over-exploitation NO (indirectly by water use)

6

Other Climate change (GHG-emissions), water scarcity

6,12

(water use); waste (e.g. pollution/GHG); biodiversity and
ecosystem service loss (area converted)
Are pressures clearly linked to
business sectors?

Yes: industry (supply chain)

Pages:6,7
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LITERATURE SOURCE: PUMA (2011). PUMA’s Environmental Profit and Loss Account
for the year ended 31 December 2010.
How are indirect impacts dealt

Mentioned (e.g. impact of climate change – drought,

with?

floods etc.)

How are other than local impacts

Mentioned (e.g. climate change)-> effects might differ per

dealt with?

region

How are cumulative impacts dealt

Mentioned (e.g. waste: GHG emissions and pollution; but

with?

pollution and GHG emissions also separate categories) ->

Pages: 6

Pages: 6

Pages: 6.7, 16

simplified models-> choices made
Which parts of the trade flow

Entire supply chain (total impact of bringing products to

chains are analyzed?

the market->from production of raw materials to transport)

Other comments

PUMA’s own operations data was validated against

Pages: 2

13

modeled data (Trucost’s econometric input-output model)
-Location of impact changes the cost-> not visible in
average costs.

Methods and indicators
Which methods and indicators are

GHG’s, land use, water use, waste, other air pollution

Pages: 7

Financial impact of producing and selling products on the

Pages: 5

used to describe and measure
impacts?
Which

criteria

determine

if

are

used

impacts

to
are

environment (weighted average cost: market prices)

significant?
How are different types of impacts

Some overlap, but all are compared in monetary terms (to

related

society)

or

compared

to

each

Pages: 5-7

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

Example leather sourced from Australia

Pages: 21

-

Pages: ….

Historical (production year 2010)

Pages:1 (title)

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?
What is the temporal scope of
applied indicators (e.g., including
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LITERATURE SOURCE: PUMA (2011). PUMA’s Environmental Profit and Loss Account
for the year ended 31 December 2010.
“historical” or anticipating future
15

losses)?

Other comments

Causal pathways
How are knowledge gaps related
to

causal

pathways

Simplified model (choices made)

Pages: ….

Proxy

Pages: 5,6

-

Pages: ….

-

Pages: ….

NO, only states the future possibility of a policy that
makes businesses account for and, ultimately, pay
for the cost to nature of doing business

Pages: 8

between

pressures and impacts dealt with?
Are biodiversity impacts analyzed
directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated
activities taken into account?
Other comments

Policy instruments
Does the study discuss policy
instruments/intervention?
Does the study provide policy
recommendations?

15

NO, but states that they need the support of policy
makers (and the engagement of the whole industry)
to implement a new model for businesses that
works with nature rather than against it and
ultimately
supports
social
and
economic
sustainability

Pages: 27

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Steen-Olsen, K., et al. (2012). "Carbon, land, and Water Footprint
Accounts for the European Union: Consumption, Production and Displacements through
International Trade." Environmental Science and Technology 46(20)(ACS Publications):
10883-10891.

Commodities and exporting countries
Which
are
the
commodities
perceived
as (potentially) relevant
and
how
is
their
relevance determined or
validated?

Agricultural products, including seed and livestock feed

How is trade in these
commodities assessed?

Multiregional input-output analysis (MRIO), to account for
complete supply chain effects by taking a top-down approach
(CF)

10883

Input-output techniques (IO), bottom-up approaches based on
direct land and water use of key sectors (no detail at product
level)
Which
exporting
countries or regions are
covered
(biggest
exporters,
most
biologically diverse,…)

environmental footprints of the EU27 countries, and how
environmental pressures are displaced among them and to the
rest of the world

Which
commodities
emerge as having the
biggest impact in source
countries,
in
relative
terms
(per
unit
produced/traded) and in
absolute terms (taking
into
account
trade
volumes)?

10885,
table 1

EU displacements to RoW were about a factor of 4 higher than
the corresponding displacements to the EU for CF and LF, and a
factor of 9 higher for WFb.

Other comments

10884
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LITERATURE SOURCE: Steen-Olsen, K., et al. (2012). "Carbon, land, and Water Footprint
Accounts for the European Union: Consumption, Production and Displacements through
International Trade." Environmental Science and Technology 46(20)(ACS Publications):
10883-10891.

Pressures and impacts
How
is
defined?

biodiversity

e.g. only animals and plants, or also ecosystems as a whole
including ecosystem services?

Which pressures and
impacts
in
source
countries are analyzed?

Permanent land intake YES, intake biologically productive land
to fulfill needs rapid growth in population and material wealth

10883

Fragmentation: NO
Noise and/or Light Disturbance : NO
Pollution (water, air, soil) YES, impact on freshwater (see
higher), grey water component

10883

Invasive alien species : NO
Over-exploitation : NO
Other :

Are pressures clearly
linked
to
business
sectors?

Climate change: minimizing anthropogenic greenhouse gas
(GHG) emissions

10883

consumption of goods and services

10883

Displacements of environmental pressures through international
trade has indicated that Europe generally tends to have net
imports of embodied pressures from other regions of the
world:

10884

How are indirect impacts
dealt with?
How are other than local
impacts dealt with?
How
are
cumulative
impacts dealt with?
Which parts of the trade
flow chains are analyzed?
Other comments

 a large share of the water footprint of European countries
(especially in western Europe) tends to be external compared
to developing countries16
16

Hoekstra, A. Y.; Mekonnen, M. M. The water footprint of humanity. Proc. Natl. Acad. Sci. U.S.A. 2012, 109 (9), 3232−3237
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LITERATURE SOURCE: Steen-Olsen, K., et al. (2012). "Carbon, land, and Water Footprint
Accounts for the European Union: Consumption, Production and Displacements through
International Trade." Environmental Science and Technology 46(20)(ACS Publications):
10883-10891.
 many EU countries are net importers of embodied CO2
emissions, and that a significant share of this displacement
was to fellow member states17
 Europe overall displaces land use to other regions of the
world, especially Latin America and Asia18

Methods and indicators
Which
methods
and
indicators are used to
describe and measure
impacts?

Extended multiregional input−output (MRIO) analysis (based
on the GTAP 7 database, model year 2004) is able to account for
complete supply chain effects by taking a top-down approach,
systematically applied in carbon footprinting

10884

Footprint(= principle of consumer responsibility; full life-cycle
environmental responsibilities of purchased commodities to final
consumers):

10884

Which criteria are used to
determine if impacts are
significant?
How are different types of
impacts
related
or
compared to each other?
How are applied methods
of trade-flow analysis
combined
with
(qualitative
or
quantitative)
environmental
assessments?
If
the
concept
of
“environmental footprint”
or “water footprint” (or
other similar concept) is
applied,
how
is
biodiversity integrated in
this composite indicator?

17

 Carbon footprint (CF) = measure of total GHG emissions
(tons CO2-equivalents)
 Ecological footprint (EF) = required area of biological
productive land (global hectare(gha) or hectare of average
productivity) / land footprint (LF) = ecological footprint
excluding carbon uptake (taken into account in CF)
 Water footprint (WF) = direct and indirect freshwater
requirements (m³) being green (=rain), blue (ground and
surface) and gray water (measure water pollution)

Implications for Global Climate Policy. Environ. Sci. Technol. 2008, 42 (5), 1401−1407
Weinzettel, J.; Hertwich, E. G.; Peters, G. P.; Steen-Olsen, K.; Galli, A. Affluence drives the globalization of land use. Submitted
for
publication
18
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LITERATURE SOURCE: Steen-Olsen, K., et al. (2012). "Carbon, land, and Water Footprint
Accounts for the European Union: Consumption, Production and Displacements through
International Trade." Environmental Science and Technology 46(20)(ACS Publications):
10883-10891.
 Material footprint = quantification of cumulative amount of
material natural resources embodied in the consumption (=
raw material consumption which belongs to a group of
economy-wide material flow indicators))
Another possible approach: HANPP
10889
What is the temporal
scope
of
applied
indicators (e.g., including
“historical”
or
anticipating
future
losses)?19
Other comments

A drawback to input−output based EF and WF assessments has
been loss of detail at the product level

10884

Causal pathways
How are knowledge gaps
related
to
causal
pathways
between
pressures and impacts
dealt with?
Are biodiversity impacts
analyzed directly or by
proxy
(e.g.,
land-use
change
or
emission
pressures) only?
Which causal pathways
are identified as linking
EU demand for certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?
Are relevant
unregulated

19

illegal or
activities

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Steen-Olsen, K., et al. (2012). "Carbon, land, and Water Footprint
Accounts for the European Union: Consumption, Production and Displacements through
International Trade." Environmental Science and Technology 46(20)(ACS Publications):
10883-10891.
taken into account?
Other comments

Policy instruments
Does the study discuss
policy
instruments/intervention?

Mentioning of EU’s Roadmap to a Resource Efficient Europe 20

10889

Does the study provide
policy recommendations?

construct footprint accounts for countries or regions

10884

To understand the total net position (importer-exporter), we need
to understand that there is a trade-off between the scale of
consumption and the efficiency of production

10889

20

Analysis Associated with the Roadmap to a Resource Efficient Europe, Part II; European Commission: Brussels, 2011
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LITERATURE SOURCE: Treweek, J.R., Brown, C., Bubb, P. (2006). Assessing biodiversity
impacts of trade: a review of challenges in the agriculture sector. Impact assessment and
project appraisal 24:299-309.

Commodities and exporting countries
Which

are

the

commodities

Agricultural products

Pages: 299

-

Pages: ….

-

Pages: ….

-

Pages: ….

Genetic, species and ecosystem diversity; wild and

Pages: 307;308

perceived as (potentially) relevant
and

how

is

their

relevance

determined or validated?
How is trade in these commodities
assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

biologically

diverse,…)
Which commodities emerge as
having

the

biggest

impact

in

source countries, in relative terms
(per unit produced/traded) and in
absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

cultivated(crops and livestock)
Which pressures and impacts in
source countries are analyzed?

Permanent land intake YES

Pages: 306

Fragmentation YES

304

Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES

306, 304

Invasive alien species NO
Over-exploitation YES

306

Other pressure to grow crops (limits food security and

306

increases

e.g.

harvest

of

wild

species)

-gene loss (monocultures)
Are pressures clearly linked to

YES, agriculture

Pages:

How are indirect impacts dealt

Mentioned (e.g. pressure to grow crops increases

Pages: 306

with?

pressure on local biodiversity).

business sectors?
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LITERATURE SOURCE: Treweek, J.R., Brown, C., Bubb, P. (2006). Assessing biodiversity
impacts of trade: a review of challenges in the agriculture sector. Impact assessment and
project appraisal 24:299-309.
How are other than local impacts

Mentioned: “changes in agricultural trade policy

might

dealt with?

represent

the

agro-

are

often

risks

to

biodiversity

outside

Pages: 304

ecosystem, causing irreversible losses”
How are cumulative impacts dealt

Changes

with?

incremental and appear individually insignificant, but

in

natural

resources/land

use

Pages: 300

together they have a significant impact on biodiversity.
Production/trade

Pages: ….

Which methods and indicators are

Literature review; Loss of biodiversity units (different

Pages: 299;304

used to describe and measure

genes/species), declines in abundance or changes in their

impacts?

structural organization.

Which parts of the trade flow
chains are analyzed?
Other comments

Methods and indicators

Which

criteria

determine

if

are

used

impacts

to

-

Pages: ….

Trade/agriculture

Pages: ….

-

Pages: ….

-

Pages: ….

are

significant?
How are different types of impacts
related

or

compared

to

each

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

Historical

applied indicators (e.g., including

risk of agriculture-biodiversity is expected to rise.

and

prediction

for

future:

Pages: 301

“historical” or anticipating future
21

losses)?

Other comments

Considerable scale of potential conflict: global food output

Pages: 301

doubled since 1970 and demand is expected to grow by

21

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Treweek, J.R., Brown, C., Bubb, P. (2006). Assessing biodiversity
impacts of trade: a review of challenges in the agriculture sector. Impact assessment and
project appraisal 24:299-309.
at least 50% in the next few decades.

Causal pathways
Pages: ….

How are knowledge gaps related
to

causal

pathways

between

pressures and impacts dealt with?
Proxy

Pages: ….

Pressure to grow crops (e.g. export subsidies)

Pages: 303,306

Are relevant illegal or unregulated

NO, but mentioned: farming activities are unregulated and

Pages: 302

activities taken into account?

often difficult to monitor

Are biodiversity impacts analyzed
directly or by proxy (e.g., land-use
change or emission pressures)
only?
Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?

Other comments

Policy instruments
Does the study discuss policy

YES

instruments/intervention?

Does the study provide policy
recommendations?

Pages: 299,300,
303, 304

YES

Pages: 299,300,
303, 304
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LITERATURE SOURCE: Tukker et al. (2006). Environmental Impact of Products (EIPRO) –
Analysis of the life-cycle environmental impacts related to the final consumption of the
EU-25 (summary by DG Environment and DG JRC).

Commodities and exporting countries
Which

are

the

commodities

283

groupings

distinguished;

product

groupings

different

(absolute)

perceived as (potentially) relevant

responsible

and

environmental impact: selection of 22 commodities.

how

is

their

relevance

for

half

of

each

Pages: (5,6) 9

determined or validated?
Selected by means of a literature review and model
(CEDA EU-25): all 7 reviewed studies covered them (in
varying order)
How is trade in these commodities

Only EU-consumption and emission taken into account

Pages: 6,7

Not clarified: Inside and outside EU-25, but consumed

Pages: 3

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

within EU-25.

biologically

diverse,…)
Which commodities emerge as

Categories: food and drink (esp. meat, meat products and

Pages: (5,6,) 9-

having

dairy products), transport (cars/motor vehicles) and

12.

the

biggest

impact

in

source countries, in relative terms

housing

(per unit produced/traded) and in

Also

absolute

(CEDA EU-25 and literature)

terms

(taking

into

(energy

mentioned:

clothes,

and
shoes

materials).
and

accessories.

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

Not defined: only spoken of “environmental impact”.

Pages: 2

Which pressures and impacts in

Permanent land intake NO

Pages: ….

source countries are analyzed?

Fragmentation NO
Noise and/or Light Disturbance NO
Pollution

(water,

eutrophication,

air,

soil)

photochemical

YES:

acidification,

oxidation

5,7

(ozone

formation), human toxicity and eco toxicity
Invasive alien species NO
Over-exploitation Depletion of abiotic (non-renewable)

7

resources

Are pressures clearly linked to
business sectors?

Other YES – Global warming

5,7

NO

Pages: ….
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LITERATURE SOURCE: Tukker et al. (2006). Environmental Impact of Products (EIPRO) –
Analysis of the life-cycle environmental impacts related to the final consumption of the
EU-25 (summary by DG Environment and DG JRC).
How are indirect impacts dealt

Mentioned: e.g. education impacts the environment by

with?

heating and transport (e.g. global warming)

How are other than local impacts

Mentioned: many impacts are “air-related” and therefore

dealt with?

not specifically linked to one area.

How are cumulative impacts dealt

-

Pages: ….

Which parts of the trade flow

all processes related to resources extraction, production,

Pages: 3

chains are analyzed?

use and waste management (inside and outside EU)

Pages: 10,11

Pages: 7

with?

Other comments

Methods and indicators
Which methods and indicators are

Literature review, input/output model (based on statistics)

Pages: 4

to

Together responsible for 70-80% of the total impact

Pages: 5,7,9-12

are

Impacts of product groups: per product consumed and per

used to describe and measure
impacts?
Which

criteria

determine

if

are

used

impacts

significant?

euro spend (% of EU-25 total for each impact category).

How are different types of impacts

Impact analysis done resulting in 8 impact categories (%

related

of EU-25 total for each impact category).

or

compared

to

each

Pages: 7

other?
How are applied methods of tradeflow

analysis

(qualitative

combined
or

-

Pages: ….

-

Pages: ….

with

quantitative)

environmental assessments?
If the concept of “environmental
footprint” or “water footprint” (or
other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

Current

applied indicators (e.g., including

No analyses of development over time/ in future.

situation:

reference

year

around

2000

Pages: 3

“historical” or anticipating future
22

losses)?

Other comments

22

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Tukker et al. (2006). Environmental Impact of Products (EIPRO) –
Analysis of the life-cycle environmental impacts related to the final consumption of the
EU-25 (summary by DG Environment and DG JRC).

Causal pathways
Knowledge gaps are acknowledged.

Pages: ….

Are biodiversity impacts analyzed

Proxy (focus on environmental impacts, not purely

Pages: 7

directly or by proxy (e.g., land-use

biodiversity impacts)

How are knowledge gaps related
to

causal

pathways

between

pressures and impacts dealt with?

change or emission pressures)
only?
-

Pages: ….

-

Pages: ….

YES: Communication on Integrated Product Policy (IPP)

Pages: 2

Does the study provide policy

NO (only identifies the products that have greatest

Pages: 2

recommendations?

environmental impact)

Which

causal

pathways

are

identified as linking EU demand
for

certain

commodities

to

biodiversity/ecosystem impacts in
exporting countries?
Are relevant illegal or unregulated
activities taken into account?
Other comments

Policy instruments
Does the study discuss policy
instruments/intervention?
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LITERATURE SOURCE: Vanham D., Bidoglio, G. (2012). A review on the indicator water
footprint for the EU28. Ecological indicators 26: 61-75.

Commodities and exporting countries
Which

are

the

commodities

Green water, blue water (and grey water) to be used for

perceived as (potentially) relevant

food (e.g. animal products and crops).

and

The use and amount of these resources used is

how

is

their

relevance

determined or validated?

assessed. -> 89% consumption WF

Pages: 66

and 91% of

production WF used by agriculture.
How is trade in these commodities

Virtual water balance (imported/exported water)

Pages: 65

EU-28; Brazil

Pages: 65

Which commodities emerge as

Animal products, cereals & wheat, fruit & vegetables (incl.

Pages: 66,67

having

oil)

assessed?
Which

exporting

regions

are

exporters,

countries

covered
most

or

(biggest

biologically

diverse,…)

the

biggest

impact

in

(Green

and

blue

water)

source countries, in relative terms

-> imported from outside EU (Brazil): cocoa beans, coffee,

(per unit produced/traded) and in

cotton and soy beans

absolute

terms

(taking

into

account trade volumes)?
Other comments

Pressures and impacts
How is biodiversity defined?

-

Pages: ….

Which pressures and impacts in

Permanent land intake NO

Pages: ….

source countries are analyzed?

Fragmentation NO
Noise and/or Light Disturbance NO
Pollution (water, air, soil) YES

62

Invasive alien species NO
Over-exploitation YES (=unsustainably high WF; “much

61

more water can be saved”)
Other NO
Are pressures clearly linked to

YES, agriculture

Pages: 62

business sectors?
How are indirect impacts dealt

Mentioned:

with?

increase, diet shifts

How are other than local impacts

Concept: water as global resource. Depletion in one
country impacts other countries (either by water scarcity,
of
commodity
scarcity)

dealt with?

e.g.

climate

change,

global

population

Pages: 74

Pages: 71,74
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LITERATURE SOURCE: Vanham D., Bidoglio, G. (2012). A review on the indicator water
footprint for the EU28. Ecological indicators 26: 61-75.
“By focusing on domestic water use, most governments
are unaware of the sustainability of national consumption
(which includes both domestic and foreign products). The
EU28 has significantly externalized its WFcons (Fig. 2),
without considering whether these imported products
contribute to the depletion or pollution of water resources
abroad.”
How are cumulative impacts dealt

Mentioned: e.g. population increase, increased demand,

with?

diet shift etc.

Which parts of the trade flow

Production and consumption

Pages:62

Water footprint and virtual water (balance)

Pages: 62

Available water resources (sustainability assessment)

Pages: 62

How are different types of impacts

Each impact has their own water footprint, which are

Pages: 65

related

absolute numbers that can be compared per unit.

Pages: 74

chains are analyzed?
Other comments

Methods and indicators
Which methods and indicators are
used to describe and measure
impacts?
Which

criteria

determine

if

are

used

impacts

to
are

significant?

or

compared

to

each

other?
-

Pages: ….

If the concept of “environmental

Biodiversity is not mentioned. (However, indirectly linked

Pages: -

footprint” or “water footprint” (or

to environmental impact of high WF)

How are applied methods of tradeflow

analysis

(qualitative

combined
or

with

quantitative)

environmental assessments?

other similar concept) is applied,
how is biodiversity integrated in
this composite indicator?
What is the temporal scope of

Historical:

applied indicators (e.g., including

Anticipating future losses -> possible not sustainable

“historical” or anticipating future

water use

1996-2005

Pages: 63

23

losses)?

Other comments

Causal pathways
23

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: Vanham D., Bidoglio, G. (2012). A review on the indicator water
footprint for the EU28. Ecological indicators 26: 61-75.
How are knowledge gaps related

Mentioned: need to be further researched

Pages: 74

Are biodiversity impacts analyzed

Proxy, water use; “environmental flows need further

Pages: 74

directly or by proxy (e.g., land-use

research”

to

causal

pathways

between

pressures and impacts dealt with?

change or emission pressures)
only?
Which

causal

are

WF of consumption (in l per person per day), linked to the

identified as linking EU demand

amount of water needed to produce this product and the

for

amount

certain

pathways
commodities

to

biodiversity/ecosystem impacts in

of

the

product

Pages:65-71

consumed.

In this case, WF indicates ecosystem impact.

exporting countries?
-

Pages: ….

Does the study discuss policy

YES (e.g. WFD, MSFD). The water footprint is (partial)

Pages: 74

instruments/intervention?

tool that can contribute to e.g. WFD and CAP. However,

Are relevant illegal or unregulated
activities taken into account?
Other comments

Policy instruments

for integrated policy options it requires the inclusion of
other indicators, e.g. not to compete with policies like
MSFD.
Does the study provide policy

YES, water footprint can contribute to e.g. WFD and CAP.

recommendations?

However, for integrated policy options it requires the
inclusion of other indicators.

Pages: 61,74
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Weinzettel, J., Hertwich, E.G., Peters G.P., Steen-Olsen, K., &
Galli, A. (2013) Affluence drives the global displacement of land use. Global
Environmental Change 23: 433-438.
LITERATURE SOURCE:

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

All primary agricultural and forestry products was
based on data from the Food and Agricultural
Organization of the United Nations.

Pages: 2

How
is
trade
in these
commodities assessed?

By linking data on primary agricultural and forestry
products with the Global Trade Analysis Projects
data in a multi-regional input-output (MRIO) model.

Pages: 2

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

Globally 94 individual countries were included and
19 rest of regions. This subset of countries was
derived from the GTAP and FAO databases.

Pages: 2

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

Sadly this research did not focus on highly specific
commodities. They rather point out that both often
within a country as on a global scale agricultural
land is having the largest impact.

Pages:
Supplementary
material 5

Which parts in the trade flow
chains are analysed?

The study focusses on primary product use.

Pages: 2

Other comments

Biocapacity, GDP per capita in purchaser power
parity and surface area of a specific region or
country are also considered. This is done to
analyze which is the main driver for displacement of
the land use.

No specific sub selection was made for a specific
set commodities.

Pressures and impacts
How is biodiversity defined?

Biodiversity is considered by focusing on land use.
This was calculated according to the ecological
footprint methodology and includes built-up land,
forest land, marine area, pasture and cropland.
Additionally
biocapacity
is
determined
for
comparison.

Pages: 2

Which pressures and impacts
in
source
countries
are
analysed?

Permanent land intake Yes, land use which
includes built-up land, forest land, marine area,
pasture and cropland.

Pages: 2
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Fragmentation No
Noise and/or Light Disturbance No
Pollution (water, air, soil) No
Invasive alien species No
Over-exploitation Yes, due to the comparison with
biocapacity.

Pages: 2

Other No
Are pressures clearly linked to
business sectors?

Yes, the MRIO includes economic sectors from the
global trade analysis project’s classification,
including 57 sectors.

Pages: 2

How are indirect impacts dealt
with?

No

Pages: 2

How are other than
impacts dealt with?

No

Pages: 2

How are cumulative impacts
dealt with?

They only focused on land use footprint and only
addressed input and output patterns within a region.

Pages: 2

Which parts of the trade flow
chains are analysed?

Only the trade between primary products and their
use within a specific region.

Pages: 2

Other comments

Although conservation is mentioned and discussed,
no direct link is created with biodiversity losses.

Pages: 4 & 5

Which methods and indicators
are used to describe and
measure impacts?

The amount of products of economic interest to
people

Pages: 2

Which criteria are used to
determine if impacts are
significant?

By comparing export, import and domestic use
between different countries and the present
biocapacity.

Pages: 2

How are different types of
impacts related or compared
to each other?

The number of global hectares are compared to
determine the country or land use type with the
highest impact.

Pages: 4

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

This study does not combine their results with
environmental assessments

Pages: 2

local

Methods and indicators

was converted into an equivalent area of global
average productivity measured in global hectares
(gha), similar to the Ecological Footprint.
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If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?

Biodiversity is only included by assuming that the
amount of land use directly related to the impact on
biodiversity. Additionally the comparison with
biodiversity is important.

Pages: 2

What is the temporal scope of
applied
indicators
(e.g.,
including
“historical”
or
anticipating future losses)?24

GTAP and FAO data was used for the year 2004.

Pages: 3

Other comments

None

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

Partially discussed in which by they linked the
plausible mechanisms for biodiversity loss, e.g. land
use, although multiple variables are acknowledged
to play a role in biodiversity decline.

Pages: 5

Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?

By proxy, namely land-use.

Pages: 2

Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

A multi-regional input-output model is used which is
not susceptible for this problem.

Pages: 2

Are
relevant
illegal
or
unregulated activities taken
into account?

No, not even specified in the discussion.

Pages: 4 & 5

Other comments

None

Policy instruments
Does the study discuss policy
instruments/intervention?

No

Pages: 5

Does the study provide policy
recommendations?

No

Pages: 5

24

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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LITERATURE SOURCE: West, C. D., Dawkins, E., Croft, S., Raffaelli, D. G.,
Brugere, C., & Sheate, W. (2013).Measuring the impacts on global
biodiversity of goods and services imported into the UK. Defra.

Commodities and exporting countries
Which are the commodities
perceived
as
(potentially)
relevant and how is their
relevance
determined
or
validated?

Over 200 commodities for consumption have been
addressed.

Pages:42-51

How
is
trade
in these
commodities assessed?

Environmentally-extended input-output analysis
linking the monetary and physical datasets (multiregional input-output (MRIO) tables with footprint
data). Here GTAP and FOA databases are
combined. Additionally within specific countries five
environmental extensions are quantitatively linked
to this production including; land use, water use
(green, blue and grey), fertilizer application, and
four sources of biodiversity information.

Pages: 4

Which exporting countries or
regions are covered (biggest
exporters, most biologically
diverse,…)

In total 129 different countries are addressed,
exporting products and good to the UK.

Pages: 57-58

Which commodities emerge as
having the biggest impact in
source countries, in relative
terms
(per
unit
produced/traded)
and
in
absolute terms (taking into
account trade volumes)?

It is impractical to present the information for over
200 commodities in one report so a number of
priority products were selected by the steering
group for analysis and presentation: bananas,
bauxite, coffee, cocoa, cotton, hardwood (nonconiferous industrial roundwood), oil palm fruit
(palm oil), rice, shrimp, soybean, sugarcane and
wheat.

Pages: 56-66

Which parts in the trade flow
chains are analysed?

This project is primarily concerned with UK
consumption, so results are presented for the full
supply chain impacts of the goods and services
consumed by residents in the UK (wherever in the
world they are produced), identifying the origin of
production of each commodity and the associated
environmental impacts in that region.

Pages: 56-66

Other comments

This study only focusses on the UK and therefore is
difficult to incorporate into our study.

Both physical use units and financial units are used.
Additionally links are created to number of species,
surface area indicators and amount of water use.

Pressures and impacts
How is biodiversity defined?

The main drivers of biodiversity loss globally are:

Pages: 66-69
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habitat change (including land use change and
modification of rivers and water withdrawal); overexploitation; invasive alien species; pollution; and
anthropogenic climate change.
Green, blue and grey water use (with links to a
measure of water scarcity) per country.
Rate of fertilizer application per crop per country
(nitrogen, phosphorus and potassium).
IUCN Red List species threatened by production
system in each country.
Important Bird Areas threatened by production
systems in each country.
WWF Global 200 Regions threatened by production
systems in each country.
Key Biodiversity Areas and Alliance for Zero
Extinction sites present in each country.
Which pressures and impacts
in
source
countries
are
analysed?

Permanent land intake Yes, land use is taken into
account.

Pages: 67

Fragmentation No
Noise and/or Light Disturbance No
Pollution (water,
application.

air,

soil)

Yes,

fertiliser

Pages: 67-68

Invasive alien species No
Over-exploitation No, although the yield of specific
areas are analyzed.

Pages: 67

Other YES, legal status and protected areas

Pages: 68

Are pressures clearly linked to
business sectors?

This study focusses on a national-level consumption
about overseas impacts, however it is possible to
employ these techniques to individual- and
community-level tools or business-level supply
chain analysis.

Pages: 101

How are indirect impacts dealt
with?

The MRIO approach encompasses indirect flows
and goods through the world economy.

Pages: 57

How are other than
impacts dealt with?

This is not addressed in the MRIO analysis.
However the study does work on a case study
where the data is used. Here they investigated
existing literature to analyze the local impact of the
commodities soybean.

Pages: 88-90

local
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How are cumulative impacts
dealt with?

This is avoided by using an MRIO approach. By
calculating the Leontief inverse of the input-output
table, the results of the model indicate the number
of commodities (which are normalized to avoid
double-counting) attributable to consumer spending
in individual countries and sectors.

Pages: 61

Which parts of the trade flow
chains are analysed?

The input-output data identifies the full supply chain
impact, if the components are described in the
GTAP and FAO database.

Pages: 56

Which methods and indicators
are used to describe and
measure impacts?

The amount of exported goods to the UK, the
surface area needed, the water footprint (blue,
green and grey water), fertilizer application,
presence of Red List and Important Bird Areas, Key
Biodiversity Areas and Alliance for Zero Extinction
and WWF Global 200 regions.

Pages: 66-69

Which criteria are used to
determine if impacts are
significant?

Total products imported (tonnes), use surface area,
3
water usage (m ), nitrogen, potassium and
phosphorus application (kg/ha), number of areas
under special status.

Pages:70-87

How are different types of
impacts related or compared
to each other?

Countries are compared in their impact by ranking
them to the highest impact per category. After this a
steering committee decided on which commodities
had the highest interest for their research.

Pages: 70-87

How are applied methods of
trade-flow analysis combined
with
(qualitative
or
quantitative)
environmental
assessments?

By linking the trade to a specific country with the
specific stats of that country according to
biodiversity indicators. Additionally the amount of
land use required for production is used to calculate
fertilization amounts.

Pages: 66-69

If
the
concept
of
“environmental footprint” or
“water footprint” (or other
similar concept) is applied,
how is biodiversity integrated
in this composite indicator?

The water footprint is described and use as a proxy
for environmental impact.

Pages: 47

What is the temporal scope of
applied
indicators
(e.g.,

For this study 2007 was used as a baseline.

Pages: 70-87

Other comments

Methods and indicators
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including
“historical”
or
anticipating future losses)?25
Other comments

Causal pathways
How are knowledge gaps
related to causal pathways
between
pressures
and
impacts dealt with?

Assumptions were
academic experts.

constructed

together

with

Pages: 62

Are
biodiversity
impacts
analysed directly or by proxy
(e.g., land-use change or
emission pressures) only?

Only by proxy values, although biodiversity status
per countries is taken into account.

Pages: 66-69

Which causal pathways are
identified
as
linking
EU
demand
for
certain
commodities
to
biodiversity/ecosystem
impacts
in
exporting
countries?

First this study focusses on the UK and secondly
this problem is not present when using a MRIO
analysis.

Pages:58-67

Are
relevant
illegal
or
unregulated activities taken
into account?

Mentioned by not taken into account.

Pages:
172

171-

Does the study discuss policy
instruments/intervention?

No

Pages:
174

171-

Does the study provide policy
recommendations?

No

Pages:
174

171-

Other comments

Policy instruments

25

The definition of historical losses depends on the definition of the baseline situation (e.g. which year). Future losses can be
estimated based on forecast figures of consumption demand, but also on predicted changes in production and/or harvesting
methods etc.
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Annex 2: Description of the Eora model
Technical aspects of the Eora Trade Database
The Eora trade database is a new global trade database that combines EUROSTAT, COMTRADE, UN
Main Aggregates database, and a number of national input-output tables describing the flows between
every sector of the domestic economy in order to build a highly detailed scheme of the world economy
(Lenzen et al. 2012a). Figure 1 provides an example of the input-output tables used. Each pixel encodes
the total value of transactions from one sector to another. As seen in the colour map legend at the right,
darker red pixels represent larger values. For a more detailed explanation on input-output models with
environmental extensions, see Box a. The system covers 187 countries (including all EU27 Member
States), distinguishes between 25 and 411 economic sectors in each country (depending on national data
availability), and evaluates over 5 billion global supply chains. This database incorporates rich EUsourced data and extends it with data for nearly all of the EU’s foreign trading partners.

Figure 1. Extract of the Eora MRIO 2009 basic pricing table, with call-out of the Japan domestic IO table (Lenzen et
al. 2012b).

This system offers substantially more detail than existing trade datasets, both by providing nearly three
times more sectorial detail and by truly covering many small countries where other projects exclude or
aggregate them (e.g. treating “Sub-Saharan Africa” as one country). Furthermore, Eora is the first such
global trade database that is balanced: total global purchases equal total global sales; a fundamental
equality condition that is rarely achieved by other global trade models.
By linking environmental impacts with production activities Eora can be used to provide highly accurate
statistics on environmental footprints (also called consumption-based inventories). By linking data on CO 2
emissions from production in every country it is possible to trace these emission through global supply
chains and reattribute those emissions to consumer. The CO 2 footprint of a car, for example, could
include emissions from heavy machinery at an iron mine in Australia, from a bulk cargo ship carrying ore
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to China, from a blast furnace in China, from an assembly line in Japan, from a car carrier to the
Netherlands, and from a power plant in Germany generating electricity to keep the lights on in the
Amsterdam dealership. This is just one of the millions of supply chains that is modelled in Eora when
calculating the total CO2 footprint of that car. The modelling used is called environmentally extended
input-output analysis. At its heart the technique uses a mathematical technique called the Leontief
Inverse to re-attribute a given inventory of inputs to production to final consumers. These techniques have
been studied and applied extensively for at least 40 years.
Box a. Schematic of environmentally-extended input output analysis

Figure 2. Example of an environmentally-extended input-output analysis
Figure 2 shows an input-output table (grey: international trade blocks; white: domestic inter-industry blocks) with
matching threatened–species satellite accounts (green). Data point (1) is an element of the satellite account,
describing the number of threats to species exerted by Brazilian coffee growers. Data point (2) describes the value of
coffee exported by Brazil for US retail outlets. These two data points make up a supply chain (dotted arrow) along
which consumers of retailed coffee in the USA indirectly cause threats to species in Brazil. The integrated analysis of
threats to species and monetary transactions is possible because the United Nations’ System of EnvironmentalEconomic Accounts (SEEA) stipulates in its Chapter 4 the standard structure of hybrid flow accounts. Here, the
satellite accounts containing information on environmental pressure (for example threats), expressed in physical
units, are arranged underneath a monetary input-output table, and match the input-output table in its industry
classification.

Figure 2. Example of an environmentally-extended input-output analysis
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The Eora “biodiversity footprint”
Environmentally extended input-output analysis calculates footprints by reattributing impacts from
production to final consumers by tracing those impacts through the network of global supply chains. The
biodiversity footprint is calculated similarly. In short the following steps can be distinguished:
1.

2.

3.

4.

5.

Integration of the IUCN Red List of Threatened Species plus a compatible list of threatened bird
species from Bird Life International with a new high-resolution global multi-region input–output
database. The combined threat lists (excluding natural disaster, intrinsic factors such as skewed
sex ratios and juvenile mortality, and invasive species) provide country-wise information on 166
anthropogenic threat causes. Only endangered, critically endangered and vulnerable species were
considered. This data set covered 6.964 Animalia species and 171.825 country, species and cause
records. Each threatened species is linked to the local industry(s) causing that threat. For example,
if a species is threatened by eutrophication due to fertilizer runoff, that species threat is linked to
row-cropping sectors. Or if a coral species is threatened by bottom trawling, that threat can be
linked to inshore fishing sectors. The IUCN identify 166 different threat causes, which are then
linked to production of ± 3500 goods (using the CPC 1.0 classification). In the resulting matrix each
threat cause was attributed to one or more industry sectors that exert the respective threat. Legal
could not be distinguished from illegal activities (for example, fishing, forestry and bushmeat
hunting), as data were unavailable. For species threatened by climate change, responsibility was
allocated to all sectors worldwide. Definition of goods is limited by the detail of trade statistics and
the detail of each country's economic statistics, so just ±25-500 commodities per country were
identified, depending on how much detail is available from the original data sources. Given that
each product produced in each country has a different environmental profile, over all products in all
187 countries, biodiversity footprints are thus differentiated for approximately 15.000 goods. Note
that since no data on threat severity are available, all threats are weighted equally.
The result is a table where the rows are individual species, the columns are production sectors in a
country, and the values (which sum to 1 for each row) represent how that threat is apportioned
amongst those sectors. For example if IUCN reports that species X is threatened by ‘agriculture’ in
Mexico, and the Mexican statistics report 5 different agricultural goods sectors, those five columns
will each have a value of 0,2 meaning that each of those five sectors bears 1/5th (20%) of the
responsibility for that threat.
Next those threats are linked to a multi-region input–output table. This large table documents the
domestic and international monetary transactions between each of 15.909 industry sectors across
187 countries. This table essentially documents the supply chains carrying agricultural products
from Mexico (to continue the previous example) through various trade and transformation steps to
final consumers, both in Mexico and beyond.
Biodiversity footprints were determined using Leontief’s standard input–output calculus. These
biodiversity footprints quantify threats caused directly and indirectly as a consequence of the
expenditure of a final consumer. For example, the French biodiversity footprint contains the number
of species threatened in Mexico caused indirectly by consumer spending on Mexican coffee beans
in France. Such international indirect threats are facilitated by complex, multi-stage, global supply
chains, which can be traced, extracted and ranked using structural path analysis.
Using this system it is possible to analyse either threats suffered (how domestic biodiversity threats
are linked to, and driven by, domestic production activities), or the biodiversity footprint which is the
domestic biodiversity footprint (of production activities) adjusted for threats embodied in net imports
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Caveats of the Eora database
As with any modelling exercise, the Eora database has some caveats too. Results are only estimates and
may contain errors. There are essentially two sources of error: difficulties linking threats to production
activities, and attribution errors tracing those implicated products to consumers.
1.

2.

3.

4.

There could be errors in the attribution of threats to products. In some cases the IUCN threat cause
is quite descriptive. For example the threat cause “3.1 Oil & gas drilling” can obviously be linked to
the oil and gas drilling sector in the economy. Other threat causes are more difficult, for example
“4.1 Roads & Railroads” (which fragment habitat and induce species loss). Linking this threat to
specific economic sectors is more difficult. In this case this threat was linked to Road and Rail
transport services sectors. Building a perfect linkage between the IUCN threat list and the relevant
economic sector is impossible. A best effort has been made, that effort has been peer reviewed,
and it is clearly documented.
Attribution errors can occur within the economic model, due to lack of data. For example consider
the hypothetical example that the threats in Indonesia are linked to coffee production, and France
only imports tea, but the Indonesian trade statistics used in Eora only report total "Beverages"
sector exports. In that case Eora could not distinguish Coffee from Tea and the reported French
footprint in Indonesia will be inaccurate. Or there could be a case that Farm A is responsible for
nearly all the impact, but sells its beans to Brazil, while France only buys from the environmentally
friendly Farm B. Overall, these stochastic errors tend to cancel out in macroeconomic models such
as Eora.
Eora, like all MRIO models, and many environment-economy models, bases its environmental flow
model on top of an economic flow model. Sometimes there are very large financial flows between
sectors such as banking, financial services, government defence spending, and the like. These
monetary flows can be so large that even though they have a low biophysical intensity, a small
intensity times a very large flow still produces a large final footprint in absolute terms. Physical
input-output tables are superior to monetary input-output tables because they track physical, rather
than monetary quantities. This eliminates price effects, such as the traditional example of a €1
promotional plane fare being assigned 1/100th the carbon footprint of the full-fare €100 ticket even
though both tickets are for seats on the same plane.
Previous work on biodiversity footprints often employed proxy indicators such as Material Flow
Analysis, Ecological Footprint, or Human Appropriation of Net Primary Productivity. Inherently
these proxy measures posit a so-called species-area relationship (SAR). This assumption has
received heavy criticism from professional ecologists. Lacking any better index of ecosystem health
the simple number of species threatened is currently the most widely accepted metric.
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Annex 3: Eora modelling outcomes
Table 1. Biodiversity Footprint by top 100 commodities, excluding EU member states from impacted countries
Commodity

Agriculture

Threatened
Species
Index
146.4

Commodity

Meat and meat products

Threatened
Species
Index
5.2

Commodity

Food & Beverages

126.2

Food products and beverages

5.0

Electronic element and
device
Seafood

Fishing

109.4

4.8

Education, Health and Other Services

36.7

Coke, refined petroleum products and
nuclear fuel; chemicals and chemical
products
Metal products

Textiles and Wearing Apparel

32.4

Fish products

Construction

20.4

Other computer devices

4.7

Prepared or preserved fish

19.8

Other special industrial equipment

4.3

Finacial Intermediation and Business
Activities
Coke, refined petroleum products and
nuclear fuel

13.6

Grain farming

4.2

12.2

Medical and pharmaceutical products

4.0

Readymade garments

9.9
9.7

Cotton linters, oilseed cake, flours of seeds
or oleaginous fruits, vegetable waxes
Petroleum refineries

3.9

Hotels and Restraurants
Public Administration

9.5

Electronic appliances

3.8

Transport

8.1

Wearing apparel

7.8

Food products, beverages and tobacco
products
Oilseed farming

Other food products

7.5

Instruments, meters and other
measuring equipment
Agricultural products

7.1

Threatened
Species
Index
3.3

Commodity

Threatened
Species
Index
2.3

3.3

Medical, precision and optical
instruments, watches and clocks
Other services

Fishery

3.3

wearing apparels

2.2

4.8

Electricity, Gas and Water

3.3

Communication equipment

2.2

4.8

Food products, beverages
and tobacco
Manufacture of automatic
data- processing machinery
(computers)
Seafood product
preparation and packaging
Non-food crops

3.2

Wearing apparel; furs

2.1

3.2

Ocean transport

2.1

3.1

Motor vehicles and parts

2.0

3.1
3.1

Leather, furs, down and related
products
Passenger motor cars

2.0

3.1

Fish Preservation

2.0

2.9

Other manufacturing products

2.0

2.7

Sugar

2.0

3.6

Petroleum, Chemical and
Non-Metallic Mineral
Products
Other textiles not
eslseshere classified
Processing of fruit,
vegetables and fish
Fish and other fishing
products; services incidental
of fishing
Other Manufacturing

2.7

Food crops

1.9

3.6

Aquarium fish

2.7

1.9

Chemicals excluding pharmaceuticals

3.4

2.6

Retail Trade

3.4

Agricultural, Hunting and
Forestry products
Raw chemical materials

Products of agriculture, hunting and
related services
Oils and fats

2.5

Cotton farming

1.8

6.4

Miscellaneous textile products

3.4

2.4

Aircraft manufacturing

1.8

Prepared fish

6.3

Pharmaceutical preparation manufacturing

3.4

2.4

5.9
5.2

Toys, sporting and athletic and recreation
products
Miscellaneous food products

3.3

Canning Preserving of Fish

2.3

Plastics material and resin
manufacturing
Semiconductors and integrated
circuits
Wholesale Trade

1.8

Leather and leather products

Machinery and equipment
n.e.c.
Other electric machinery
and equipment
machinery and equipment

2.3

3.3

Medical, precision and optical
instruments, watches and clocks
Other services

3.9

3.3

2.4

2.3

2.0

1.8

1.8

Agriculture

146.4

Meat and meat products

5.2

Food & Beverages

126.2

Food products and beverages

5.0

Miscellaneous
manufacturing
Electronic element and
device
Seafood

Fishing

109.4

4.8

Fishery

3.3

wearing apparels

2.2

Education, Health and Other Services

36.7

Coke, refined petroleum products and
nuclear fuel; chemicals and chemical
products
Metal products

4.8

Electricity, Gas and Water

3.3

Communication equipment

2.2

Textiles and Wearing Apparel

32.4

Fish products

4.8

Food products, beverages
and tobacco

3.2

Wearing apparel; furs

2.1

3.3

1.8

2.3
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Figure a: Biodiversity Footprint for the sector agriculture expressed in the threatened species index for the EU27 per country
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Figure b: Biodiversity Footprint for "fishing" expressed in the threatened species index for the EU27 per country
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Figure c: Biodiversity Footprint for the "food and beverages" expressed in the threatened species index for the EU27 per country
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Annex 4: Source table for selection of commodities
Table 1: Main outcomes with regard to justification and origin of commodities assessed by reviewed literature
COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Agriculture

Direct impacts: Land-use change from natural ecosystems to
agricultural production is one of the strongest drivers of biodiversity
loss (Kamphuis et al. 2010). Between 1980 and 2000 55% of
agricultural expansion was on previously intact forest areas.

EU IMPORT

High.
Vast areas of land
used for agricultural
commodities
in
most countries. To
this, areas with
indirect
impacts
from
agriculture
have to be added
(e.g. influenced by
pollution).

Indirect impacts: Indirect land use change has an important impact
on biodiversity rich areas which is often not accounted for. Other
indirect impacts are pollution of rivers and areas surrounding
agricultural land, due to pollution and eutrophication. Fragmentation
of forests or wetlands can also lead to disturbance of precious
habitats. There are no generally accepted indicators to describe
these types of impacts in order to compare sectors or commodities.
Agricultural commodities are responsible for +/- 90% of the total
water footprint. Of this group, meat and dairy products are the most
important. Beer and cereals are responsible for 11% of
consumption water footprint.
Relative vs. absolute impacts:
Agricultural products are
responsible for 91% of the total production water footprint and 89%
of the consumption water footprint.
Food and drink is the most important contributor to the impacts of
st
total consumption. (Meat and dairy products ranked 1 , cereals and
nd
beer 2 .)

Agriculture
Bananas

-

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

Many
countries
(see Figure 15
and Figure 16 in
main report)

The global production of agricultural
food products as well as non-food
agricultural products is expected to
increase due to population growth
(also in some EU Member States)
as well as other drivers such as
biofuel demand.

See
data
column
Import’

Trends are fairly stable (neither
going
up
nor
going
down
significantly in the last years).

Figure 1: EU trade 2007 in agricultural products with extra-EU.
The EU is currently the largest global importer (and exporter) of agricultural
products. It is also the first importer of products from developing countries. However
there are considerable differences between agricultural commodities.

Direct impacts: Habitat loss is the main impact from the production
of bananas

According to 2012 data the EU is the largest consumer and importer of bananas in
the world (http://ec.europa.eu/agriculture/bananas/fact-sheet_en.pdf). Sources are:

Indirect impacts: Indirect impacts are due to water consumption
and the use of herbicides, pesticides and fertilizers. Eutrophication
and damage to pollinators can be the results.



MFN (Most Favoured Nation) countries, mainly Central and Southern
America countries;

ACP (Africa, Caribbean and Pacific) countries;

EU own production (incl. overseas countries and territories).
In 2012, the share of MFN bananas consumed in the EU was 68.3%, while ACP
bananas accounted for 19.1% and the EU own production the remaining 12.6%.
The main MFN suppliers of bananas to the EU were Ecuador, Colombia and Costa
Rica, which respectively exported 1.3, 1.1 and 0.8 million tonnes.
During the same year, the main ACP suppliers were Dominican Republic, Ivory
Coast and Cameroon, which respectively exported 0.29, 0.22 and 0.21 million
tonnes.

High.
Due to land intake
for new plantations

in
‘EU
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COMMODITIES
/ SECTOR
Agriculture
Coffee

-

IMPACT ON BIODIVERSITY

Direct impacts: Conversion of primary forest habitat.
Intensification of coffee production from shade-grown to full-sun
systems is responsible for habitat conversion affecting birds,
pollinating insects and other organisms in the tropics.
Particularly, bird species diversity is much lower in intensive fullsun coffee plantations in the Dominican Republic, Colombia and
Mexico, by as much as 50-90 percent.

EU IMPORT

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

The EU accounts for nearly half of world bean imports (see:
http://www.greencommodities.org/attachments/128_Coffee_Biodiversity%20Impacts
%20from%20commodity%20production.pdf ).

Probably moderate
compared to some
other
agricultural
commodities such
as soya

Brazil
(33%),
Vietnam
(20%)
are
largest
exporters to the
EU
(other
countries
less
than 6% each)
(see:
European
Coffee
Report
2010/2011
http://www.ecfcoffee.org/docum
ents/European%2
0Coffee%20Repor
t%202010-11.pdf )

Stable
or
slightly
consumption in the EU

11% of global bioethanol imports are EU imports.

According to some
estimates,
land
intake/ ILUC could
be the equivalent to
half the current crop
land (EEA 2013)
with a potential
deficit between land
availability
and
projected
land
requirements.

For bioethanol the
top
source
countries
are:
Brazil
(34%),
Pakistan
(17%)
and
Argentina
(6%).

Rapid growth of production, due to
policy targets in the EU (and other
regions, such as US). The use of
biofuels for transport in the EU27
doubled from 2006 to 2010 (see

Deforestation leads to forest fragmentation, disconnecting
natural corridors for species.
Unsustainable land use models for cattle ranching in
conjunction with coffee production (as in Colombia) have
replaced forests, reducing genetic exchange from wild
populations that become isolated.

FUTURE TRENDS

declining

Indirect impacts:
Carbon emissions from forest conversion. Soil erosion and
degradation. Agrochemical use and runoff. Effluents from
processing. Degradation of water quality and water supply.
Unsustainable agricultural and cattle ranching practices have
resulted in the degradation and extensive compacting of soils,
erosion, and a decrease in water quality and quantity with both
direct and indirect effects on terrestrial and aquatic species.
Agriculture
Biofuels

-

Direct impacts: Key biodiversity concerns are mainly at the
feedstock production stage. Monoculture plantations may result in
the gradual loss of biodiversity and there are concerns that
expansion of production will threaten biodiversity rich areas.
Indirect impacts: Indirect land use change is the indirect impact
most discussed in literature. For example, expansion of sugar cane
plantations in Brazil is resulting indirectly in clearance of savannah
and possibly rainforest by displacing soybean plantations and
ranching, which are then expanding into these areas (threatening
the Cerrado and Amazon rainforests). It has been suggested that
sugarcane could become a major threat to biodiversity in tropical
wetlands and is forcing expansion of livestock and soy production
into the Amazon (ILUC).
Ethanol processing is a source of large quantities of wastewater
that can cause pollution of surface and groundwater by industrial
effluents, depending on the treatment standards in place. Most
studies suggest that immediate impacts due to land use change
and indirect impacts outweigh possible future biodiversity gains
due to avoided climate change (Van Oorschot et al. 2010).

Figure
2:
EU
supply
and
demand
of
Biofuels
(see:
http://www.thebioenergysite.com/articles/370/eu-27-biofuels-annual-report-2009).

http://www.thebioenergysite.com
/articles/370/eu-27-biofuelsannual-report-2009)..
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

AgriculturePalm oil

Direct impact: Monoculture plantation requires the complete and
irreversible clearance of habitat over an extended area, where the
land was previously undisturbed and hosted significant biodiversity.
The area most suited to palm oil is lowland, evergreen, tropical
rainforest, which supports the highest biodiversity of any terrestrial
ecosystem. Palm oil consumption is considered one of the main
drivers of increased deforestation rates across Indonesia and
Malaysia (55-80% of expansion at expense of forests). Animals
endangered by the clearing of rainforest in SE Asia include the
Sumatran tiger, Sumatran and Bornean orang-utans, Asian
elephant and Sumatran rhinoceros. The growth in palm oil
plantations, as well as the addition of roads, means that forests are
fragmented, which hinders migration patterns and blocks travel
corridors. This fragmentation also makes animals accessible to
illegal poaching and hunting.

EU IMPORT

In total 37% of the world imports are destined as EU imports.

Indirect impacts: Aside from indirect land use change, palm oil
also has a high water footprint. Other indirect impacts are erosion
and negative impacts on climate change (due to e.g. deforestation
and the loss of carbon sinks).

-

Direct impacts: Soybean cultivation is one of the major drivers
behind deforestation and the subsequent loss of biodiversity in
South America; dramatic direct effect on biodiversity; the largescale mono-culture soya fields lead to a nearly 100% reduction of
forest species on the fields themselves.
Indirect impacts: Soya production being a most important
economic activity in Brazil justifies investments in massive
infrastructural developments in the regions of cultivation, attracting
other activities and thus leading to forest degradation and
deforestation. Also, soya has a high water footprint; other indirect
impacts are pollution, climate change effects, erosion and indirect
land use change.
Relative vs. absolute impacts: In terms of absolute environmental
impact, soybeans are the most relevant commodity among
agricultural food products (Bates & Dale 2008).

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

High: palm trees are
the world’s second
largest source of
edible oils (after
soybeans).
In
Malaysia,
approximately 12%
of
the
total
landmass
is
covered with palm
oil
plantations
(2007;
see:
http://www.soyatech
.com/Palm_Oil_Fact
s.htm).

Indonesia (38%)
and
Malaysia
(37%)
together
cover 85% of
global palm oil
production, Papua
New
Guinea
follows with 12%
of
production
volumes
for
export. In the top
producing
countries
(FAO,
2011)
Thailand,
Nigeria
and
Colombia
come
next to Indonesia
and Malaysia.

Continuously increasing demand for
palm oil for different purposes: food,
feed, biofuel, luxury products, etc.
Indonesia increased its export of
palm oil by 9 Mt in the period 20002005 and another 3 Mt in the period
2005-2010
(
see:
http://faostat.fao.org/site/342/default
.aspx).

USA (22%), Brazil
(65%) as largest
exporters.

Rather stable EU imports of
soybeans and a modest (10-15%) to
significant increase in imports of
soybean meal and oil over the
period up to 2018/2019.

The large quantities
of palm oil and vast
areas used for palm
plantations ensure
that the scale of the
biodiversity impact
is high.
Figure
3:
Global
production
http://faostat.fao.org/site/339/default.aspx).

Agriculture
Soya

SCALE OF
BIODIVERSITY
IMPACT

of

palm

oil

(2011;

see:

EU is responsible for 21% of world imports (by value) with a volume of over 10
million tons (Bates & Dale 2008).
Soy based biodiesel is one of the main subsidized biofuels in the EU.

High: almost 100
million ha under
cultivation globally.

Argentina
(Kamphuis et al.
2012)
and
Paraguay (Bates
& Dale 2008) are
also indicated as
important source
countries.
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Agriculture -

Direct impacts: Similar to soy.

Sugarcane

Indirect impacts: Similar to soy.

EU IMPORT

11% of global bioethanol imports are EU imports.

Relative vs absolute impacts: Impacts are relatively lower than
those of soy, as sugar cane has a much higher yield per hectare.
Soy has thus a higher biodiversity impact both in absolute and
relative terms (Bates & Dale 2008).

Figure
4:
Origin
of
EU
sugar
cane
http://www.sugarrefineries.org/cane-sugar-refining/ ).

imports

(source:

EPA: countries with Economic Partnership Agreements
EBA : countries with Everything But Arms Agreements
CXL: countries with “CXL” quota (European Communities WTO Schedule
CXL of Concession on goods)

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

High: 25 million ha
under
cultivation
globally

EPA
countries
(see Figure 4) are
the main providers
with Mauritius and
Swaziland taking
the lead.

There is a decline in imports of
sugar products (Yearbook 2010,
Eurostat), but these products
include sugar beet and honey also.
The
imports of bioethanol,
however, show an increase. In 2013
the EU placed a duty on all US
bioethanol imports in order to
prevent US ethanol being ‘dumped’
on
the
EU
market
(see:
http://www.sugarrefineries.org/canesugar-refining/)
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Agriculture
–
Bovine
meat
and
poultry
meat

Direct impacts: Meat production is strongly linked to land intake
and forest degradation, as cattle farming requires large areas.

EU IMPORT

Indirect impacts: ILUC, water consumption, pollution. Meat and
dairy products are responsible for more than 50% of the total
consumption water footprint (WF). The production is also linked to
eutrophication and contributes to global warming.
Relative vs. absolute impacts: Food and drink is responsible for
20-30% of the various environmental impacts of total consumption
st
(>50% eutrophication). Meat products are ranked 1 in this
nd
category, dairy products 2 (product categories according to
COICOP classification26).

Figure 5: Beef: EU-25 main markets 2005-2006 (in 1000 t; see:
http://ec.europa.eu/agriculture/agrista/tradestats/gra_eu25_main_markets/page_034
.htm).

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

High,
as
cattle
raising
requires
large areas of land.

Main exporters of
beef meat to the
EU are: Brazil (+/65% of import
volumes)
and
Argentina
(see:
http://ec.europa.e
u/agriculture/agrist
a/tradestats/gra_e
u25_main_market
s/page_036.htm).

The trend from 1999-2005 shows an
increase in imports of beef and
poultry meat (source: Eurostat/
COMEXT).

For poultry meat
Brazil is again the
main
source
country (74% of
imports in 20052006),
with
Thailand second.

Figure
6:
Poultry
meat:
EU
25
main
markets
(see:
http://ec.europa.eu/agriculture/agrista/tradestats/gra_eu25_main_markets/page_038
.htm).
Beef and poultry are the main imported meat products. Porc imports are small (data
2005-2006) compared to poultry and beef.

26

The Classification of individual consumption by purpose, abbreviated as COICOP, is a nomenclature developed by the United Nations Statistics Division to classify and analyze individual consumption expenditures incurred by households, non-profit institutions serving households and
general government according to their purpose. It includes categories such as clothing and footwear, housing, water, electricity, and gas and other fuels.(see http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Classification_of_individual_consumption_by_purpose_(COICOP)
)
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COMMODITIES
/ SECTOR
Fisheries
Crustaceans
(shrimps)

IMPACT ON BIODIVERSITY

-

Direct impact: In the case of farmed shrimps, impact is dependent
on the intensity of the aquaculture. Shrimp farming has been closely
linked with reduction in mangrove swamps across the tropics.
According to the NACA (Network of Aquaculture Centres in AsiaPacific), 20-50% of all mangrove deforestation is due to shrimp
farming thus removing critical habitats for many aquatic and
terrestrial species. Salt marches and other wetland habitats are also
at risk. A large amount of by-catch is caught in wild shrimp fishing
(up to 3kg/ kg of shrimps, this can be reduced by using different
nets), thus critically endangering other species, e.g. turtle species.
Fish stocks are further depleted by feeding fishmeal to the shrimps.
Indirect impacts: Conversion of mangrove forests to a shrimp
pond changes a carbon sink into a carbon source. The
deforestation of mangrove forests also leads to exposing coastal
areas to floods, erosion, salt intrusion and altering drainage
patterns. Another threat is posed by the introduction of new
pathogens and the potential of interbreeding with, or displacement
of, native species. (Bates & Dale 2008)

EU IMPORT

The EU is a major consumption market of seafood products in the world
with 12,3 million tonnes representing EUR 52,2 billion in 2011. It is the first
importer of seafood products, absorbing 24% of total world exchanges in
value. Shrimp imports (mainly destined to Spain) boosted by 20% between
2011 and 2012, after a three-year decrease. Shrimps have become the first
imported species in value ahead of salmon, tuna and cod.
(Source:
EC,
The
EU
Fish
Market
2014
http://ec.europa.eu/fisheries/marketobservatory/documents/10157/bf18cf2c-1b33-440d-8870-e05b2644b58b)

In 2012, frozen shrimp and prawns accounted for 11.5% of all E.U. imports of fish
and seafood products, with a volume of 383,752 tonnes. Ecuador is the largest
supplier, accounting for 19.7%, followed by India (14.3%), and Argentina (13.1%).
Frozen shrimp of the genus Penaeus are the largest commodity (Source: Global
Trade Atlas, 2013).

Relative vs. absolute impacts: Concerning relative environmental
impact, crustaceans are the most relevant commodity among
agricultural and fisheries food products (Bates & Dale 2008).

Figure 7: E.U. – Main Fish and Seafood Imports from External Partner Countries
(non EU Member States) by Value, 2012 .

Figure 8: Main source countries for imported frozen shrimps (source: Global Trade
Atlas).

SCALE OF
BIODIVERSITY
IMPACT
Low to medium.
Surfaces
affected
by
crustacean
aquaculture
are
relatively
limited
compared
to
growing
of
agricultural
feedstocks,
but
intensity of impact
can be high.

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

Broad
geographical
spread
(see
Figure 8).

The EU is increasingly dependent
on import of fish and fishery
products to fulfill its needs. Demand
is increasing for crustaceans
specifically (Bates & Dale 2008).
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

AgricultureCotton

Direct impacts: Some areas have been converted into land for
cotton production, causing habitat loss (land use change). Among
them the conversion of hardwood forests, coastal savannahs,
evergreen forests and coastal mangrove swamps in for example
central South America or the Steppes in Western Asia.

EU IMPORT

SCALE OF
BIODIVERSITY
IMPACT

6% of total imports are destined for the EU (Bates & Dale 2008).

Moderate

Indirect impacts: Biodiversity of freshwater sources is impacted
due to extraction of large amounts of water for irrigation and
pollution by pesticides. A famous example is the Aral Sea which
has been reduced to 15% of its former volume, with most of the
water being used for cotton irrigation in Uzbekistan. Its 24 native
species have disappeared and a significant part of Uzbekistan’s
wetland ecosystems have dried out. For woven cotton fabrics,
pollution is the main impact (polluting main water bodies and soil).
Relative vs. absolute impacts: Concerning relative environmental
impact, cotton is the most relevant commodity for agricultural nonfood products.

Figure
10:
World
cotton
production
and
http://www.fao.org/docrep/005/y4852e/y4852e12.htm).

projections

(see:

With biotech cotton, and new, low-cost producers and with the implementation of the
Agreement of Textiles and Clothing (ATC), world cotton production is expected to
grow by 1.5 percent annually.
In the period 2000-2009 imports in the textiles and clothing sector have increased in
value by approximately 22%, mainly by imports from China (see: The textile and
clothing
sector
and
EU
trade
policy,
February
2011:
http://trade.ec.europa.eu/doclib/html/148259.htm).

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

Uzbekistan (13%),
US (10%), Brazil
(9%)

The import of cotton as a raw
product has decreased in volume
over the last 10 years.

China
is
an
important
intermediary
country
where
cotton is used in
the clothing and
textiles
industry
and
afterwards
exported to the
EU.

Stiff competition from lower-cost
Asian and South East Asian
spinners has resulted in a steady
decline in the EU spinner and textile
industries, which was accelerated
by the global financial crisis. This
declining trend is expected to
continue for the foreseeable future
(see:
http://gain.fas.usda.gov/Recent%20
GAIN%20Publications/Cotton%20a
nd%20Products%20Annual_Rome_
EU-27_5-3-2010.pdf).
Cotton remains an important import
product however in the form of
textiles and clothing.
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Forestry
Timber

Direct impacts: The most obvious impact is deforestation.
Replacement of ancient forests with monoculture plantations
reduces biodiversity. Building roads for access to timber causes
fragmentation and can lead to additional clearance of land for other
activities.

-

Indirect impacts: Soil erosion can have adverse impacts on
aquatic biodiversity. Legal activities can have just as negative
impacts as illegal ones. However, they do tend to be associated
with better management practices. Often, ensuring that activities
are legal is a first step to later ensuring that they are sustainable –
for example, where logging companies employ systems of timber
legality verification prior to adopting more complex schemes for the
certification of sustainability. Illegal logging is responsible for
degraded forests, which are less productive, and thus less effective
in terms of carbon storage; they are also more vulnerable to other
factors (e.g. pests, invasive species, fire). Deforestation also results
in carbon emissions and decreasing groundwater levels in adjacent
wetlands.
Relative vs. absolute impacts: Taking trade volumes into
consideration, wood is considered as the agricultural non-food
product with the highest environmental impact (Bates & Dale 2008)

EU IMPORT

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

Large differences are mentioned in the import rates into the EU: from 45% (Bates &
Dale 2008) of total global wood imports to 15% (OECD 2012). This difference is
probably due to a different timeframe, different definition of the commodity and
possibly to in- or excluding (estimated) illegal trade flows.

High, due to large
surfaces .

Malaysia,
Indonesia
and
Brazil are main
exporters
of
tropical wood and
wood
products;
Canada
and
Russia are main
exporters
of
softwood. Russia
has been the main
source over the
last two decades,
supplying up to
60%
of
all
imported
wood.
However,
rising
Russian
export
taxes
have
reduced that flow.
Belarus
and
Ukraine are also
important source
countries
for
rough and simply
worked
wood.
China
is
an
important
processor of wood
products.

Demand is increasing. With wood
being looked at as a renewable
resource and a substitute for
unsustainable
materials
(e.g.
concrete in construction), the
pressure on wood supply could
further increase.

Roughly 10% of the EU woodworking industries' wood raw material is imported,
mostly from other temperate and boreal coniferous and non-coniferous forests (see:
http://ec.europa.eu/enterprise/sectors/wood-paper-printing/wood/externaldimension/).
Timber is also one of five commodities generally considered as having important
illegal trade flows. Research in Tanzania found that the official timber harvest
volumes in 2004 were just 4% of the actual volume being traded, and the revenue
lost to the government amounted to USD 58 million (OECD 2012).
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Metals
minerals-

Direct impacts: Direct impacts are manifested through habitat
destruction (as a result of establishing the mine and associated
access roads and other infrastructure).

Gold

and

Indirect impacts: Water pollution is an important impact as
suspended solids smother benthic flora, reduce light penetration
and damage fish gills and invertebrates. They also carry metals and
minerals that may dissolve in water and become bioavailable. Some
of these metals, such as mercury, bioaccumulate and biomagnify in
the food chain. The combination of acids and metal-bearing
solutions produced from ores that contain sulphides can also have
severe effects on the ecology of local watercourses.

EU IMPORT

70% of global import is destined for EU consumption (Bates & Dale 2008).
EUROSTAT offers data on the import of gold, including gold plated with platinum, in
unwrought, semi-manufactured or powder form. Eurostat data are starting from 1999
and show volatile results. Jewellery are not considered in these data.

The main wastes produced from gold mining are overburden and
tailings. In mining and in archaeology, overburden (also called
waste or spoil) is the material that lies above an area of economic
or scientific interest. In mining, it is most commonly the rock, soil,
and ecosystem that lies above a coal seam or ore body.
Overburden is distinct from tailings, the material that remains after
economically valuable components have been extracted from the
generally finely milled ore. Overburden is removed during surface
mining, but is typically not contaminated with toxic components and
may be used to restore an exhausted mining site to a semblance of
its appearance before mining began (Bates & Dale 2008).
Overburden may also be used as a term to describe all soil and
ancillary material above the bedrock horizon in a given area.
As the separation processes do not extract all the metals present,
the tailings often contain various metals such as arsenic, cadmium,
antimony, copper, lead and zinc, as well as residues of the
chemicals used for extraction.
The groundwater within a Johannesburg gold mining district, for
example, was found to be acidified as a result of oxidation of pyrite
(FeS2) contained within mine tailings dumps, and heavily
contaminated with elevated concentrations of heavy metals. The
polluted groundwater was discharging into streams in the area and
contributed up to 20% of stream discharge, causing a lowering of
pH of the stream water (Naicker et al, 2002, referred to in Bates &
Dale 2008).
Relative vs absolute impacts: Within the minerals and metals
sector, gold is reported to have the largest environmental impact
(not considering trade volumes).

Figure 11: EU Gold import (Source of data: EUROSTAT)

SCALE OF
BIODIVERSITY
IMPACT
Low.
Although individual
mines could have a
large surface (in
particular
surface
mining),
globally
land
intake
by
mining is far less
than by agricultural,
fishing or forestry
activities.

GEOGRAPHICAL
SPREAD
South-Africa,
Indonesia,
Greenland

FUTURE TRENDS

Demand for gold has grown
significantly in recent years. In 2011
gold demand grew globally by 0.4%
in volume to 4067 tons, Investment
was the main driver of growth (see:
www.gold.org ).
The financial crisis in the EU is often
mentioned as one of the drivers
behind this demand for gold.
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Metals
and
Minerals
Iron Ores and
Concentrates

Direct impacts:
deforestation.

Potential

impacts

from

habitat

loss

and

EU IMPORT

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

Of global iron ore imports, 18% was for EU consumption (Bates & Dale 2008) in
2005 (Source of data: Eurostat).

Low: similar to gold,
the impact scale is
local and depends
on
the
mining
characteristics.

The
most
important source
countries
are:
Brazil
(45%),
Australia
(8%),
Ukraine (7%) and
Canada (7%).

The import of iron ore is steadily
increasing under normal economic
circumstances. There was a drop in
trade volumes in 2008-2009 due to
the global economic crisis.

Indirect impacts: Flow-on effects through air and water pollution.
Relative vs. absolute impacts: Iron ores and concentrates have
the largest environmental impact of the researched commodities of
the minerals and metals sector, also due to large volumes.

Figure 12: (green upper diagram) EU import iron ores and concentrates (excluding
roasted iron pyrites).(blue bottom diagram) Iron ore world import (see: The Iron ore
market in 2011, OECD, http://www.oecd.org/general/searchresults/?q=iron
ore&cx=012432601748511391518:xzeadub0b0a&cof=FORID:11&ie=UTF-8) .

Figure 13: Global imports of iron ore (2010-17F; see: Commodity Bulletins Iron Ore
November 2012 KPMG)
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COMMODITIES
/ SECTOR

IMPACT ON BIODIVERSITY

Fossil
fuelsCrude
Petroleum

Direct impacts: Direct land intake due to local extraction
installations is limited but can be significant for pipelines. Pipelines
are also the cause of fragmentation of habitats. There are also
direct risks of accidental biodiversity damage, especially in marine
environments.
Especially the fragile arctic and subarctic
ecosystems are under threat.

EU IMPORT

Of all imports, 26% is for EU consumption.
In the following graph ‘Europe’ stands for Norway and other European countries,
extra EU27. The EU is heavily dependent on crude oil imports for its primary energy.

Indirect impacts: Temperature of discharged wastewater can
disrupt local marine ecosystems. Direct discharge or leaching of
wastes can impact on local ecosystems. Some main types of
petroleum products can be toxic to aquatic organisms. Refinery
water emissions with high nitrous content can have significant water
eutrophication impacts. The impacts differ according to
onshore/offshore location. Potentially significant impact of
expansion in Arctic and sub-Arctic Siberia and North Sea, but
predictions are disputed. In Russia, concern from environmental
groups on the biodiversity implications of large scale exploitation of
reserves of oil in the Arctic and sub-Arctic wildernesses of Siberia.
Of particular concern are the boreal forests and Lake Baikal, which
contain unique and fragile ecosystems as well as the islands off
Siberia’s Pacific coast which are key breeding grounds for salmon.
Huge climate change impacts during consumption.
Relative vs. absolute impacts: Within the group of fossil fuels,
crude petroleum has the largest environmental impact, considering
trade volumes.
Figure 14: imports of crude oil into the EU (2011)

SCALE OF
BIODIVERSITY
IMPACT

GEOGRAPHICAL
SPREAD

FUTURE TRENDS

High, mainly due to
GHG emissions in
consumption phase,
which is a global
issue.
Climate
change is one of the
main
drivers
of
biodiversity loss.

Russia
(31%),
Norway
(17%),
Saudi
Arabia
(10%) and Libya
have the most
important share in
EU imports in
2005 (Bates &
Dale 2008). In
2011
the
European
Commission
reports 29.63% of
crude oil to be
imported from the
Russian
Federation, 12%
from Norway and
8.20% from Saudi
Arabia.

The import of crude petroleum has
been increasing over large periods
of time. The trends are influenced
by the economic crisis (showing
lower import volumes for crude oil
over
2009-2011;
see:
http://ec.europa.eu/energy/observat
ory/oil/import_export_en.htm).
Possibly renewable energy will also
play a role in diminishing oil imports.
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Annex 5: Biodiversity impacts of production and harvesting of selected
commodities
1

Beef (bovine meat) from Argentina and Brazil

1.1

Introduction

Globally food and drink cause up to 20 to 30% of the various environmental impacts of private consumption
and this increases to more than 50% for eutrophication (Tukker et al. 2006). Meat and meat products are the
most important. WWF reported for the FAO study ‘Livestock’s Long Shadow’ (FAO 2006) that 306 of the 825
defined ecoregions see livestock as one of the current threats. An analysis for this report of the IUCN Red
List of Threatened Species, the world’s most authoritative source of information on extinction risk, indicates
that the 10 percent of the world’s species which face some degree of threat are suffering habitat loss from
livestock production. The cattle sector in Brazilian Amazon is even claimed to be the largest driver of
deforestation in the world (Greenpeace 2008).
For Brazil the conversion of forest into pasture is an important source of biodiversity loss in Latin-America.
Worldwide however, land requirements for the sector are expected to reach their maximum soon and then
decrease (FAO 2006). The link to habitat destruction is strongest in these countries, where extensive cattle
grazing is expanding mostly at the expense of forest cover.
Over the past 35 years, more than half of the Cerrado’s original expanse of two million km2 has been taken
for agriculture. It is now among the world’s top regions for the production of beef and soy. At the current rate
of loss, the ecosystem could be gone by 2030, according to estimates by Conservation International (FAO
2006).
Within Argentina for instance the Pampas, which is humid grasslands of northern Argentina dominated by
caespitose species, are the site of one of the earliest documented and dramatic transformations of a
landscape by alien plants. The transformation of the pampas from pasture to farmland was driven by
immigrant farmers, who were encouraged to raise alfalfa as a means of raising even more livestock. This
transformation greatly expanded the opportunity for alien plant entry and establishment. Towards the end of
the nineteenth century over 100 vascular plants were listed as adventive near Buenos Aires and in
Patagonia, many of which are common contaminants of seed lots. More recent “immigrant” species pose
further threats in the pampas and Patagonia. Marzocca (1984) lists several dozen aliens officially considered
as “plagues of agriculture” in Argentina (FAO 2006).

1.2

Producing conditions and biodiversity impact

Over recent decades, large intensive livestock production units have emerged in South America in response
to the rapid demand for live-stock products. Three quarters of the agricultural land, also for livestock
production, are huge ranches that belong to individual land owners. These place pressure on government
officials to secure the expansion of their enterprise. The smaller majority is caused by family farming, which
is
still
growing
as
rural
populations
continue
to
increase
(see:
http://www.sciencedaily.com/releases/2012/02/120228123849.htm). Additionally illegal practices within
protected areas, like deforestation to establish pastures for livestock production, is widespread in South
America (FAO 2006; Figure 1).
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Figure 1. Illegal deforestation for soybean production in Novo Progresso, State of Pará – Brazil 2004 (source: FAO 2006)

The types of farming systems are highly important for understanding the impact on biodiversity. The study
from the FAO (2006) classified production systems into a number of distinct classes. They considered to
following criteria:







Degree of integration with crops;
Relation to land;
Agro-ecological zone;
Intensity of production;
Irrigation or rainfed;
Type of product.

In total the FAO proposed a classification of eleven categories of livestock production systems based on the
different types of farming systems and agro-ecological zones. Two major systems are distinguished: (1)
solely livestock production systems where more than 90 % of dry matter fed to animals comes from
rangelands, pastures, annual forages and purchased feeds and less that 10 % of the total value of
production comes from non-livestock farming activities and (2) mixed farming systems where more than 10
% of the dry matter fed to animals comes from crop by-products or stubble or more than 10 % of the total
value of production comes from non-livestock farming activities. The landless livestock production systems
categories are most intensive systems that buy in their feed that are found mostly in Eastern North America,
Europe, Southeast and East Asia. In the interior part of Brazil and Argentina mainly the Ruminant Meat (LLR)
production system is present where industrialized systems have been developed primarily using local
surpluses of feed supplies. South Brazil is another industrial production hotspot of global importance. The
other three livestock categories are land-based and split depending on the agro-ecological zone. Grasslandbased (or grazing; LPSs) livestock systems are based on grazing of animals on seasonal, shifting or upland
pastures, primarily found in the more marginal areas that are unfit for cropping because of low temperature,
low rainfall or topography and predominant in semi-arid and arid areas. More than 10% of the dry matter fed
to animals is farm produced and in which annual average stocking rates have a maximum of 10 livestock unit
per hectare. These systems cover the largest surface area (26% of the ice-free earth surface) and in Brazil
and Argentina. See box 1 for a more detailed explanation of the classes. Central and South America and the
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developed countries dominant the picture in terms of meat production, together accounting for more than
three-quarters of the world's production.

Figure 2. Livestock production systems (LSP; source: FAO 2006)

http://www.fao.org/wairdocs/lead/x6101e/x6101e05.htm#bm5
GAUL for classification of the FAO
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Box 1. Description of Livestock production systems
The FAO (2006) developed a classification and characterization of the world’s livestock systems enabling
detailed studies of livestock environment interactions by livestock systems (see:
http://www.fao.org/wairdocs/lead/x6101e/x6101e00.htm). Livestock production systems
are considered as a subset of the farming systems including cases in which livestock
contribute more than 10 % of the total farm output in value terms or where intermediate
contributions such as animal traction or manure represent more than 10 % of the total
value of purchased input. This system is presented in
where the following categories can be distinguished:
 (L) Solely livestock production systems: Livestock systems in which more than 90 % of dry matter fed to
animals comes from rangeland, pastures, annual forages and purchased feeds and less than 10 % of the
total value of production comes from non-livestock farming activities.
 (LL) Landless livestock production systems: A set of livestock systems which less than 10 % of the dry
matter fed to animals is farm produced an in which annual average stocking rates are above ten livestock
units per hectare of agricultural land. The following subsets are provided:
1. (LLM) Landless monogastric systems: A subset of landless livestock production systems in which
the value of production of the pig/poultry enterprise is higher than that of the ruminant enterprises.
2. (LLR) Landless ruminant systems: A subset of landless livestock production systems in which the
value of production of the ruminant enterprises is higher than that of the pig/poultry enterprise.
 (LG) Grassland based systems: A subset of solely livestock systems in which more than 10 % of dry
matter fed to animals is farm produced and in which annual average stocking rates are less than ten
livestock unites per hectare of agricultural land. Subsets of these systems include:
1. (LGT) Temperate and tropical highland.
2. (LGH) Humid/sub-humid tropics and sub-tropics.
3. (LGA) Arid/semi-arid tropics and sub-tropics.
 (M) Mixed farming systems: Livestock systems in which more than 10% of the dry matter fed to animals
comes from crop by-products, stubble or more than 10% of the total value of production comes from nonlivestock farming activities.
 (MR) Rainfed farming systems: A subset of the mixed systems in which more than 90% of the value of
non-livestock farm production comes from rainfed land use, including the following classes:
1. (MRT) Temperate and tropical highland.
2. (MRH) Humid/sub-humid tropics and sub-tropics.
3. (MRA) Arid/semi-arid tropics and sub-tropics.
 (MI) Irrigated mixed farming systems: A subset of the mixed systems in which more than 10 % of the
value of non-livestock farm production comes from irrigated land use, including:
1. (MIT) Temperate and tropical highland.
2. (MIH) Humid/sub-humid tropics and sub-tropics.
3. (MIA) Arid/semi-arid tropics and sub-tropics.

The mapping of livestock production systems has been performed by the FAO and the International
Livestock Research Institute (ILRI) on global scale (Robinson et al. 2011). This resulted in Version 5 of the
global livestock production systems map (see Figure 3). This information is central to evaluating the
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implications that increasing livestock production and intensifying systems may have on environmental
outcomes. For more information on the creation of this map and modelling techniques see Robinson et al.
(2011). This map is currently the best estimation of livestock production systems at 1 km resolution. In the
following section we will discuss the environmental issue related to the livestock production system which are
extracted from Serre & Steinfeld (1995), FAO (2006) and Robinson et al. (2011).

MRH
LGH

Livestock production system

MRA
LGA
MIH
MRT
LGT
MIA
MIT
LGY
Brazil

MRY

Argentina
MIY
Urban areas
0

500000 1000000 1500000 2000000 2500000 3000000
Surface area (km²)

Figure
3.
Livestock
production
systems
in
Brazil
and
Argentina
(data
derived
from:
http://www.fao.org/ag/againfo/resources/en/glw/GLW_prod-sys.html). LG = Rangeland-based, MR = Mixed rainfed, MI =
Mixed irrigated, Y = Hyperarid, A = Arid/Semi-arid, H = Humid/Subhumid, T = Temperate/tropical highlands.

Landless systems (LL) is an upcoming system in developing countries. The monogastric production system
(LLM) is defined by the use of monogastric species, mainly chicken and pigs in production systems where
feed is introduced from outside the farm. More relevant for our research is however the ruminant production
system (LLR) which is defined by the use of ruminant species (mainly cattle) where feed production and
particularly manure utilization on fields is used to produce feed and grow crops. These systems are highly
concentrated and found in Eastern North America, Europe Southeast and East Asia. For these practises
often South Brazil is important for delivering feed. This system is almost exclusively based on high producing
with specialized breeds of livestock. The most important environmental issues are related to animal waste,
leading to water and air pollution, acid rain and human health hazards. Furthermore these systems induce
extensive use of cereals with related environmental concerns (e.g. soil degradation, nutrient transfer and the
use of agrochemicals).
In South America the grassland based (LG) systems are a dominant picture in terms of meat production. The
grassland based systems in temperate and tropical highlands (LGT) is a grazing system constrained by low
temperatures. In the tropical highlands daily mean temperatures during the growing season ranges between
5-20°C. The major environmental concern in the LGT systems is the degradation of rangelands through
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inappropriate range management practises. This system occurs in the North of Argentina (Figure 3). The
rangelands are often part of watersheds in which range degradation causes problems of flooding, siltation of
rivers, etc. However these issues are normally less serious than in mixed farming systems where crop
production is practices. These practices also involve the controlling of wildlife, which either compete for
forage, transmit diseases or in the case or predators cause mortality.
The humid and sub-humid tropics and subtropics (LGH) farming systems is mostly found in the tropical and
subtropical lowlands of South America, in for instance the Cerrados of Brazil. This system covers the second
largest surface area in Brazil and third largest for Argentine (Figure 3). On the high rainfall side in the humid
tropics the systems of Amazonian ranching these production systems also occur. As opposed to LGA
systems, forage quality and quantity in LGH depends more on soils than on rainfall. In this case the tropical
savannahs of Latin America are of such low quality that they have to be burnt in order for cattle to graze the
young regrowth. During the wet season the higher well-drained regions are grazed, while lowlands are burnt
and grazed during the dry season. Some mineral supplementation (mainly phosphorus) is used given the low
fertility and leaching of the soils. The production technology is based on the use of abundant land, some
investments such as fencing to improve labour productivity, but very limited purchased inputs and labour.
The impact of ranching on deforestation of rainforest areas particularly in Brazil is one of the more notorious
negative impacts attributed to livestock. Burning of savannah pastures is another important environmental
impact of range utilization, which could release a lot of CO 2 into the atmosphere. In the Latin American
Savannahs, human population density is very low and large national park areas are maintained, which limits
the impact of livestock on wildlife biodiversity.
The arid and semi-arid tropics and sub-tropics (LGA) is defined as a land based system in tropical and
subtropical regions with growing periods of less than 180 days. This system is often of limited importance in
South America although it’s relative large surface area in Brazil (Figure 3). For Argentina this is the system
with the largest surface are in the North-west (Figure 3). In some regions these systems are irrigated in
comparison to other livestock production systems that have access to better quality feed and are closer to
markers. Degradation of the land is a major issue, in which there is a decline in primary productivity due to
depletion. This results in the shift of the botanical composition to less productive and less palatable species
and increased soil erosion. In developing countries these rangeland are often seen as large CO 2 sinks,
important for wildlife habitats and areas of recreational value. Pasture degradation results in a series of
environment problems, including soil erosion, degradation of vegetation, carbon release from organic matter
decomposition, loss of biodiversity owing to habitat changes and impaired water cycles. Specifically the use
of water in these livestock system could have significant impacts on the water use, water quality, hydrology
and aquatic ecosystems.
The geographical distribution of mixed rainfed systems (MR) within South America is relatively unimportant in
terms of meat production. These system are found all over the world, however with a generally limited spatial
extent. This system is defined as a combination of rainfed crop and livestock farming in temperate or tropical
highlands (MRT). In South America these systems are only found to a large extent in the Andean region of
Latin America (Ecuador and Mexico; Figure 3). Among the land-based systems this is certainly the one
where technical change has a large impact in term of changes in intensity of production, land use, input use
and the genetic makeup of breeds. This system is the largest in terms of stock numbers of cattle and small
ruminants as well as their meat and milk outputs. Sadly a large proportion of the land used by this system
was originally forest. This practice also coincides with pollution due to the tanning of hides at the
slaughterhouses. This system is shows rapid development in which feed is imported, fertilizers are used,
fossil energy is burned for operating machines, nutrient depletion is caused in the natural systems and
groundwater pollution is caused. The leaching of nitrate from soils to water systems leads to increased
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concentrations in drinking water and contamination of ground and surface water systems, which threaten
human health and natural ecosystems. Natural areas such as wetlands and mangrove swamps are directly
impacted by this water pollution.
Humid and sub-humid tropics and sub-tropics (MRH) bases livestock production on the mixed farming
systems, which is very heterogeneous in its composition. It is found in al tropical regions of the world, with for
instance soybean-maize-pasture constructions in the Brazilian Cerrados with large-scale commercial
developments. These systems take up a large surface area in both Brazil and Argentina (Figure 3) These
systems are operation in high temperature a humid conditions. In Latin America Bos taurus cattle sheep and
goats were introduced and afterwards replaced by Bos indicus cattle. In South America extensive ranching
systems are increasingly evolving into mixed systems as urban demand for crop staples and livestock
products as well as road infrastructure expands. The system is replacing the grazing systems in Latin
America by economic development and technological innovations. In South America along the Andean
foothills rainforests are cleared to expand this system.
The arid and semi-arid tropics and subtropics (MRA) systems is a mixed farming system with a vegetation
growth period of less than 180 days. The main restriction to this system is low primary production due to low
rainfall. This system is of less importance in South America, although there surface area is relatively high
(Figure 3)). Typical cases include small ruminant-cassava systems in north-eastern Brazil. The major
concern with this system is the degradation of land resources, due to their limited production and growing
population pressure. Give the large livestock rearing process, livestock produce relatively high amounts of
methane per animal kept. These agricultural activities lead to the emission of many other substances into the
atmosphere, many of which degrade the quality of the air for all terrestrial life.
Mixed irrigation systems are not often found in South America (MI). The temperate zones and tropical
highlands (MIT) systems are characterized by the use of extensive irrigation which strongly influences the
feed availability for ruminants and the feed availability. This system tends to be found in regions with rather
high population density. The major environmental issue is the use of water within Europe and Asia. These
systems are not abundant in Brazil and Argentine (Figure 3). The mixed system in humid and sub-humid
tropics and sub-tropics (MIH) shows a growing season with more than 180 days in which irrigation is
significant and is particular important in Asia. System-wide environmental issues are low efficiency of water
utilization, erosion problems and methane production. The mixed system arid and semi-arid tropics and subtropics (MIA) system requires irrigation to provide year round crop production which is not often found in
South America. The major issue with this system is the water use, deficient drainage and salinization of
irrigated land.
In summary the methods for producing beef include:
 Intensive livestock production:
- Landless production: mainly Eastern Asia, EU, USA;
- Habitat pollution (land and water pollution) causes the most dramatic impacts. Processes related to
intensive production are e.g. overfishing;
- Food production;
 Extensive livestock production:
- different grazing properties:
 Managing grazing properties to improve native vegetation;
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-

land take and fragmentation/ deforestation pose the main threats. Threats specific to extensive
production are e.g. desertification due to overgrazing and overstocking, drainage of wetlands

Humid and sub-humid tropics: livestock-induced deforestation is the main impact
Dry lands: land degradation from overgrazing
Grasslands: Game and livestock ranching are a reasonably biodiversity friendly land use on condition that
management is responsible. This depends on the type of animals, numbers or patterns of movement
(O'Connor, Kuyler et al. 2010).

1.3

Different impact per region and its causes

The livestock production systems with the highest impact (e.g. MRH, LGH, MRA and LGA) are mainly
present in the Southern parts of Brazil and the Northern part of Argentina (Figure 3). From the estimated
distribution of cattle it is also apparent that cattle density is highest in these regions and could therefore have
a bigger impact on the environmental and biodiversity (Figure 4). Beside the southern regions surrounding
the Brazilian Amazon large areas of forest and dry land are degraded for agricultural purposes (including
livestock ranging; Greenpeace 2008; Figure 5). The regional impacts are caused by the increase in
population size in these regions (Figure 6). Additionally within the Amazon the major cause for the large
scale land degradation is due to the lack of governance and agricultural practises in which livestock
production systems shift their ranging land by burning forests to maintain an increased productivity
(Greenpeace 2008).
Figure 4. Estimated distribution of cattle (source: FAO 2006)
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Figure 5. Forest transition and land degradation in dry lands (source: FAO 2006)

Figure 6 Estimated distribution of human population (source; FAO 2006 from LandScan 2005)

1.4

Potential for sustainable practices

In essence, mitigating the impact will consist partly in reducing the pressures, partly in better management of
the interaction with natural resources, be it fisheries, wildlife, vegetation, land or water.







Conservation of lands (classical approach) to preserve different habitats;
Local production;
Conservation agriculture;
Integrated agriculture (reducing pesticide and fertilizer losses);
Restoration or conservation of an ecological infrastructure at the landscape level;
Good agricultural practices (sanitary measures, proper handling of seed lots avoiding contaminants, etc.);
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First of all preserving pristine habitats within national parks and other protected areas and to develop
corridors between will be necessary to reduce the pressure on biodiversity. The specific threats livestock
production could introduce should be reduced by applying mitigation if avoiding the impact is impossible. In
essence mitigation will consist of reducing pressures by improving management of the interaction with
natural resources. In most cases management is more an issue of policy and regulation than of technical
capacity building and research. However the success of all these actions depend on the successful
negotiation of social and environmental performance criteria and an associated system of certification that
are acceptable to both the industries and civil society (Nepstad et al. 2006). The food and mouth eradication
system in which geographic zones get permission to export beef, may provide an important model for a
socio-environmental certification system that becomes the mechanism by which beef and soy industries gain
access to markets outside the Amazon.
Considering that less than 3% of the Cerrado is strictly protected, urgent priority must be given to increasing
the number and size of protected areas in the Cerrado. Apart from government protected areas, the Brazilian
Forest Code, progressive legislation which prescribes the need for in-farm set-asides, determines that up to
35% of the native vegetation in farms in the Cerrado, and 80% in the Amazon, must be preserved. However,
few producers comply with it and there is a strong pressure to weaken this requirement and forgive
producers that are not compliant with the law.
Additionally a number of technical options could lessen the impact of intensive livestock production.
Concerning feed cropping and intensive pasture management, integrated agriculture provides a
technological response by reducing pesticide and fertilizer losses (FARRE 1993). Additionally combining this
with local improvements with restoration or conservation of ecological infrastructure at landscape level could
reduce the effects of fragmentation (Tabarelly & Gascon 2005) and the adoption of good agricultural
practices (sanitary measures, proper handling of seed lots avoiding contaminants, etc.) may offer a good
way of reconciling the conservation of the functioning of ecosystems and the expansion of agricultural
production.
Improvements in extensive livestock production systems can make also make a contribution to biodiversity
conservation. For instance for some ecosystems extensive grazing may provide a tool to maintain a
threatened ecosystem. These activities are grouped under silvopastoral systems and have also been applied
in the Neotropics (Mosquera-Losada et al. 2004). Constructing silvopastoral systems could also counter the
negative impact that intensification has on biodiversity.
For both water use and carbon emissions more specific mitigation options are useful. For carbon the major
contributing factors are emissions related to feed us and manure handling as well as the nature of the land
required to produce feed in question (Hermansen & Kristensen 2011). Therefore the following mitigation
options have been proposed:





Better feed conversion at the systems level;
Use of feeds that increase soil carbon sequestration versus carbon emissions;
Ensure that the manure produces substitutes the synthetic fertilizer;
Use manure for bio-energy production.

For mitigating the water use in water scarce regions one should first of all review feed composition and the
origin of feed ingredients. Additionally the selection of crop products with equivalent nutrient value but lower
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water requirements is essential. Changes to a vegetarian diet can also reduce the water use of people by
36%. Altogether reducing the water use reduction in meat and dairy requires an international approach and
product transparency along the entire supply chain (Hoekstra 2012).
Other mechanisms and techniques for sustainable production of beef can be found on the following sources:
 http://ezinearticles.com/?The-Importance-of-Biodiversity-for-Australian-Red-Meat-Production&id=6856557
 http://www.target100.com.au/Home
 http://www.conservation.org/global/ci_south_africa/our-initiatives/building-resilience-climatechange/namaqualand-green-economy-demonstration/pages/Projects.aspx

1.5

Defining parameters concerning biodiversity impacts

Agricultural produce causing almost all deforestation in Brazil, where 750,000 km² of forest have
disappeared and 80% of that was converted into grazing land for cattle. From this a large quantity of
livestock products are exported to countries like Europe and China. Additionally the increase of single-crop
farming (including soya beans), has pushed herds further and further into forested areas, and so accelerated
the process of deforestation (see: http://www.sciencedaily.com/releases/2012/02/120228123849.htm).
Livestock is an important driver of biodiversity loss and ecosystem degradation (FAO 2006). Cattle ranching
is a key driver of habitat destruction in South America, particularly in the Amazon region, but also in the
Cerrado, Pantanal and Argentinean Chacos (WWF, 2011). Livestock is one of the major driver of habitat
change, including deforestation, destruction of riparian forests and drainage of wetlands. Livestock
production indirectly impacts biodiversity by feed production (FoEE 2013) and directly contributes to habitat
change due to overgrazing and overstocking (FAO 2006). At present the link between deforestation and
livestock production is strongest in Latin America, where extensive cattle grazing is expanding mostly at the
existence of forest cover. It is even predicted that by the year 2010 livestock production will cause the
destruction of 24 million hectares of Neotropical land that was forest in 2000 (Wassenaar et al. 2006; Figure
7). This will have significant negative effects on the biodiversity within these regions. Additionally between
1994 and 2004 the land area devoted to growing soybean (also used for feed) in Latin America more than
doubled to 39 million hectares (FAO 2006). Beef and soya are usually linked in a repeated pattern of land
use change cycle. The land is cleared, the timber sold and a few herds of cattle introduced to keep the forest
from recovering. In 2 or 3 years’ time the land is sold to soya producers and the cattle is pushed forward into
cheaper, forested land. As soya and sugarcane expand into the Cerrado region, beef production is been
displaced into the Amazon (WWF 2011). Wassenaar et al. (2006) projected that large hotspots of
deforestation in the Brazilian Amazon forests are related to the expansion of cropland, in which similar
processes will occur in Argentina. The sensitive savannah regions in both Argentina and Brazil (e.g. Brazilian
Cerrado) also face fragmentation issues due to the expansion of livestock related land use. This illustrates
that also the pattern of pasture expansion is important which could also fragment the forest landscape
(Wassenaar et al. 2006). Land use intensification is considered as a threat to biodiversity if it is synonymous
with an uncontrolled profit-driven process with insufficient consideration for externalities (leading to loss of
agro-ecosystem diversity). However, given the growth of the global livestock sector, intensification is also an
important technological pathway, because it allows a reduction of the pressure on natural land and habitat,
also reducing the risk of plant invasions (FAO 2006). Additionally burning to expand agricultural land has a
significant impact on the connectivity within a forest and could aid the introduction of invasive species.
Intensification of agricultural land use, pollution, overexploitation, desertification and wood encroachment is
also often associated with agricultural practises and introducing pressures on biodiversity. Invasive alien
species introduced due to livestock production could also alter grazing lands in a detrimental way. In the
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Pampas in Argentina for instance the landscape has dramatically altered due to the invasion of alien plants
(FAO 2006).
Figure 7. Projected expansion of cropland and pasture into Neotropical forest from 2000-2010 (source: Wassenaar et al.
2006)

According to the IUCN red list the biodiversity impacts are largely defined by the production type and the
original habitat type. According to this the major reported threats are (Baillie et al. 2004):





conversion of natural land to pastures (including deforestation);
planting of soybean for animal feed;
introduction of exotic fodder plants;
use of fire for pasture management (destroying vulnerable forest fragments, facilitating invasion of alien
species, …);
 overgrazing;
 persecution of livestock predators and feral livestock;
 The role of the livestock sector in aquatic impacts (pollution and over-fishing) is not singled out.
Impacts date back several centuries with losses still occurring today. The overall cumulative loss from
extensive systems to date is much higher than that induced by the more intensive systems (FAO 2006). This
is partly due to land use by extensive production systems and partly to historic losses (with intensive systems
being much more recent). This picture is, however, likely to change in the future, as shown in the table
below. Here they distinguish the different assets of biodiversity including genetic (intra-species), species
(inter-species) and ecosystem (Eco-system) diversity.
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Figure 8. Expert ranking of livestock – related threats to biodiversity resulting from different mechanisms and types of
production systems (source: FAO 2006)

1.6

Biodiversity impact indicators

The most often reported biodiversity indicators for livestock production in South America (Brazil and
Argentina) often includes land use, the water footprint and the carbon footprint. The study from Trucost
(2013) is in this case important, due to the fact that it established the major biodiversity impacts by assessing
more than 100 direct environmental impacts and condensed them into six EKPIs (environmental key
performance indicators) to cover the major categories of unpriced natural capital consumption: water use,
greenhouse gas (GHG) emissions, waste, air pollution, land and water pollution, and land use. These EKPIs
are estimated by region across the primary production and primary processing sectors.
Land use: Land use change is the amount of ha transforming natural habitats into pastures or cropland for
feedstock. According to Trucost (2013) cattle ranching and farming in South America is the second most
important impact factor globally. The study by the European Commission (2013) also emphasis this by
assessing deforestation rates that is included in agricultural products. This study determined that meat based
production to the EU was also an important threat causing deforestation. For South America the cumulative
deforestation caused by livestock is presented in Figure 9.
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Figure 9. Regional deforestation by main sectors, cumulative 1990-2008 (source: European Commission 2013).

Water footprint: The importance of water use by cattle has been established by multiple studies in which
water to grow feed crops contributes about 98% to the total water footprint of animal products (e.g. Bradley
et al. 2012; Hoekstra 2012; Defra 2013). Bradley et al. (2012) determined that the normalized life cycle
impact category results for water use, referred to as the water footprint, ranged from 3.3 to 221 L H2O/ kg live
weight at farm gate. This indicated that many low input, predominantly non-irrigated, pasture-based livestock
production systems have little impact on freshwater resources from consumptive water-use. Local water
stress where operations occur is an important factor. Hoekstra (2012) even determined that a meat diet costs
3600 liters per day for people in industrialized countries. The Water Footprint Network (see:
http://www.waterfootprint.org/?page=files/Animal-products) even established a methodology which could
show the amount of water used per weight of vegetable and animals products, showing the large amount of
3
water required for beef cattle (15400 m /ton as a global average). See Figure 10 for an overview of the
“water footprint” for different vegetables and animal products.
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Figure 10 The water footprint for some selected food products from vegetable and animal origin (source: Merkonnen &
Hoekstra 2010).

Carbon footprint: Livestock products carry a large carbon footprint compared with other foods and there is
thus a need to focus on how to reduce it (Cederberg et al. 2009; Hermanzen & Kristensen 2011). The study
performed by Trucost (2013) report emissions by cattle ranching and farming in South-America at rank nine
of all greenhouse gas sectors/regions, only preceded by sectors like coal power generation, iron and steel
mills, petroleum and natural gas extraction. The link between Brazilian deforestation and production of cattle
and soybeans which allocates Carbon emission through consuming Brazilian products has become
increasingly clear (Karstensen et al. 2013). Estimations state that during the period from 1990-2010 30% of
the carbon emissions associated with deforestation were exported from Brazil, of which 71% came from
cattle ranching. In total, Brazil is responsible for about 85% of the emission from cattle. Within Figure 11 it is
clear that European Countries are among the top importers of CO2 emissions.
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Figure 11 Deforestation emission in trade distributed among top importers for beef from 1990-2010 (source: Karstensen
et al. 2013).

1.6.1.1

Transportation impacts

Although the biodiversity impact of infrastructure development and transportation is recognized (Geneletti
2003; Benítez-Lópeza et al. 2010), concrete assessments within Brazil and Argentina on these effects is
limited (e,g, Vera-Diaz et al. 2009). It could however be expected that the increase in deforestation for
agricultural land will also increase the infrastructure needed to transport the livestock products. The transport
of the livestock sector commodities on a global scale has become economically affordable and technically
possible, which also affects biodiversity in Brazil and Argentina (FAO 2006). Currently export of beef from
South America takes advantage of land-based cattle production systems and is expanding. The
development of infrastructure to transport soy for feed is also increasing in the Amazon region, potentially
causing fragmentation and pollution in these regions (Vera-Diaz et al. 2009).
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2

Soy from South America

Between 1994 and 2004, the land area devoted to growing soybeans in Latin America more than doubled to
39 million ha, making it the largest area for a single crop, far above maize which ranks second at 28 million
hectares (FAO 2006). Within 2012 the surface area for the production of soy in South America had increased
to 49,606.585 ha (FAOSTAT 2013; Figure 12). Brazil and Argentina account for nearly half of global soybean
production. Between 2000 and 2010, soy production increased with 10 million hectares in Brazil. About half
of this area may have been newly deforested (KPMG 2013). In 2012 South America produced 131,148,504
tonnes of soybean (FAOSTAT 2013). EU is responsible for 21% of world imports (by value) in 2005 with a
volume of over 10 million tons (Bates & Dale 2008). The top source countries for EU imports include Brazil
(65%), United States (17%) and Paraguay (6%).
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Figure 12 Soybean harvested area and total production in South America (Data collected from FAOSTAT 2013).

In general, the demand for soy is expected to soar due to (WWF 2004):





Population growth;
The growth of the global middle class (increase in meat consumption);
Demand from the animal feed sector;
Growth of the biofuel industry.

This growth will manifest itself mostly in China, due to economic growth and changed consumption patterns.
As the pressure on land is much higher in China and the US, with other crops being more economically
attractive, the future expansion of soy is expected to occur in Latin America. Soya bean production areas in
Latin America are expected to expand by 10 million hectares, of which 5 million hectares in Brazil (2008/09 –
2018/19; Kamphuis et al. 2010).
The EU imports of soya beans are not expected to increase and imports of soya oil and soya bean meal will
slightly increase. FAPRI projections indicate rather stable EU imports of soy beans and a modest (10-15%)
to significant increase in the imports of soy bean meal and oil over the period up to 2018-2019 (Kamphuis et
al. 2010).
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In 2008 about 70% of soy produced is used in animal feed. Soy also accounts for 11% of the feedstock in
the production of biodiesel in the EU (KPMG 2013). According to the Dutch Task Force Sustainable Soy 85%
of soy imported into the EU originates in South America. The Task Force is a platform of Dutch companies,
operating in the soy supply chain. The task force strives for sustainable soy. Around 60% of the export of
Brazilian soy is destined for the EU. 30% of soybeans and 20% of soymeal destined for the EU enters
through the harbours of Rotterdam and Amsterdam.
Soy is reported to be one key driver of the destruction of the Brazilian savannah and rainforest. The Cerrado
is the biologically richest savannah in the world (KPMG 2013). Soybean production in the Cerrado is
characterized by high intensity land management, known as the “Patronal” model, based on advanced
technology, full mechanization and extensive use of agrochemicals. Production units are generally well over
1 000 ha. This intensive system allows for high productivity in which soy is harvested twice a year sometimes
with an intermittent maize crop. The replacement of originally rich habitats by an intensive monoculture
landscape strongly affects biodiversity. Habitats have been lost on a large scale and pesticides and
fertilizers, sprayed in large quantities to control pests and diseases and to maintain fertility, pollute the water
and the soil. Though the use of herbicides against weeds is on the increase, weeds were previously dealt
with using mechanical methods that have favoured erosion (FAO 2006) and nutrient depletion (KPMG 2013).
It is estimated that in 2003 a soy field in the Cerrado loses approximately 8 tonnes of soil per hectare every
year (FAO 2006).
Another indirect effect is caused by the increase in land value due to forest clearings. Soy farmers are often
not the primary clearers of forested land, but by it from cattle farmers. The cattle farmer is certain that there
will be a subsequent buyer for the land. In the state of Mato Grosso, Brazil, clearing forest into pasture can
increase land value by a factor five (KPMG 2013). For deforestation in for instance Brazil it has also been
established that this is largely caused by the imports of soy to the European Union (EU27; Figure 13).

Figure 13. Most important crop commodities and countries of origin for deforestation embodied in crop imports into the
EU27 (1990-2008; European Commission 2013).
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2.1

Producing conditions and biodiversity impact

Within the main soy exporting countries in South America (including Brazil, Argentina, Paraguay and Bolivia;
WWF 2004), multiple land uses are present. These range from low intensity agricultural practises to
extensive land use types with crop monocultures and plantations (Figure 14).
Figure 14. Land
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http://www.fao.org/nr/lada/index.php?option=com_content&view=article&id=154&Itemid=184&lang=en).

Soy cultivation and farming in general consists of structural complex systems and could have various
interrelationships with other smallholders, the land use, climate and biodiversity (Shaner et al 1982; Norman
et al 1982). A useful distinction between specific categories of farming practises is provided by the FAO
(2001). They distinguish major categories of farming systems which is characterized by a typical farm type or
household livelihood pattern, although significant sub-types are described.
The classification of the farming systems in regions like South America have been based on the following
criteria (FAO 2001):
Available natural resource base: including water, land, grazing areas and forest; climate, of which altitude
is one important determinant; landscape, including slope; farm size, tenure and organization;
Dominant pattern of farm activities and household livelihoods: including field crops, livestock, trees,
aquaculture, hunting and gathering, processing and off-farm activities; and taking into account the main
technologies used, which determine the intensity of production and integration of crops, livestock and other
activities.
Based on these criteria the following eight broad categories of farming systems have been distinguished:
1.

Irrigated farming systems, embracing a broad range of food and cash crop production;
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2.
3.

4.
5.

6.
7.
8.

Wetland rice based farming systems, dependent upon monsoon rains supplemented by irrigation;
Rainfed farming systems in humid areas of high resource potential, characterised by a crop
activity (notably root crops, cereals, industrial tree crops – both small scale and plantation – and
commercial horticulture) or mixed crop-livestock systems;
Rainfed farming systems in steep and highland areas, which are often mixed crop-livestock
systems;
Rainfed farming systems in dry or cold low potential areas, with mixed crop-livestock and pastoral
systems merging into sparse and often dispersed systems with very low current productivity or
potential because of extreme aridity or cold;
Dualistic (mixed large commercial and small holder) farming systems, across a variety of
ecologies and with diverse production patterns;
Coastal artisanal fishing, often mixed farming systems;
Urban based farming systems, typically focused on horticultural and livestock production.

These names also reflect the following distinguishing attributes: (a) water resource availability, e.g. irrigated,
rainfed, moist, dry; (b) climate, e.g. tropical, temperate, cold; (c) landscape relief/altitude, e.g. highland,
lowland; (d) farm size, e.g. large scale; (e) production intensity, e.g. intensive, extensive, sparse; (f) dominant
livelihood source, e.g. root crop, maize, tree crop, artisanal fishing, pastoral; (g) dual crop livelihoods, e.g.
cereal-root, rice-wheat (note that crop-livestock integration is denoted by the term mixed); and (h) location,
e.g. forest based, coastal, urban based (FAO 2001).
When focussing on the main soy producing countries in South America, including Brazil, Argentina,
Paraguay and Bolivia (WWF 2004), the following farming systems can be found (Figure 15)
Forest based farming systems, are centred on the Amazon basin and covers 600 million hectares. The
systems comprises of scattered indigenous and low-input settler agricultural activity, interspersed with
extensive beef and occasional plantation farming, especially towards the margin of the area. Population
density is low, with little land use change and negligible irrigation;
Coastal plantation & mixed farming systems, occupy the richest agricultural lands in the region but also
include mangrove swamps and isolated areas of tropical forest. These areas can consist of small-scale
family farms to large-scale plantations which are internationally owned with intensive production;
Intensive mixed farming systems, are centred on Eastern and Central Brazil representing the heartland of
Brazilian agriculture. There is approximately 13 million hectares of cultivated land of which 8% is irrigated.
Mainly coffee, horticulture and fruits are cultivated;
Cereal-livestock (Campos) farming systems, cover just over 100 million hectares in Southern Brazil and
Northern Uruguay and is strongly livestock and rice production oriented. There are 18 million hectare
cultivated land of which 10% is irrigated and intensively used;
Extensive mixed (Cerrados & Lianos) farming systems, cover wooded and open savannah areas of
Central-Western Brazil. This is not extensive with less than 15% of the total surface area being cultivated
and irrigation is almost entirely absent. However this systems is starting to become intensively develop due
to the enormous potential for livestock and crop production (including cereals and soya);
Temperate mixed (Pampas) farming systems, cover large areas in Central and Eastern Argentina.
Although originally devoted to livestock, currently over 20 million hectares are converted to cultivated land,
although there is only negligible irrigation. Growth has been mainly stimulated by the growing demand for
wheat, soybean and sunflower as well as horticultural production;
Dryland mixed farming systems, are well-established economic and productive systems but face severe
moisture and soil quality problems. Despite the drought only 2% of the 18 million ha of cultivated land is
irrigated;
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Extensive dryland mixed (Gran Chaco) farming systems, stretch from North-central Argentina, through
Paraguay and into Eastern Bolivia and include farming systems that only recently have been economically
developed and still have a rural population of less than two million. The total cultivated area is estimated
under 8 million hectares and irrigation is only limitedly used. These areas are severely limited by the soil and
moisture condition for further expansion of the agricultural practises;
High altitude mixed (Central Andes) farming systems, occur in for instance Western Bolivia and
Argentina on higher altitudes. These systems are present at an altitude of more than 3,200 meters and
depend on indigenous grains, potatoes, sheep and llamas. More than a third of the total cultivated area of
3.1 million ha is irrigated;
Pastoral farming systems, cover the southern part of Argentina and only have sheep and cattle ranching a
the widespread agricultural activity. The areas used for this are very small and irrigation is not applied;
Sparse (forest) farming systems, occur at the southern end of the Andes with small agricultural practises
which largely depend upon livestock grazing, forestry and tourism.

Figure 15. Major farming systems in Latin America and Caribbean (source: FAO 2001)

For soy production within South America three main production practises can be discerned, namely;
traditional soy planting using tillage (TP), No-till planting of conventional soy (NTP) and No-till planting of
genetically modified soy (NTPG; WWF 2004).
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Traditional soy planting (TP) either uses genetically modified (GMO) or non-genetically modified soy species
in addition to tillage. Here soy is the main crop, followed by a second crop of sorghum (e.g. corn) or soy.
When irrigation is applied, soy or cotton can be planted in the dry season. This cultivation practise requires a
relatively high machinery investment which could lead to significant erosion and reduction of soil organic
material (Lence 2000; WWF 2004).
No-tillage planting of conventional soy (NTP) uses no GMO soy species. Soy is directly sown and soil
structure remains more natural compared to tilled agriculture. A second crop can be planted or the crop
residues are left for cattle foraging. This method results in a low erosion and soil organic matter oxidation
rate. However the costs of seeds and herbicides are higher. This method is being increasingly adopted in
South and Centre-West Brazil. Total Zero-Tillage soy cropping in Brazil has exceeded 7 million hectares
(Lence 2000; WWF 2004).
No-till planting of GMO soy species (NTPG) occurs for instance in Argentina and Paraguay, where
Monsanto’s herbicide tolerant Roundup Ready soy is used on 50 to 60% of the total soy planted areas. Most
often these cropping systems are cultivated annually instead of rotating different crops. The advantage of
this method is that it saves significant machinery costs and facilitates easier weed control leading to lower
market prices for GMO-soy. Weed control within these systems is applied by using Glyphosate in
combination with GMO-varieties which leads to environmental and health impacts (WWF 2004).
Overall soybean cultivation is one of the major drivers behind deforestation and the subsequent loss of
biodiversity in South America. This dramatic direct effect on biodiversity is mainly caused by the large-scale
mono-culture soya fields lead to a nearly 100% reduction of forest species on the fields themselves.
Additionally as the soy production is one of the most important economic activities in South America (e.g.
Brazil) this justifies investments in massive infrastructural developments in these regions of cultivation,
attracting other activities leading to forest degradation and deforestation. Another indirect effect is linked to
the fact that soy has a high water footprint. Other indirect impacts are pollution, climate change effects,
erosion and indirect land use change. In terms of absolute environmental impact, soybeans are the most
relevant commodity for agricultural food products (Bates & Dale 2008).

2.2

Different impact per region and its causes

USA (22%), Brazil (65%) as largest exporters Argentina (Kamphuis et al. 2012) and Paraguay (Bates & Dale
2008) are also indicated as important source countries. Large scale soy farming had become a dominant
production practise in South America in which average farm size in Argentina and Brazil’s main producer stat
Mato Grosso is 1 000 ha (Schnepf et al. 2001). The main driver for the expansion of soy production within
South America is the increasing global demand for soy. Other factors causing conversion of land to soy
plantations are; the poor law enforcements, laws that favour production of raw materials over processing
products, trade barriers preferring soy production and the access to cheap international capital market
credits (WWF 2004). Currently the country with the largest production area of soy is Brazil, followed by
Argentina, Paraguay and Bolivia.
Within Brazil soy was first cultivated as a livestock feed crop in the South. Throughout the 1980s and 90s soy
cultivation expanded into the Centre-west region. Due to the development of high yielding tropical varieties of
soy cultivation and the large areas available within the Cerrado, 60% of Brazilian soy production comes from
the tropical states (Mato Grosso as the biggest producer; Figure 16). Largest growth of soy harvesting areas
was observed in the Northern areas of Brazil.
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Figure 16. (Left) Soy planted areas of Brazil in 2003. (Right) Growth of soy plantations in Brazil from 1995-2003 (source:
WWF 2004).

Due to the soy cultivation activities multiple Brazilian ecosystems are impacted, including the Atlantic
rainforest, Cerrado, Amazon transition forest, Amazon rainforests and Pantanal (WWF 2004). Soy farming in
Southern Brazil has contributed to the near extinction of the Atlantic Forest. In 2004 8.2 million hectares were
planted with soy in the three Southern states which were originally covered with Atlantic Forest. These
ecosystems are now limited to hilly and mountainous areas which are not suitable for agriculture (see:
http://wwf.panda.org/about_our_earth/ecoregions/atlantic_forests.cfm). Besides forests, soy has also been
planted on former natural grasslands (Campos Sulinos). Since the 1960s more than half of the Cerrado
(originally covering 200 million hectares) has been converted to pastures and agricultural fields. The Cerrado
ecosystem is considered as the most biologically diverse savannah in the world, with a high diversity of
vegetation types, plants and birds (Da Silva & Bates 2002). In the 1970s large areas of the Cerrado
vegetation were replaced by planted pastures, most in the Central and Southern States of Mato Grosso,
Mato Grosso do sul, Minas Gerais and Goias (WWF 2004). Only the parts which are inaccessible, extremely
acid, poor and have degradation-prone soils have been left intact (mainly in the Northern parts of the
Cerrado). Establishing soy harvesting areas in these ecosystems includes different degrees of disturbances,
ranging from fire management of natural pastures through planted pastures to full conversion to mechanised
agriculture. Only 1.7 % of the surface area of the Cerrado is covered by protected areas (WWF 2004). The
Amazon transition forest and the Amazon rainforest have been exposed to soy cultivation practises since the
1990s. Between 1996 and 2004 soy planted area in the Northern region increased from 25,000 hectares to
317,000 hectares, mostly in Rondonia and Tocantins. Deforestation is especially an issue in these regions in
which the majority of the deforested area was cut to accommodate cattle ranching expansion and to a lesser
extent smallholder farming (Defra 2013). Soy is linked to these practises because areas where soy
cultivation replaces pastures, enforces rancher to look for new land for cattle grazing (also referred to as
indirect land use change). It is even assumes that more than one hectare of new pastureland may be cleared
for every hectare of pasture converted to soy (WWF 2004). Due to the longer dry season, the transition
forests of the Amazon are more vulnerable to fire, and its soils more suitable for agriculture (WWF 2004). In
total 60% of the transition forest is estimated to be lost to mostly cattle farming. In these areas that are
increasingly covered by soy, the biodiversity is very rich which increases the severity of the negative impacts.
Soy farming is expected to spread further into the Amazon forests of western Para, potentially causing a
conversion of 2.2 to 4.9 million hectares of rainforest for pasture and agriculture. Beside land use change,
erosion and subsequent siltation of rivers and wetlands is a serious issues in the Cerrado region. Main
causes for this are the clearing of vegetation along the waterways. This is aggravated whether tilled
agriculture is practised. Additionally pollution of the surface water with pesticides is a major threat to
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biodiversity (UNEP 2010). Also the advance of the agricultural frontier is claimed to give rise to climate
change decreasing precipitation in the Central West and South-Western regions (WWF 2004).
Within Argentina soy cultivation has started in the 1970s and is mainly performed within the three central
agricultural provinces of Buenos Aires, Cordoba and Sata Fé (Figure 17). Within this country the use of
genetically modified herbicide tolerant soy has been adopted at a wide scale, making mechanised production
of soy the dominant agricultural practise (WWF 2004). In 2003 a total of 14.3 million hectares of soy were
harvested. The largest growth in soybean cultivation has occurred in the North-Eastern provinces. The EU is
by far Argentina’s most important export destination, importing 11 million tons of soy meal in 2004 (60% of
total export).

Figure 17 (Left) Soy planted areas of Argentina in 2003. (Right) Growth of soy plantations in Argentina from 1995-2003
(source: WWF 2004).

The expansion of soy harvesting area within the three Central provinces has mainly occurred at the expense
of pastures and other crops or Chaco bush savannahs, Yungas moist montane subtropical forests and the
Atlantic rainforest (WWF 2004). The Chaco consists of dry and moist savannah ecosystems covering 70
million hectares in Argentina. This area has been considered as a priority area for conservation because of
its limited current protection, fragile soils and hydrology and eminent threat of conversion for agriculture.
Especially the expansion of soybean cultivation is a big issue in these biomes, with a total of 2.33 million
hectares of dry and humid Chaco vegetation being cleared for soy cultivation since 1995. These areas were
formally only used as grazing lands with a very low cattle density. Besides the pressure on savannahs,
Argentina has lost about 46% of its original closed canopy forest. The Yungas moist forest covers almost 5
million hectares on the Andean footslopes in the Northern, subtropical part of Argentina. Together with the
Atlantic Rainforest if has the highest biodiversity and the highest degree of endemism in Argentina (WWF
2004). Until 2000 the forest was predominantly cleared to cultivate sugar, tobacco and tree plantations.
However, recently soy has become the most important driver of deforestation in the Salta and Tucuman
Yungas forest. The lower ranges of the Yungas (below 600 meters) will be especially under pressure of land
use change. Within the Atlantics rainforests only present in the province of Missiones, the expansion of soy
has been negligible. The conversion that occurred is mainly due to smallholder farming of high value cash
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crops such as tobacco. Other threats to biodiversity within Argentina include the widespread erosion and
degradation of soils cause by ploughing. This practise also caused adverse downstream impacts of
sedimentation and floods. Additionally the widespread use of herbicide glyphosate causes intoxication and is
blamed to destroy the soil microbial life, causing sterile soils where decomposition is hampered. The
expansion of soy in Chaco region with its fragile and degradation prone soils it is also blamed for the
increased floods (WWF 2004).
In the early 1970 Paraguay started with soybean cultivation in the province of Itapuá which is mainly covered
with Atlantic rainforest. This cultivation expanded to Alto Paraná and Canindeyú, covering around 650,000
hectares (Figure 18; WWF 2004).

Figure 18. (Left) Soy planted areas of Paraguay in 2001. (Right) Growth of soy plantations in Paraguay from 1984-2001
(source: WWF 2004).

Brazilian immigrants are a dominant producer group owning 1.2 million hectares of land in the East of
Paraguay. In 2003 the country legalised the cultivation of GMO soy in reaction to a situation where around
80% of soy plated is genetically modified. The cultivation of soy impacts the Atlantic Forest, the Chaco and
the Pantanal (WWF 2004). The Atlantic Forest is one of the richest tropical moist forests of the world, with a
large
proportion
of
endemic
plants
and
animals
(see:
http://www.panda.org/about_wwf/where_we_work/ecoregions/global200/pages/regions/region048.htm). The
extent of these forests in Paraguay has decrease drastically in the past forty years. The forest covered 8.8
million hectares in East Paraguay in 1945 and has been reduced to just above 2 million hectares in 1991
(WWF 2004). For the Chaco and the Pantanal the current soy planted areas are negligible, however strong
expansions are expected in the Chaco’s of Alto Paraguay and the Ñeembucú wetlands bordering the
Pantanal. Overall the expansion of mechanised soy farming has been the single most important driver for
deforestation in the past decade in Paraguay. Conversion is not also taking place in protected areas such as
the San Rafeal Reserve which is one of the largest areas of Atlantic Forest in Paraguay (WWF 2004). Like
described for Argentina, the large scale adoption of soy monoculture has led to soil degradation and water
pollution. Additionally widespread adoption of GMO soy has led to the use of glyphosate herbicides.
Bolivia had very modest soybean cultivation until the 1980s, after which mechanised agriculture was
dominated by soybean plantations in the Santa Cruz department (Figure 19 WWF 2004). The increase in
agricultural area in the 1990s mainly took place at the expense of Chiquitano forest and Gran Chaco bush
savannah vegetation. Soy is the most important agricultural export product of Bolivia and supplies a large
majority of its exports to the EU and Asia. The lack of access to credit has been the main constraint to further
develop the soy production in Bolivia.
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Figure 19 (Left) Soy planted areas of Bolivia in 2003. (Right) Growth of soy plantations in Bolivia from 1995-2003
(source: WWF 2004).

Bolivia lost 2.4 million hectares of forest and 0.6 million hectares of bush savannah between 1987-2001
(WWF 2004). After 1984, medium to large scale soy cultivation became the main driver of deforestation,
while before deforestation was mainly cause by small scale farming, unsustainable forestry and cattle
ranching. In total 0.52 million hectares of Gran Chaco wooded savannahs, 0.43 million hectares of
Chiquitano dry forest, 0.25 million hectares of Amazonian rainforests and 0.16 million hectares of Chiquitano
savannahs were deforested. The expansion of soy however mainly occurred in the Chiquitano and Gran
Chaco ecosystems, Northeast and Southeast of Santa Cruz city. The Chiquitano forest is the largest
remaining South American deciduous forest and has been identified as the most endangered forest in Bolivia
(Killeen & Schulenberg 1999). These forests are among the richest dry forest ecosystems in the world and
currently under threat of agricultural expansion. The Gran Choco thorn scrub has poor soils and a dry climate
which extends to Paraguay and Argentina. These systems are under threat of agricultural conversion due to
their potential to be used a irrigated agriculture. Besides deforestation and conversion, soil degradation has
also been reported due to poor soil management. Besides causing lower soybean yields, erosion is enhance
and causes threats to downstream ecosystems and water quality (WWF 2004).

2.3

Potential for sustainable practices

A first action to improve sustainable production of soy is the compliance with national laws. A survey by
Icone in Brazil found that most of the producers interviewed were not compliant with the national requirement
to reserve part of their land for indigenous vegetation (KPMG 2013).
A concrete initiative battling against deforestation is the Amazon Moratorium which is an initiative in the area
of sustainable soy. In June 2006, Brazilian soy processors and traders, in consultation with the European soy
industry and societal organizations such as Greenpeace, decided that for a minimum period of two years
they would not purchase any soybeans cultivated on land in the Amazonian rainforest that had been
subjected to deforestation after 24 July 2006. Since 2009 the Brazil Ministry of the Environment (MMA) has
also joined the Soy Moratorium. The Amazon Moratorium has been prolonged until January 31, 2013. To
enforce it, a monitoring system developed. Satellite images made during the last harvest season show that
during the last harvest period 2010/2011 soy has been found on 11,698 hectares that were still covered with
forest
on
July
24,
2006.
This
concerns
0.28%
of
total
deforestation
(see:
http://www.taskforcesustainablesoy.org/index.php?option=com_content&task=view&id=77&Itemid).
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KPMG states in its report that certification can offer a way to more responsible or sustainable soy by
addressing the industry’s environmental and social challenges (deforestation, labor standards, chemical use,
etc.). This will help to reduce reputational and commercial risks for soy end-users by, for instance, reviewing
the companies’ soy sourcing policies and paying attention to their supply chain. The KPMG report gives the
example of the Consumer Goods Forum, which is committed to help achieve zero net deforestation by 2020
and is working on a source code for soy which its members can adhere to (KPMG 2013). The Consumer
Goods Forum is a network organization bringing together the CEOs and senior management of over 400
retailers, manufacturers, service providers and other stakeholders across 70 countries.
The leading market recognized schemes for responsible soy are: The Roundtable on Responsible Soy
(RTRS), International Sustainability & Carbon Certification (ISCC), Pro Terra, Paraguay Zero Deforestation,
IPAM/AMAggi partnership, Small farmers responsible soy initiative Bolivia and 2BVSvs (Proforest 2013;
KPMG 2013). The main objectives of the RTRS are:
 Facilitate a global dialogue on soy that is economically viable, socially equitable and environmentally
sound;
 Reach consensus among key stakeholders and players linked to the soy industry;
 Act as Forum to develop and promote a standard of sustainability for the production, processing, trading
and use of soy;
 Act as an internationally recognized forum for the monitoring of global soy production in terms of
sustainability;
 Mobilize diverse sectors interested in participating in the Round Table process.
For more information on the approach of the RTRS, see box 2. KPMG however identified four key barriers
preventing the growth of (responsible) soy certification (KPMG 2013):





Weak market demand for certified soy (soy being largely invisible as ingredient in the product);
Variable availability of certified soy (balance between supply and demand);
Fragmentation of the certification landscape (for different soy products);
Cost of certification for producers (need of a more certain return on investment).
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Box 2. Approach of the Roundtable on Responsible Soy (RTRS)
The

1.
2.
3.
4.
5.

RTRS

scheme
is
built
around
5
http://www.responsiblesoy.org/index.php?lang=en):

leading

principles

(see:

Legal Compliance and Good Business Practice;
Responsible Labor Conditions;
Responsible Community Relations;
Environmental Responsibility;
Good Agricultural Practice.

Concerning the first principle, the following factors are making it hard to achieve legal compliance:
 The loss of income due to restoring illegally deforested land to forest status;
 Paying full taxes and social security ( instead of informal employment);
 Difficulties with enforcing laws by the government.
The new Forest Code in Brazil seeks to compromise between environmental and economic objectives. Thus
the government wants to make legal requirements more practical and support processes
for producers to achieve full compliance (KPMG 2013).
In order to apply the fourth principle, dealing with environmental responsibility, a company has to
1.
2.
3.
4.
5.

Carry out an environmental impact assessment and minimize or mitigate the impacts;
Minimize pollution and production waste;
Make efforts to reduce emissions and increase sequestration of GHG ( e.g. through forest restoration);
Respect the criteria on the responsible expansion of soy cultivation;
Maintain and safeguard on-farm biodiversity through the preservation if native vegetation (no hunting
of rare or endangered species on site).

The fifth principle (good agricultural practice) also contains some principles that are beneficial to biodiversity.
Some of these are:
1.
2.
3.
4.
5.
6.

The quality and supply of surface and ground water is maintained or improved;
Natural vegetation areas around springs and along natural watercourses are maintained or reestablished;
Soil quality is maintained or improved and erosion is avoided by good management practices;
Agrochemicals listed in the Stockholm and Rotterdam Conventions are not used;
Systematic measures are planned and implemented to monitor, control and minimize the spread of
invasive introduced species and new pests;
Origin of seeds is controlled to improve production and prevent introduction of new diseases.

The establishment of legal reserves and High Conservation Value Areas (HCVA) is vital to preserve
biodiversity as fragmentation of the forest and savannah are having a big impact. Planning practices
including integrated land use planning should also preserve corridors between the HCVAs and other forest
remnants to make migration of fauna and flora possible. Concerning the atlantic forest some guidelines for
conservation could for instance be suggested: (i) large mature forest fragments should be a conservation
priority; (ii) smaller fragments can be managed in order to maintain functionally linked mosaics; (iii) the matrix
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surrounding fragments should be managed so as to minimize edge effects and improve connectivity; and (iv)
restoration actions should be taken, particularly in certain key areas. The clear differences in the amount
remaining and its spatial distribution within each sub-region must be considered when planning for
biodiversity conservation. (Ribeiro et al. 2009)
Small and medium farms can also play an important role in the transition towards a mosaic of agricultural
and natural landscape. Economic sustainability of smaller farms can be achieved by adequate support in
increasing the yields per hectare (Tscharntke et al. 2012).

2.4

Biodiversity impact indicators

The current expanding of soybean cultivation areas has been in areas of native vegetation, rainforest and
more commonly in Brazil, bush savannah leading to loss of biodiversity (Bates & Dale 2008). Future
expansion of production areas could lead to a nearly 100% reduction of forest species on the fields
themselves. Large scale soy fields strongly fragment forest and savannah landscape, leading to remarkably
fast degradation of the remaining forest. The disconnected fragments are often unable to sustain healthy
populations of endangered species (including large mammals like Jaguar and Giant Armadillo). Negative
biodiversity impacts can be mitigated by supporting a shift from large plantations to small and medium sized
farms. This measure helps to:
 Prevent unnecessary deforestation of high value forests, connecting and managing forest remnants;
 Improved environment oriented management of soy bean fields.
Area with biodiversity importance: The location of the expanding land use change is also important due to
the presence of biodiversity hotspots (Figure 20). Additionally other areas of natural forest or authentic
vegetation could be converted to soy cultivation areas. The neotropical Atlantic Forest supports one of the
highest degrees of species richness and rates of endemism on the planet, but has also undergone a huge
forest loss: more than 80% of the fragments are <50 ha, almost half the remaining forest is <100 m from its
edges, the average distance between fragments is large (1440 m), and nature reserves protect only 9% of
the remaining forest and 1% of the original forest. On the other hand, our estimates of existing Atlantic Forest
cover were higher than previous ones (7–8%), ranging from 11.4% to 16%. The differences among estimates
are mainly related to our inclusion of intermediate secondary forests and small fragments (<100 ha), which
correspond to approximately 32–40% of what remains (Ribeiro et al. 2009).
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Figure 20. The 25 biodiversity hotspots according to Myers et al. (2000).

Land use: Land use change is the amount of ha transforming natural habitats into cropland for soybean
production. According to Trucost (2013) soybean cultivation in South America is an important impact factor
globally. The study by the European Commission (2013) also emphasis this by assessing deforestation rates
that is included in agricultural products. This study determined that soybean based production to the EU was
also an important threat causing deforestation. For South America the cumulative deforestation caused by
soybean is presented in Figure 21.

Figure 21. Contribution of specific crops to deforestation associated with expansion of crop production, per crop 19902008 (European Commission 2013).

Pollution: Runoff resulting from soybean production can include high levels of agrochemicals, suspended
soil and organic matter can be a major sources of freshwater and groundwater contamination (Fritsche et al.
2006). The amount of pesticide use per hectare could for instance give a good indication on the possibility
for pollution (e.g. WWF 2004).
Soil erosion: Soy production in the Cerrado (Brazil) is estimated to lead to an average annual soil loss of 8
tonnes/hectare. This loss of soil organic matter is a serious problem in the soy-producing areas of South
America due to the warm climate and dry winters (Bates & Dale 2008).
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Waterfootprint: The importance of water use by crop production in South America has been established by
multiple studies in which water to grow feed crops contributes about 98% to the total water footprint of animal
products (e.g. Bradley et al. 2012; Hoekstra 2012; Defra 2013).
Carbonfootprint: The link between Brazilian deforestation and production of soybeans which allocates
Carbon emission through consuming Brazilian products has become increasingly clear (Karstensen et al.
2013). Estimations state that during the period from 1990-2010 30% of the carbon emissions associated with
deforestation were exported from Brazil.

2.5

Transportation impacts

The development of soy storage and transportation facilities in Brazil (Mato Grosso, Para and Rondonia)
increases pressure on deciduous transition forests between for instance the drier Cerrado ecosystem and
the Amazon Rainforest (WWF 2004). The further expansion of soy production in Brazil causes the
development of roads, waterways and railways that link the Central-West region with main ports in the
Amazon and the Northern coast of Brazil (Figure 22). This illustrates the importance of transportation and the
development of transportation infrastructure.

Figure 22 Roads and waterways proposed under the Avança Brazil Programme. A (Cuiabá-Santarem road), B (Porto
Velho-Manaus waterway) and E (Araguaia-Tocantins waterway) are planned to become main soy export corridors
(source: WWF 2004).
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3

Cotton from India

3.1

Producing conditions and biodiversity impact

Cotton can be grown using a wide range of cultivation practices determined by climate, soil type, available of
inputs, and the knowledge and skills of the farmer (Kooistra & Termorshuizen 2006). There are three main
cultivation practises which can be distinguished, namely the conventional systems (representing about 80%
of cotton production internationally), Integrated Pest Management (IPM) systems (approximately 20%); and
organic systems (0.04%; Kooistra & Termorshuizen 2006).
Conventional farming (CF) includes farming systems where neither organic nor integrated pest management
is used. Within these systems an estimated 4 million farmers cultivate 9 Mha of cotton. Around 87% of these
systems are family-run, mixed, not irrigated, and small. The remainder includes large cotton farms where the
cotton is grown more intensively and is irrigated (IIED 2004). Average production in India is the world’s
lowest with a yield of 429 kg per hectare. In total 50 % of the cotton fields are fertilized with farm manure,
30% with synthetic fertiliser (applied with 85-100 kg N/ha, 32-50 kg P/ha and 0-50 kg k/ha) and 20 % is not
fertilized. The fertilization could cause eutrophication which could have server impacts on biodiversity Table
1). In total 30% of the cotton is irrigated and 50% of the cotton is cultivated on black soil, 25% on loamy soil
and 15% on red soils. Large scale irrigation could severely impact biodiversity by changing the hydrology
damaging natural habitat conservation (Table 1). Weeds and cotton stalks are generally burned on the field
or used as stove duel which can degrade the land and cause erosion issues. Pesticides are frequently used
in which per season the fields are sprayed 8 times on average ranging from 0-40 times. This pesticide use
could induce environmental toxicity and could also have toxic effects on humans (Table 1).
Table 1. Recognized problems in cotton cultivation related to various agricultural practices and in relation to
environmental impact indicators. Environmental impact indicator 1 = water use, 2 = human toxicity; 3 = environmental
toxicity; 4 = global warming; 5 = eutrophication; 6 = acidification; 7 = erosion; 8 = land-use; 9 = biodiversity; 10 =
salinization; 11 = energy use (source: %; Kooistra & Termorshuizen 2006).

Within these systems Bt-cotton had been introduces by the government of India for commercial cultivation in
2002 and was growing on 530 800 hectares in 2004 (6 % of the cotton-cropped area; Manjunath 2004).
Although this crop was highly effective in increase yields, studies also show that the use of these genetically
modified crops could have a positive effect on biodiversity due to the reduction in use of fertilizers and
pesticides (Carpenter 2011). However the overall environmental impact of GMs is still under debate. Land
clearing is also an issue in these regions. If additional land is needed for agriculture this often results in
deforestation, conversion of grasslands, or drainage of wetlands. However the main land clearing region are
situated in the Amazon, Central America, China and Indonesia (Wright 2005).
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Organic systems (OS) for cotton are defined by the European Community Coucil Regulation (1993 EC
Council Regulation 2092/91) as systems that are designed to produce optimum quantities of products of high
quality, by using management practises which aim to avoid the use of agro-chemical inputs and which
minimise damage to the environment and wildlife. This also introduced an organic certification body in which
organic products are detemined as products which excludes the use of synthetic fertilizers and genetically
modified organisms (Kooistra & Termorshuizen 2006). However in these certifications neither the origin of
irrigated water nor the origin of agricultural soils are included. In total 7500 hectares within India use organic
systems, where 1000 tonnes in 2003 which is 18 % of the world’s organic cotton (Kooistra & Termorshuizen
2006). In general the organic cotton farmers belong to the middle and poor classes in which the farm size is
often less than four hectares. Organic manure is applied in quantities of 400-2000 kg per hectare and more
than 20 % of the organic cotton area is irrigated. Especially the irrigation within these systems could have
significant impact on the environment.
The integrated pest management (IPM) is characterized by its aim at keeping a balance between pests and
their natural enemies and to reduce the use of pesticides to a minimum level. It is defined by the FAO (2004)
as a site-specific strategy for managing insects, weeds, diseases and other pests in the most cost effective,
environmentally sound and socially acceptable way. IPM for cotton is a system that integrates all available
practical means of managing pest population with the aim of reducing insecticide use while maintaining or
improving profitably, yield, fibre quality and crop maturity (Kooistra & Termorshuizen 2006). IPM is a widely
accepted practise in which 90 000 small cotton producers have been trained in integrated pest management
in China, India, Pakistan, Bangladesh, the Philippines and Vietnam (FAO 2004). Despite its ambition to
reduce environmental impacts, this method still applied synthetic fertilizers and pesticides which could harm
biodiversity. Additionally no limitations are given on the use of irrigation. A summary of the characteristic and
specifications of the different farming systems is provided in Table 2.
Table 2. Summary of the characteristics of the farming systems (source: Kooistra & Termorshuizen 2006)
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Other farming systems under development is coservation tilage with the potential to minimise soil erosion
(Kooistra & Termorshuizen 2006). In this system ploughing usulay reduced or even eliminated (Dinham
2004).

3.2

Different impact per region and its causes

Cotton is primarily grown in dry tropical and subtropical climates at temperatures between 11°C and 25°C,
restricting it geographical spread (JNCC 2007). Additionally cotton is considered to be difficult to growth due
to its sensitivity to drought, low temperatures and attacks by various insects (Kooistra & Termorshuizen
2006). Within India arrays of different crops are cultivated in similar areas (Figure 23). The main areas of
cotton production are located in the so called “cotton belt” where also the population density is higher Figure
24 & Figure 25). The cotton belt starts in the north-west, crosses through the centre of the country and ends
in the south-east. An estimated 4 million farmers cultivate 9 Mha of cotton. In the central and south, cotton
farms are usually family-run, mixed, not irrigated, and small (87% are less than 6 hectares). Larger farms are
typically found in the north, where the cotton is grown more intensively and is under irrigation (IIED 2004).
Organic cotton systems are practised by 4000 farmers which are linked to three major projects. Agrocel
(Mandvi, Gujrat), Maikaal bioRe Ltd. (Central India), and Pratibha Syntex Limited (Vasudha) (North India).
IMP is only applied on a small scale and mainly applied by small farms.

Figure 23. Different agriculture intensities in India (source: JNCC 2007)
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Figure 24. Main areas of cotton cultivation in India (source: JNCC 2007)

Geographically the impact from Indian cotton farming does not end here. Within the cotton supply chain
addition impact are realized within the countries that apply ginnery, spinning, dying and cut-make trim
(Kooistra & Termorshuizen 2006). A large part of the Indian is exported to countries like Bangladesh, China
and Pakistan in which the cotton is used in manufacturing clothes which has a significant impact on the
environment (IDH).

Figure 25 Top 5 cotton producing and exporting countries
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3.3

Potential for sustainable practices

As discussed above multiple cotton cultivation systems attempt to reduce either the use of pesticides or
fertilization to improve sustainability. However only an approach which addresses both water and land use
could fully mitigate the negative impacts on the environment (Kooistra & Termorshuizen 2006). For instance
the organic cotton production on eroded, pesticide-polluted and salinized soils would not be a sustainable
option. Systems like organic certification ensure that a certain baseline of limited environmental pressure is
reached. However these certification systems should be rigid, regularly monitored and address
environmental, social and trade-related concerns. More specifically the potential for sustainable practices
could include;
 Improve land use planning (e.g. effective zoning);
 Well managed pesticide use (identifying pests and diseases in each area they work in, to determine the
¨actual¨ necessary pesticides);
 Using and caring for water efficiently (Use ultra-low volume sprayers and drip irrigation techniques);
 Caring for the health of the soil (Application of NPK fertilizers at recommended rates);
 Organic production (e.g. no pesticides and fertilizers);
 Conserve natural habitats;
 Crop rotation, such as rotating cotton with soy (or other cereal crops);
 Caring for quality of fiber (Grading on conventional seed cotton is recommended);
 Integrated Pest Management (Farmers keep track of agro-ecosystem analyses and spray with selected
plants);
 Work with certification bodies such as the Better Cotton Initiative (BCI) that enhance biodiversity
conservations as one of their requirements for certified cotton;
 Rework subsidies to promote conservation.
As presented by the study from Trucost (2013) specific companies are starting to benefit from the more
sustainable production systems. For example the furniture retailer IKEA is a founding member of the Better
Coton Initiative, which promotes environmental, social and economic improvements in cotton-producing
areas. Together with WWF they realized a 49 % reduction in water use by applying more efficient irrigation
method.

3.4

Defining parameters concerning biodiversity impacts

India is a country with a high biodiversity (e.g. high species richness) in which around 1.17.00 species of
micro-organisms, plants and animals have been described (Ministry of Environment and Forests 1998).
Additionally a third of the total plant species of India are endemic. Forest degradation is not a primary issue
in India, rather the conversion of wet ecosystem to dry land inducing degradation (FAO 2006). In developing
countries much conventional farming is far from sustainable, which could have a significant impact on
biodiversity. Cotton practises especially within conventional farming vary greatly in their biodiversity impacts.
For example, there is a great variaty of farm sizes, degree of mechanisation, pesticide levels, fertlizer use,
varying from no till, family run farms of less than two hectares in India (Kooistra & Termorshuizen 2006). The
impact of cotton production on the natural resources is a complex process (Figure 26). The specific impact
that the cotton has on biodiversity is detemined by various paramters which are provided below;





The use of a specific production system (including conventional, organic and IPM agricultural systems);
Use of genetic modified species: use of BT cotton instead of conventional varieties;
Extensive water use and inefficient irrigation techniques;
Pesticide use (endosulfan is a common pesticide used in cotton production):
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1.
2.
3.
4.

Improper use of pesticides, farmers exposed to health risks;
Natural habitat disruption from pesticide spraying harms native species
Pesticides have low water solubility, and have accumulated in fish species that are consumed by
humans (i.e. tilapia);
Pests become tolerant to pesticides, thus further application of heavier graded pesticides are needed.

 Use of agrochemicals: Agrochemical runoff from crops contaminates fields, as well as adjacent lands
downstream from fields (i.e. forests, rivers);
 Habitat conversion reduces migration of local fauna;
 Soil erosion and degradation – excessive tillage: Land tillage disrupts and eliminates microorganisms that
help maintain soil fertility;
 Loss of species that play key ecosystem functions have negative impacts on the overall health of the
plantation;
 Cotton production requires infrastructure projects (i.e. roads) that have negative environmental side
effects;
 Global warming: through cutting of forests and burning of land (clearing the fields).

Figure 26. Impact of cotton production on the natural resources (Source: Chapagain, Hoekstra et al. 2006)

Despite the general lack of accurate data, it is apparent that water and pesticide use cause the most
significant environmental problems in cotton agricultural systems. While organic systems are quite welldefined through standards and regulations and are third-party verified, the lack of definition and monitoring
as to optimal (i.e. most sustainable) conventional and IPM cotton for both rain-fed and irrigated systems
hampers interpretation as to their sustainability (Kooistra & Termorshuizen 2006).
Water use and type of irrigation are not explicitly included in the standards for organic production at present.
In principle, unsustainable water use may occur in all three farming types, although the majority of organic
cotton systems are not irrigated. In developing countries most organic cotton is rain-fed while the majority of
the IPM and conventional cotton is irrigated. In India 30% of the cotton fields are irrigated. (Kooistra &
Termorshuizen 2006).
Rain fed systems are much less water intensive than irrigated systems. The more irrigation is needed for the
production of cotton, the more natural resources are being depleted, thus having an impact on neighboring
habitats and species equally dependent on water (Chapagain, Hoekstra et al. 2006). In total 95 % of irrigated
fields in India use flood-or-furrow irrigation, where water is directed from a river or from deeper soil layers to
the cotton field that is to be flooded. The water efficiency is around 40%. Mobile irrigation systems and drip
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irrigation systems are much less used and then mainly in developed countries and have a much higher
efficiency rate (resp. 80-90% and 90-98%).
Pesticide use and storage are often badly managed. The techniques used for pesticide application strongly
affect environmental impact, especially in terms of human exposure. An estimated 13% of the cotton growing
areas are aerial sprayed. Cases of contamination of neighboring villages due to aerial spraying for cotton
production have been reported. Field spraying by hand accounts for application in 52% of the world’s cotton
fields. While cheap and effective, poisoning of workers who apply the pesticides is common in developing
countries. The remaining 35% of cotton fields are treated by tractor spraying. Recommendations as to
pesticide application need to be implemented (Kooistra & Termorshuizen 2006).
A wide array of pesticides are being applied on cotton, among them are those listed by the World Health
Organisation (WHO) as highly hazardous, including: monocrotophos, triazofos, parathion, parathio-methyl,
phosphamidon, methamidophos, demeton-S-methyl. In various countries some of these pesticides are no
longer permitted but without adequate verification systems, they are still in use. Many older, non-patented,
toxic, environmentally persistent and inexpensive chemicals are used extensively in developing nations,
creating serious acute health problems as well as local and global environmental contamination. The quantity
of these illegal pesticides is very difficult to estimate. In more developed countries, pesticides are regulated
and hazardous insecticides are not allowed (Kooistra & Termorshuizen 2006).
Integrated pest management strategies and other enhanced technologies have resulted in reduced
insecticide applications in the U.S. and around the world. Specifically, the advent of insect-resistant strains of
cotton and high-tech pest monitoring systems helps cotton growers reduce the volume of inputs needed to
cultivate their crops (see: http://cottontoday.cottoninc.com/natural-resources/habitat-biodiversity/). On the
processing and manufacturing side, the use of industrial chemicals is of concern, especially those associated
with
dyeing
textiles
and
finishing
clothes
(see:
http://wwf.panda.org/what_we_do/footprint/agriculture/cotton/environmental_impacts/).
For cotton production systems biodiversity is addressed through the land use and toxicity indicators. The
effect on biodiversity of cropping vast areas of monoculture of cotton needs additional attention (Kooistra &
Termorshuizen 2006). Modern agricultural practice has enabled a significantly increased efficiency in cotton
production. Specifically, 50% more cotton is produced worldwide today on the same amount of land as
compared to 40 some years ago (Figure 27).

Figure 27. Improved cotton production efficiency from 1926 to 2006, as repoted by the USDA (Source: USDA Nass
Database)
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Soil depletion and degradation are the leading causes of the globally moving cotton production frontier (see:
http://wwf.panda.org/what_we_do/footprint/agriculture/cotton/environmental_impacts/). As estimated 5 Mha
of arable land (4% of the world total) is abandoned due to former intensive cotton cultivation with soil
salinization being the main reason (Kooistra & Termorshuizen 2006). The use of minimum or no till farming
systems could in these cases dramatically improve soil health, retaining moisture and nutrients and reduce
the level of diesel required (see: http://cottonaustralia.com.au/cotton-library/fact-sheets/cotton-fact-filebiodiversity). For concrete pressures in specific natural areas see JNCC (2007).

3.5

Biodiversity impact indicators

As described above the most important impacts factors are water use and pesticide use, followed by suitable
indicators like human and environmental toxicity, global warming issues, amount of soil erosion and
acidification. The study from Trucost (2013) established that for cotton farming the water use is an important
impact factor in Southern Asia and that indicators for the water use should be specifically addressed in
additionally the pollution of water.
Water footprint: About 84% of the water footprint of cotton consumption in the EU25 region is located
outside Europe, with major impacts particularly in India and Uzbekistan (Chapagain, Hoekstra et al. 2006;
(Figure 28) The water impact per unit of cotton production (the blue virtual water content; Table 3) are
highest in Turkmenistan, Uzbekistan, Egypt, and Pakistan, followed by Syria,Turkey, Argentina and India. It
is interesting to compare neighboring countries such as Brazil–Argentina and India–Pakistan. Cotton from
Brazil is preferable over cotton from Argentina from a water resources point of view because growth
conditions are better in Brazil (smaller irrigation requirements) and even despite the fact that the cotton
harvesting area in Argentina is fully irrigated (compared to 15% in Brazil), the yields in Argentina are only half
the yield in Brazil.(Chapagain, Hoekstra et al. 2006). Likewise one can conclude that cotton from India is
preferable to cotton from Pakistan from a water resources point of view.
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Figure 28. Impact of EU25 on global water resources (source: Chapagain, Hoekstra et al. 2006).
Table 3: Consumptive water use at field level for cotton production in the major cotton producting countries (Chapagain,
Hoekstra et al. 2006)

Pesticide use: Cotton cultivation has been estimated to consume 11% of the world’s pesticides while it is
grown on only 2.4% of the world’s arable land. Insecticides used in cotton cultivation represent 25% of the
global consumption. In developing countries it is estimated that approximately 50% of all pesticides are
applied in cotton cultivation (Kooistra & Termorshuizen 2006).
Fertilizer use: Fertilization use in India is relatively high (FoEE 2013). The fertilizer use per hectare of
agricultural land in specific countries of the world could be a proper indicator for assessing eutrophication
(Figure 29).

Figure 29 Fertilizer use per hectare of agricultural land in selected countries of the world in 2009 (source: FoEE 2013).

Global warming: These indicators include:
 Energy use (e.g. amount of synthetic fertilizer used (Nitrate);
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 Burning of land and organic matter.
Soil erosion: A common method for estimating soil erosion is done using the Revised Universal Soil Loss
Equation which expresses the amount of soil loss per surface unit (Kooistra & Termorshuizen 2006).
Acidification: The effects of acidification mainly depend on the magnitude of deposition (wet or dry) and the
sensitivity of soil and water. Main effects are found in soil (affecting soil communities), forests (vegetation
damage) and surface and groundwater (shifts in aquatic species). For an estimate of the acidification
potential of SO2 emissions, NH3 and NO2 are taken into account, and the emitted quantities are derived from
the use of mineral fertilizer, diesel, pesticides, farm yard manure and the burning of organic material. As with
eutrophication, almost no research is published on the indicator and it is therefore not possible to
conclusively distinguish the different production systems (Kooistra & Termorshuizen 2006).
Land use (area/production units): Some areas have been converted into land for cotton production,
causing habitat loss (land use change). Among them the conversion of hardwood forests, coastal savannas,
evergreen forests and coastal mangrove swamps in for example central South America or the Steppes in
Western Asia. The amount of land use for cotton can be expressed in total number of hectares. The study
provided by the FoEE (2013) for instance estimated that the so called “land footprint”, which is the land that
is required to realize the production of a specific commodity, shows that 17 million hectares are used to
stratify European consumption in 2007.

3.6

Transportation impacts

Although the impact of cotton is expected to be high, especially due to the fact that cotton trafels a long way
before arriving in Europe as the commodity clothing (Figure 20), no information was found on the specific
impact of infrastructure developed and used for cotton related commodities.
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4

Fish from Madagascar

Globally fisheries and aquaculture supplied about 148 million tonnes of fish in 2010, of which 128 million
tonnes was utilized as food for people (Table 4 FAO 2012). The growth in fish production and improved
distribution channels caused a growth of the fish food supply of nearly 3.2% per year from 1961-2009.
Table 4. World fisheries and aquaculture production and utilization (source: FAO 2012)

Around 29% for fish and 22% of crustaceans of the global imports of fishery products are imported to the EU
(in 2005), which shows an increasing trend from 1999-2005 (Bates & Dale 2008). These commodities have
one of the highest value import products in the food sector. According to the FAO (2012) report on fisheries,
imports by the European Union (EU) even represented a share of 40% of the global imports in 2010.
However, if we exclude intraregional trade among EU countries, the share declines to 26% of the global
imports, which is still one of the largest markets in the world.
Fish and products of fisheries are traded globally in response to reductions in local stock levels, emerging
markets and cultural demands. In 2008 it was estimated that 53% of stocks were fully exploited, and a further
32% were overexploited (28%), depleted (3%), or recovering from depletion (1%) and therefore yield less
than their potential due to excess fishing pressure. Partly in response to decreasing wild populations,
aquaculture has emerged as a major source of fish production for world markets. Capture fisheries have
been stabilized at about 90 million metric tons since the late 1980s (Diana 2009), whereas aquaculture
increased from less than 1 million tonnes of annual production in 1950 to 52.5 million tonnes in 2008
(Raffaelli et al. 2013). However, according to the IDH (the Sustainable Trade Initiative; see:
http://www.idhsustainabletrade.com/aquaculture) nearly 50% of all fish we consume is farmed fish making
aquaculture an important practise. Aquaculture is an important source of high protein food worldwide. As
aquaculture rapidly expands, so does its impact on the environment.
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Within sub-Saharan Africa Madagascar was one of the top three aquaculture countries, producing around 6
751 tonnes of fish products in 2008 (FAO 2010). Additionally the fisheries and aquaculture sector is one of
the
three
main
economic
sectors
in
Madagascar
(see:
http://povertyenvironment.net/files/CASE%20Madagascar%20shrimps.pdf).
Madagascar
is
also
a
biodiversity hotspot and Eora reports many threatened species (Figure 30; Lenzen et al. 2012). However the
link between fish and threatened species is very poor. This is due to the fact that Eora doesn’t disaggregate
unto fisheries and aquaculture. If there is a link between threatened species and ‘fish’ in Madagascar it will
be due to aquaculture as these activities lead to habitat destruction (mangroves). The waters around
Madagascar serve as a rich fishery and are an important source of subsistence and income for the local
population. From a large scale economic perspective, the export of marine resources and foreign fishing
agreements are an important revenue source. In recent years, concerns have been voiced amongst local
fishers and industry groups regarding the growth of the country's fishing effort. Despite these concerns,
existing knowledge of the scale, composition and trends of Malagasy fisheries remains poor, and there is
negligible information regarding unreported catches and illegal fishing in Madagascar's waters (Le Manach et
al. 2012).

Figure 30. Top net importers and exporters of biodiversity threats and number of threatened species in Madagascar and
the final destination of biodiversity0impacted commodities (see: Lenzen et al. 2012).

The waters around Madagascar serve as a rich fishery and are an important source of subsistence and
income for the local population. From a large scale economic perspective, the export of marine resources
and foreign fishing agreements are an important revenue source. In recent years, concerns have been
voiced amongst local fishers and industry groups regarding the growth of the country's fishing effort. Despite
these concerns, existing knowledge of the scale, composition and trends of Malagasy fisheries remains poor,
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and there is negligible information regarding unreported catches and illegal fishing in Madagascar's waters
(Le Manach, Gough et al. 2012). From an ecological perspective, due to the long isolation from continental
Africa, the country is home to many plant and animal species that are not found anywhere else in the world.
In
fact,
around
70%
of
the
country’s
fauna
is
endemic
(see:
http://wwf.panda.org/what_we_do/where_we_work/madagascar/). However, its terrestrial and marine
ecosystems are among the most threatened on earth, largely as a result of overexploitation by local
communities
and
international
businesses
(554
red
list
species
threatened,
see:
http://www.worldmrio.com/biodivmap/).

4.1

Producing conditions and biodiversity impact

Although Aquaculture is not a tradition in most sub-Saharan African countries, it is recently being practised in
three environments, namely freshwater, brackish water and marine waters (FAO 2010). However most of the
aquaculture is concentrated in freshwater systems (95% by tonnage of the region’s production in 2008). This
is however predominantly fish including tilapias and the African catfishes. Within brackish water aquaculture
and marine culture mainly crustaceans are harvested.
Within Madagascar there are basically two types of types of fisheries, namely the industrial fisheries
targeting off-shore tuna, bill-fish, sharks (as by catch) and near shore shrimp fisheries (FAO 2013).
Traditional fisheries are also present and carried out with dugout canoes using oars and snails to exploit
mammals, seas turtles, fish, sharks and rays, echinoderms, molluscs, crustaceans and some sea weed. An
overall list of species acquired from fisheries and aquaculture is presented in Table 5. Additionally non-edible
resources are periodically collected (including aquarium fish, corals and sponges).
Table 5. Capture and aquaculture fisheries species in Madagascar (adopted from: Le Manach et al. 2013)
Fishery Sub-Sector

Shrimp

Tuna and other large pelagics

Target species

Scale of Fishing Activities

Small to large

Large

Small to large
Large
Shark
Large

Sea cucumber

Small

Octopus

Small

Lobster

Small

Finfish

Small

Various invertebrates

Small

Fenneropenaeus indicus
Metapenaeus monoceros
Penaeus semisulcatus
Other penaeids
Thunnus alalunga
T. albacares
T. obesus
Katsuwonus pelamis
Billfishes (e.g., Istiophoridae, Xiphiidae)
Sharks (all pelagic species)
All species
Carcharhinus megalopterus
caught as shrimp by-catch
Other species
Sphyrna spp.
Carcharhinus amblyrhynchus
Galeocerdo cuvier
Other species
All species
Mainly Octopus cyanea
Panulirus spp.

All species
Scylla serrata

Export volume
2010 (tonnes)
Shrimp
7,697

Canned tuna
6,713

Skark fin
32

caught as tuna by-catch

Sea cucumber
413
Octopus
1,205
Spiny lobster
212
Slipper lobster
1
Fish
4,437
Crab
918

Other species

Madagascar’s large shrimp production sub-sector has experienced continuing growth and is the main export
commodity of the country, generating multiple environmental pressures (FAO 2013). The fishery practises
can be divided into two main systems which can be further defined into specific sub-systems (FAO 2013):
 Fisheries;
- Inland fisheries (IF);
 Freshwater fishing in streams;
 Freshwater fishing in lakes;
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Marine fisheries (MF);
 Traditional fisheries;
 Artisanal fisheries;
 Industrial fisheries;
 Aquaculture;
- Freshwater aquaculture (FA);
 Tilapia and carp;
- Marine aquaculture (MA);
 Shrimp, seaweed and sea cucumber.

-

For fisheries a distinction is made between inland and marine fisheries. The inland fisheries (IF) consist of
fishing activities within streams and lakes (FAO 2013). These activities are mainly aimed for local
consumption. The main target species are tilapia, carps, black-bass and fibata. The production of these
activities are relatively limited to 32,000 tonnes and compared to the other fishery practises have a lesser
environmental impact (in 2006; FAO 2013).
Marine fisheries (MF) account for more than 80% of the total fish production and is derived mainly from
industrial fishing (mainly shrimp & tuna), smaller craft fishing or semi industrial fishery (shrimp, tuna and
other fishes) and traditional fishing (all the species). An interesting classification system of the different
marine fishing activities in Madagascar is presented by Le Manach et al. (2013). They distinguish fishing
activities in terms of their scale, capitol and sector (Table 6). Finfish is for instance mainly caught by
domestic, small-scale fishers. Octopus and lobster fisheries are also small-scale and caught by domestic
fishers. However these are also sold for commercial use and the majority of the catch is exported. Tuna and
other billfishes are however exclusively caught by foreign, large-scale enterprises which are commercially
used. Tuna and billfishes are for instance partially processed in Madagascar and then exported to Europe or
directly shipped to Europe or Asia. Shrimp fisheries cover the entire range of scale, capitol and sector,
although large foreign owned commercial fisheries account for the bulk of the shrimp sector activity and the
majority is exported. The specific boundaries for both sea cucumber and shark are more difficult to define.
Finfish lobster, sea cucumber and shark fisheries are essentially open-access fisheries.
Table 6. Organization of the different fisheries sectors in Madagascar (source: Le Manach et al. 2013).

Traditional fishing uses dugout canoes with or without outriggers with a total of approximately 60,000 fishers
using 62,000 low equipped canoes (FAO 2013). The coastal area is not intensively used by these practises
and the yields are usually 2 to 3 tonnes of fish per year per canoe, where they usually target octopus, squids
and crabs for export. However, local communities have started to exploit shrimp fishing as revenue, using a
canoe and different types of fishing net. Some types of nets are prohibited because they have high bycatches of juvenile shrimps.
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Artisanal fishing with small motorized vessels started due to an FAO project in the 70’s. Artisanal fisheries
stayed at a low level of development exploiting various fishing grounds (FAO 2013). Artisanal fishing reached
a high in 2003 with +/- 800 tonnes of shrimps. By 2010 however, this fishing method had disappeared.
Foreign fishing boats encroach on artisanal fishing areas to the detriment of locals and the marine fauna.
Foreign fishing fleets from Europe and Asia are placing huge pressure on Madagascar’s fisheries by
catching nearly 80,000 tonnes of seafood each year (see: http://www.blueventures.org/pressreleases/international-markets-for-seafood-plunder-madagascars-marine-resources.html).
Sharks,
sea
cucumbers, and lobster may be harvested at increasingly unsustainable rates (see:
http://www.wildmadagascar.org/conservation/threats.html).
Trawling is the main method for shrimp fishing, especially in industrial fisheries. Industrial fishing took off
around 1967. In recent years there has been a decline from catches of over 8500 tonnes in 2002 to +/- 3000
tonnes in 2010 (Le Manach et al. 2012). The association only has data available for artisanal and industrial
fishing. Due to unreported or underestimated small scale fisheries, management plans and foreign fishing
access agreements are often not based on correct data, leading to over- estimations of resource availability.
A reconstruction of total catches by all Malagasy fisheries sectors showed that total catches between 1950
and 2008 were twice the volume reported by national fisheries agencies. Currently it has been reported that
Malagasy fisheries had been underreported by over 500% in their catches in the early periods, and at
present at least 40% is still unreported (e.g. Illegal fishing; Le Manach et al. 2012). Additionally while
commercial fisheries seem to have experienced declining catches for a few years, small-scale catches
appear to continue to increase although these declining rates. This poses a possible threat to a sustainable
resource use and signs of stock depletion have been reported (Le Manach et al. 2012). The GAPCM (Shrimp
farming and fishing industry association of Madagascar) only has data available for artisanal and industrial
fishing. Due to unreported or underestimated small scale fisheries, management plans and foreign fishing
access agreements are often not based on correct data, leading to over- estimations of resource availability.
Foreign fishing boats encroach on artisanal fishing areas to the detriment of locals and the marine fauna.
Foreign fishing fleets from Europe and Asia are placing huge pressure on Madagascar’s fisheries by
catching
(see:
http://www.blueventures.org/press-releases/international-markets-for-seafood-plundermadagascars-marine-resources.html).
With the fisheries various environmental pressures are apparent. First of all many fisheries techniques
caused the cy-catch of non-target species. Potential by-catch from shrimp trawlers is estimated at 6,900
tonnes of consumable fish and 10,300 tonnes of fish suitable for processing into meal (see:
http://www.fao.org/docrep/field/303859/30385905.htm). However these demersal species that would be
found in the catches are generally of low value and are presently being discarded from the catches with
shrimp trawlers. Beside the by catches of non-target species, juveniles of target species should also be
protected (see: http://povertyenvironment.net/files/CASE%20Madagascar%20shrimps.pdf). In Madagascar
certain fishing nets have been prohibited for this reason (Le Manach et al. 2013). Besides by catches
physical impact on the marine environment is also of great concern. A well-managed fishery should use
fishing methods that have a reduced physical impact on the marine environment; Trawls, for instance, can
destroy the seabed. This is especially important in areas with coral reefs, which are largely present within
Madagascar (Le Manach et al. 2013). Habitat destruction is therefore a major issue (Walting & Norse 1998).
Aquacultures can be divided into marine and freshwater aquacultures. Within Freshwater aquacultures (FA)
species like Tilapia nei, Rainbow trout and common carp are cultivated (FAO 2013). Freshwater aquaculture
is mainly practised in ponds, cages and irrigated paddy fields (National Aquaculture Sector Overview 2013).
About 40 % of the aquaculture farmers raise carp directly on rice fields (FAO 2013). Each season they dig
out the manure rich mud and use this to fertilize garden plots or small plots of land devoted to intensive rice
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production. After the establishment of private smallholder producers in the rural environmental, the present
priority is to foster market-oriented commercial aquaculture based on developing new technologies and
breeding new species. In 2003, inland aquaculture was practised on 15 km² of the irrigated paddy field and 4
km² of ponds with efficient water management. Within the paddy fields the extensive farming of the common
carp is predominant, while in small ponds the tendency is towards semi-intensive farming (common carp,
tilapia and even goldfish). Within cages monosex male tilapia breeding is performed (National Aquaculture
Sector Overview 2013).
Marine aquaculture (MA) focuses their effort on farming shrimp, seaweed and sea cucumber (FAO 2013). In
brackish and marine waters shrimp culture has taken off remarkably over the past 10 years and is still
continuing to grow. At present it is estimated that a total area of 11 938 ha could be developed to produce 54
416 tonnes of shrimp. However recently only 41.7% of this potential (4 982 ha) is being exploited (National
Aquaculture Sector Overview 2013). Marine aquaculture is dominated by giant tiger prawn farming behind
the mangrove areas on the north-west coast. These are comprehensive production systems composed of
breed ponds, a hatchery, a processing and packaging factory and storage facility (Figure 31). However all
the aquaculture feed is imported (National Aquaculture Sector Overview 2013). Seaweed farming is
practised in the north-eastern region of the island.

Figure 31 Shrimp farm in Madagascar (soure: GAPCM)

The environmental impact is dependent on the intensity of the aquaculture. Shrimp farming has been closely
linked with reduction in mangrove swamps across the tropics. According to the NACA (Network of
Aquaculture Centres in Asia-Pacific) 20-50% of all mangrove deforestation is due to shrimp farming thus
removing critical habitats for many aquatic and terrestrial species. Salt marches and other wetland habitats
are also at risk. A large amount of by-catch in wild shrimp fishing is caught (up to 3kg/ kg of shrimps, this
can be reduced by using different nets), thus critically endangering other species e.g. turtle species. Fish
stocks are further depleted by feeding fishmeal to the shrimps. Conversion of mangrove forests to a shrimp
pond changes a carbon sink into a carbon source. The deforestation of mangrove forests also leads to
exposing coastal areas to floods, erosion, salt intrusion and altering drainage patterns. Another threat is
posed by the introduction of new pathogens and the potential of interbreeding with, or displacement of,
native species (Bates & Dale 2008). Additionally about 31,5 million tonnes of farmed fish and crustaceans
(46,1 % of the global production of farmed aquatic animals and plants) was globally farmed within 2008 was
fed with a supply of nutrients in the form of externally provided fresh feed items, farm-made feeds or
commercial pelleted feeds (FAO 2011). From this 3.46 million tonnes of marine crustaceans were fed, with
the highest amount for marine shrimps (Figure 32). For freshwater crustaceans 1,37 million tonnes was fed,
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with the highest numbers for crabs, crawfishes, crayfishes and river prawns. Within Madagascar a total
amount of 9 580 tonnes of fed cultured species were produced within 2008 (Tacon et al. 2011). This is an
important factor in biodiversity loss. The use of fishmeal and oil is dependent on the prevalent production
methods in a region/ country and/ or the (cultivated) species. This variation concerning dietary fishmeal and
fish oil use within and between countries for e.g. shrimp ranges from 5 to 40%, with a reported 38% rate in
Madagascar (Tacon & Metian 2008). All shrimp producing countries depend, to a more or less large extend,
on imports of fishmeal (Raffaelli et al. 2013).

Figure 32. Growth of fed crustacean species from 1980-2008 (source: FAO 2011).

The limited supply of fishmeal and fish oil from wild fisheries and the continued strong demand for these
products have led to concerns about the long-term sustainability of the fisheries and the level of responsible
management of the fisheries. It is, therefore, important that care is taken to ensure that any fishmeal and fish
oil made from wild fish comes from fisheries that have been managed according to the FAO Code of
Conduct for Responsible Fisheries (FAO, 1995), and that countries follow the guidelines on the use of wild
fish as feed in aquaculture (FAO, 2011a) that have been developed in support of Article 7 (Responsible
fisheries management) and Article 9 (Aquaculture development) of the FAO Code of Conduct for
Responsible Fisheries (Tacon et al. 2011). The nutrient density and digestibility are important factors in the
selection of aquafeeds. By using highly digestible feed ingredient sources and feeds, nutrient loss and feed
wastage are kept to a minimum, thereby minimizing possible negative environmental and ecosystem impacts
(Tacon, et al. 2011).
Another issue is the land planning where countries like Madagascar, Mozambique and Tanzania have
identified and zoned suitable areas for shrimp farming. However countries like Mozambique in particular has
imposed strict environmental controls over these areas (FAO 2010).

4.2

Different impact per region and its causes

Madagascar consists of a broad range of geological, oceanic and climatic environments. The eastern part of
the island is mountainous covered by rainforest (Figure 31). The west if characterized by expansive arid
plains and the coast is fringed by a wide continental shelf (Cook et al. 2003). In the north more humid regions
are present and therefore offer more agricultural opportunities, while the south is subjected to more arid
conditions (Jury 2003). Within the eastern part of the island the highest human population density is present
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(Figure 31), however most of the fishers are present in the west coast due to the presence of extensive
reefs, mangroves and continental shelf (Le Manach et al. 2013). Malagasy mangroves cover 300,000400,000 hectares and are almost exclusively present on the west coast (Figure 31 Wilkie & Fortuna 2003).
Coral reefs are found along the west and in smaller numbers at the northeast coast, which is one of the
largest coral reef networks in the Indian Ocean covering 2,000-4,000 km² (Bruke et al. 2011). The
environmental pressure by fishing is therefore higher along the west coast of the island, particularly the
southwest and is concentrated in waters close to the coast (MPRH 2011).
Inland fisheries exploit various streams and lakes and are mainly at used for local consumption. The main
lakes and streams where these practises occur are (FAO 2013):








Lakes of Alaotra (East – center)
Lakes of Miandrivazo (West Center)
Lakes of Betsiboka (West Center)
Lake of Itasy (Centre)
Lake of Marovoay (West)
Channel of Pangalanes (East)
Lake of Mantasoa

At a national level traditional marine fishing is mainly applied mainly along the coast (FAO 2013). Traditional
shrimp fishing for instance is only carried out by certain ethnic groups in the south east of Madagascar and in
the ‘Ambaro bay’ in the north east of Madagascar before the 1960’s. The majority of the marine fishery
activity across all sub-sectors takes place on the west coast of the island (Figure 34). Some sectors, namely
tuna and other pelagics, there is little geographical overlap between small- and large-scale fishing. However
for the shark and shrimp sector there is significant overlap, causing tension between small- and large-scale
operations, leading to overexploitation because of unsustainable fishing pressures. More specifically the
industrial fishing trawls off the central and north-west and easts and 1 to 2 miles from the shoreline (FAO
2013). With this they exploit a coastal belt around 1 to 10 miles wide on the west coast.
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Figure 33 Madagascar’s marine and coastal zone. Left location of Madagascar with exclusive economic zones limit in
grey, right dark grey line shows the extent of the coastal shelf. Red shows the population density; forest cover shown in
dark grey shading (source: Le Manach et al. 2013).

Figure 34. Map of fishing zones by sector and target species (left) and geographic distribution of fishers based on official
estimates (2011; right; source: Le Manach et al. 2013)

Although aquacultures in both marine and freshwater systems are widespread, information on the specific
locations of these practises is difficult to acquire. Figure 35 shows some of the larger shrimp aquaculture site
present in 1997 in Madagascar. It is however clear that most of the aquaculture activities are present on the
western side of the island (FAO 2013).
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Figure 35 Shrimp aquaculture industry in Madagascar (source: http://www.beijer.kva.se/ftp/WIOAQUA/Iltis.pdf).

4.3

Potential for sustainable practices

The most effective ways to reverse the downward trend of marine biodiversity and restore fishery resources
are to promote fishery conservation, establish marine-protected areas, adopt ecosystem-based
management, and implement a "precautionary principle". Additionally, enhancing public awareness of marine
conservation, which includes eco-labelling, fishery ban or enclosure, slow fishing, and MPA (marine
protected areas) enforcement is important and effective (Shao 2009). Eco labelling could for instance be an
effective sustainability practise tool and is already in use;
 MSC: the Marine Stewardship Council is a certification initiative, used to indicate sustainable seafood.
The label exists for fisheries, retail and restaurants. By providing seafood traceability, it also prevents
illegal catches to enter the supply chain. The core principles of the standard are:
- Sustainability of exploited fish stocks;
- Maintenance of the ecosystem on which the fishery depends;
- Effective and responsible management.
 ASC: the Aquaculture Stewardship Council provides certification for sustainably produced fish
(aquaculture).
The FAO and the MSC have identified the following components of sustainable fisheries management
systems which take into account biological, technical, economic, social, environmental and commercial
aspects:
 Conserve and maintain the integrity of aquatic resources;
 Maintain sufficient biomass of targeted species for present and future generations, as well as the biomass
of non-target species associated with the target species;
 Base decisions on best scientific evidence available and apply a precautionary approach;
 Develop environmentally safe fishing gear and practices;
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Minimize negative impacts from harvesting to processing and reduce waste;
Protect and rehabilitate marine fisheries habitat where possible;
Integrate fisheries interests into coastal management;
Ensure fleet compliance with conservation and management measures and with relevant local, national
and international laws and trade laws.

To improve feed formulation, minimizing the use of unnecessary feed additives and chemicals (including
antibiotics) and improving feed management techniques in aquaculture, FAO indicates that assistance and
training for resource-poor farmers using farm-made aqua feeds is necessary (Tacon et al. 2011).
Another sustainability practice is that all Madagascar shrimp enterprises are obligated to cultivate only
indigenous species and should prepare an environmental impact assessment (EIA). Additionally annual farm
audits are required in Madagascar and Mozambique, for example to help enforce a code of conduct and
promote mitigation measures with respect to environmental measures (according to the EIA). There is also
the emergence of self-regulatory instruments, for example, the Code of Conduct for the Development of
Responsible and Sustainable shrimp aquaculture in Madagascar (Madagascar and GAPCM, 2005) (FAO
2010).
According to the report from the FAO (2010) countries should also take a proactive stance in addressing
environmental issues with fisheries and aquaculture. Some key areas they describe include;
 Zoning of aquaculture and integration with coastal and river basin planning, risk assessment;
 making provisions for undertaking the required environmental and social impact assessments;
 Ensuring that research is effectively linked in those areas where environmental management and
performance can be improved;
 Devoting efforts to the implementation and scaling out of the integrated agriculture-aquaculture and
integrated irrigation-aquaculture models developed in the region and on capacity building to develop and
implement better management practices. In scaling out technologies, it is important to determine where
the lessons can and cannot serve as a guide, and this challenge is partly country and location-specific;
 The introduction and translocations of aquatic organisms need to be effectively monitored and controlled.
Countries should put in place coherent poverty-focus aquaculture development to assist disadvantaged
groups to have access to the factors of production and participate in the overall governance process.
(FAO 2010);
 Reduce the biodiversity impact from aquacultures by using less antibiotics, use sustainable feeds,
prevent the escape from aquatic crops and prevent water pollution: recycling and filtering of water
discharge or closed system (reuse) instead of an open system without waste treatment.

4.4

Biodiversity impact indicators

No objective method, nor robust evidence, currently exists to quantify and compare the effects of fisheries
and aquaculture production on biodiversity. Eight threats to biodiversity, which all apply to the specific case
of shrimp farming, have however been suggested (Diana 2009). They are, by decreasing order of
importance:
5.
6.
7.

Escapement of aquatic crops and their potential hazard as invasive species;
The relationships among effluents, eutrophication of water bodies, and changes in the fauna of
receiving waters;
Conversion of sensitive land areas such as mangroves and wetlands, as well as water use;
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8.
9.
10.
11.
12.

Other resource use, such as fish meal and its concomitant overexploitation of fish stocks;
Disease or parasite transfer from captive to wild stocks;
Genetic alteration of existing stocks from escaped hatchery products;
Predator mortality caused by, for example, killing birds near aquaculture facilities;
Antibiotic and hormone use, which may influence aquatic species near aquaculture facilities.

When trying to distil specific biodiversity indicators from different fisheries and aquaculture reports the
following indicators can be distinguished;
Marine Protected Area Coverage (MPAarea): the area formally protected in the exclusive economic zones
(EEZ) of each country in Table 1, as assessed by data in www.seaaroundus.org, assembled by Wood et al.
(2008), relative to the area of its EEZ (see Mondoux et al. 2008);
Investment to Marine Protected Areas (MPAinv): an index of the cost of maintaining MPAs in the various
countries, adapted from Balmford et al. (2004), relative to the value of their fisheries (Cullis-Suzuki and
Pauly);
Change in EEZ Area Trawled (EEZtrawl): as assessed from trawl catches and related data (in
www.seaaroundus.org), relative to the area of its EEZ (see Mondoux et al 2008);
Mariculture Sustainability Index: Ecological components of Mariculture Sustainability Index (MSIecol;
Trujillo);
Seabird Protection Index (BIRDprot): composed of elements reflecting both intention and effectiveness on
the ground (Karpouzi & Pauly);
Marine Mammal Protection Index (MAMprot): composed of elements reflecting both intention and
effectiveness on the ground (Swartz et al. );
For the purpose of the study RANKING MARITIME COUNTRIES BY THE SUSTAINABILITY OF THEIR
FISHERIES, a ‘sustainable fisheries indicator’ was defined as a number which quantifies an aspect of the
state of a country’s fisheries or marine ecosystems, and/or reflects how well or poorly a country managed its
fisheries sector (Mondoux et al. 2008).

4.5

Transportation impacts

The construction of roads to transport the fishery and aquaculture products is an important impact factor for
biodiversity. Additionally the shipments required for transporting products from fisheries and aquaculture
could have significant impacts on the environment (e.g. Hulme 2009; Rogowska & Namieśnik 2010).
Especially the threats of introducing invasive species or increasing the risks of oil spills. Quantities data on
the impact of these transportation activities is not available.

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 166|222

5

Gold from Papua New Guinea

Mining for metals and precious stones has been considerd as a presessure to the enviroment, in which the
costs of environmental incidents indicate its importance (Table 7). In total 70% of global import is destined for
EU consumption (Bates & Dale 2008).
Table 7. Costs to mining companies from environmental incidents (WRI 2003).

5.1

Producing conditions and biodiversity impact

Ranging from 2000 to 5000 hectares, mining concessions typically are smaller than logging concessions
(WRI 2003). Although individual mines could have a large surface areas (e.g. surface mining), globally land
intake by mining is far less compared to agriculture, fishing or forestry activities. However companies may
conduct mining activities which stimulate road building, land use change (mines within Papua New Guinea
are contained in areas with fragile forests), riverine tailings disposal, acid drainage, tailings spills, processing
caused emissions and groundwater depletion. Within Papua New Guinea three different types of mining
activities are present, including open-pit mining, alluvial mining and deep sea mining.
Open-pit mining (OPM) mainly involves the movement of mass quantities of material, as well as processing
to extract valuable metals (WRI 2003). In general there are three types of mining waste;
1.

2.

3.

Overburden and waste rock; which includes soil. Vegetation, and earth located above a deposit
(known as overburden), as well as rock that is mined but deemed uneconomical. The overburden is
often saved for future use. This sediment could however be eroded into the waterways harming fish
and other aquatic wildlife.
Tailings: this process involves tailings which are often liquid (usually at least 50 % water) and
afterwards often disposed on land or in the aquatic environments, which potentially releases many
tons of toxic effluent into local waterways. Tailing often contain heavy metals as well as reagent used
in processing such as cyanide. Poor tailings management may result in the release of metal-laden
waste into the environment. In addition heavy metals may be leached as a result of acid drainage.
Leach heap spent ore: heap leaching consist of crushing ore, placing it on a liner and spaying it with a
cyanide solution. However the acid drainage occurs when sulphide-bearing rock reacts with air and
water producing acids containing metals that may drain as runoff into water bodies, killing aquatic flora
and fauna.

Alluvial mining (AM) is a practise which is only applied by small miners in Papua New Guinea (Bordia 2006).
In total two alluvial mining practises can be described:
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1.

2.

“Small Scale Artisanal Mining: “In PNG, small operations consist of less capital intensive manual
excavations of alluvial gold deposits found in streams/rivers, puddles and ancient river terraces.
Panning dish, pick and shovel are the main tools used. Wooden boxes, in most instances without
riffles and recovery mats are used to conduct sluicing operations. This method of mining has been
inefficient. It leads to loss of very fine – micron size gold particles due to poor design and construction
of sluice boxes. The major drawbacks of sluice box operating practices in PNG are: the use of gravel
with wide size distribution as feed material and the use of insufficient or excessive wash water flow
rates.”(Bordia 2006). Within these practises mercury has become popular among small scale miners
because amalgamation is known to efficiently extract fine gold particles;
Mechanised small to medium mining: Small to medium scale mechanised alluvial mining commonly
involves the use of hydraulic excavators or wheeled loaders feeding gravel wash trough a trammel
with gold recovery being achieved by a range of techniques.

Deep sea mining (DSM) is a practice from which little or no knowledge exists on the possible impacts of
deep sea mining on the marine ecosystems (WRI 2003). Deep sea science is a relatively young science and
a lot more research is necessary in order to understand these ecosystems.

5.2

Different impact per region and its causes

Within Papua New Guinea 17 recognized alluvial goldfield in which 16 are located on the main land and 1 is
located on Buigainville Island. Accoring to WRI (2003) the goldfields from west to east are: Amanab (West
Sepik Province); Maprik, April River and Yuat River (East Sepik Province); Porgera and Timun River (Enga
Province); Kuta (Western Highlands Province); Simbai (Madang Province); Kainantu-Goroka (Eastern
Highlands Province); Lakekamu (Gulf Province); Wau-Bulolo and Waria River (Morobe Province); GiraYodda and Kereri (Northern Province); Milne Bay (Milne Bay Province); and Kieta (North Solomons
Province). Most productive regions amongst these are: Wau-Bulolo, Eastern Highlands, Porgera, Mt Kare
and Sepik River. Recent peak production was 7.6 t of gold in 1988 during Mt Kare’s gold rush.

5.3

Potential for sustainable practices

To mitigate effects from alluvial small scale artisanal mining following measures could be taken (Bordia
2006):
 the feed should be pre-screened to remove excessively large gravel. In situations where coarse gold is
present, two sluice boxes should be used in parallel to treat the oversize and undersize material
separately.
 optimal wash water flow rate be used so that the recovery of gold particles is maximized and gangue
recovery is minimized.
Although not required, the process water may be continuously recycled and the ore from which the sought
after minerals have been extracted ("the tailings") can be reclaimed. While these recycling and reclamation
processes are more common in modern placer mining operations they are still not universally done.
Other measures are:
 continues recycling of process water
 reclamation of the tailings (the ore from which the sought after minerals have been extracted)
 adaptation and implementation of a reforestation strategy for areas impacted by mining.
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5.4

Defining parameters concerning biodiversity impacts

The overall impacts of mining extend well beyond the mining site (WRI 2003). Figure 36 provides an
overview on the specific environmental pressure that can be determined.
Figure 36. Potential environmental and social impacts of mining (source: WRI 2003).

In Papua New Guinea, more than one third of the country’s forests and nearly half of the country’s
mangroves have already been allocated in oil, gas, or mining concessions. More than one quarter of forests
classified as “fragile” in Papua New Guinea government data overlap oil, gas, and mining concessions (WRI
2003).
With small scale mining mercury is used in three steps:
 To efficiently extract fine gold particles from concentrates (amalgamation);
 To catch fine gold particles in the riffle box (those that would otherwise flow over to the discarded
tailings);
 The gold is recovered by evaporating the mercury from the amalgams over an open fire (called ‘cooking’).
Inhalation of the Mercury vapors can cause mercury intoxication.
Mercury bans throughout the world have been largely ineffective due to ineffective monitoring and illegal
mining operations (Bordia 2006). Mercury pollution of rivers is possible due to spilling.
Mine wastes are managed by a combination of stable waste rock dumps and riverine disposal of tailings and
incompetent rock into the headwaters of the Strickland River, a major tributary of the Fly River system
(Pidgeon & Cameron 2004). Mine waste dumped in the Jaba River in Papue New Guinea resulted in fish
2
2
loss in 480 square kilometres (km ) of watershed. About 1300 km of vegetation died in the Fly River
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watershed in Papua New Guinea and fish stocks have fallen 70-90 % due to riverine waste disposal from the
OK Tedi mine (WRI 2003).

5.5

Biodiversity impact indicators

For mining practices on could include the following indicators:
 The diversity of benthic macroinvertebrates in streams around a mining site to define the health of the
aquatic ecosystem: Aquatic invertebrates, either benthic or planktonic, form an important element of food
chains for the production of fish and other carnivorous aquatic wildlife in most aquatic ecosystems. The
different species can allow for a broad range of sensibilities to specific forms of disturbance. (Pidgeon &
Cameron 2004)
 ecosystem intactness (Miranda, Burris et al. 2003)

5.6

Transportation impacts

The construction of roads to transport the minerals and metals is an important impact factor for biodiversity.
Especially the packaging/loading of the final product and specific fuels required for the transportation cause
both noise disturbance and dust/fumes from stockpiles (WRI 2003). Quantities data on the impact of these
roads is not available.
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Annex 6 Description of the policy instruments considered
1

Policy area of Sustainable Production and Consumption
and Resource Efficiency

1.1

Product taxes

Environmental taxes27 are economic market-based instruments which can be applied at different stages in
the production chain. For addressing biodiversity damage related to consumption of the commodities
imported to the EU, the most relevant instruments within this group would be product taxes. These can be
applied not only at the stage of the final consumer but also at the stage of the (EU-based) producer who
uses biodiversity-damaging inputs (for example in the form of raw materials, semi-products or additions).
As a compulsory measure, taxes can potentially create a stronger incentive than voluntary instruments;
however the effectiveness would depend on the tax rate and sensitivity of demand (as measured with price
elasticity). Original rates may be adjusted later if there is a need to improve their effectiveness or to reflect
changes in economic or political objectives.
National governments have the appropriate mechanisms in place allowing imposing taxes on products or
services that are harmful for the environment (“green taxes”) in order to discourage their consumption and
use. No common taxes at the EU level exist, however there is a common EU framework for taxation of
energy products and electricity. Taxation of biodiversity-damaging commodities and products could also
theoretically be integrated at the EU level.
Measuring biodiversity impact “embodied” in commodities and products and devising reliable biodiversity
indicators (either generic or product-specific), which could constitute the basis for designing a biodiversity
tax, may be problematic. For creating appropriate economic incentives for the consumers to choose products
with relatively lower biodiversity impact, taxes should preferably have diversified rates, proportional to the
severity of biodiversity damage.
One example of environmental taxes indirectly related to curbing biodiversity damage are pesticide taxes,
which are advocated by the OECD and the European Commission (Schou and Streibig 2005, in: Arcadis
2013). Taxes on pesticides have been introduced in Denmark, Norway, Sweden and Finland.
Andersen et al. (2000) examined the use of pesticide and fertilizer taxes in Europe and concluded that they
have not been particularly effective – but this may at least partly be due to quite low tax rates. Pesticide use
has been reduced, partly due to the tax but also due to other factors such as the transition to low-dose
agents (i.e. technological development). They also described how predicted rises in the tax triggered panicbuying which actually led to higher pesticide use for a short time. This demonstrates the importance of
setting taxes at the right level in order to send the correct behavioural signals.
Environmental taxes are sometimes believed to create a so-called “double dividend”. According to this
hypothesis, environmental taxes not only lead to environmental quality improvements but also create
economic benefits through reducing other taxes such as income and labour taxes, which are distortive for
28
the economy .

27 Taxes are compulsory and are usually applied at the national/regional/local government level with the revenues fueling the budget of
the institution imposing the tax; taxes can be distinguished from fees and charges, which usually take a form of payments in exchange
for some services (requited fees). For definitions see also http://www2.oecd.org/ecoinst/queries/index.htm .
28The hypothesis in its strong version (creating overall benefits for the economy) has not been fully proven however the weaker version
(that cuts in distortionary taxes thanks to green taxes create savings for the economy) has received wide support based on various
models in the professional literature (see Goulder, L.H., 1994).
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Article 192(2) of the Treaty on the Functioning of the European Union (TFEU) requires environmental
measures of a primarily fiscal nature to be adopted in accordance with a special legislative procedure which
requires the Council to act unanimously, after consulting the European Parliament, ECOSOC and the
Committee of the Regions. Therefore, although theoretically it might be possible to adopt a biodiversity tax at
the EU, it is likely to be very difficult for all 28 Member States reach an agreement on an EU tax on goods
based on their biodiversity footprint.
Summing up, the following advantages and disadvantages of product taxes can be pointed out:
Advantages:
 Economic instruments typically provide a stronger incentive than voluntary instruments.
 Product taxes can be applied at different stages of the production chain.
 Taxes are flexible - their level can be adjusted so as to achieve the desired demand response.
 Green taxes are a relatively well-known instrument within the EU which lowers administrative costs for the
authorities and increases acceptability.
 Product taxes do not discriminate against specific countries or territories.
 Taxes generate revenue which can be used for biodiversity-related projects.
 Biodiversity taxes create a possibility of gaining a “double dividend”.
Disadvantages:
 Development of a method to calculate biodiversity footprint or another biodiversity standard would be
needed.
 Coordination of biodiversity taxes at the EU level would be needed, which would be a long-lasting
process and drive administrative costs up.

1.2

Support for R&D and Innovation

EU funds can serve to finance R&D projects in a broad range of areas that are potentially relevant to the
reduction of negative biodiversity impacts associated with resource consumption in the EU. This includes
imported commodities in their raw form as well as embodied in processed goods. These projects’ potential
contribution to halting biodiversity loss has to do, first and foremost, with the production and dissemination of
better and more accurate scientific information that is a precondition for sound and sustainable decisionmaking. EU support for biodiversity-relevant R&D projects can also be instrumental in bringing together
researchers from different geographic origins and academic disciplines with a view to addressing the often
hugely complex challenges related to, for example, embodied commodity flows and indirect impacts on
biodiversity.
Several examples exist of programmes and projects that can:
1.
2.
3.

Help understand and track or measure impacts
Bring together data, information and human capital to enable more effective action
Help put in place more sustainable, biodiversity-friendly value chains (e.g. through technology)

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 173|222

Under the Commission's research programme Horizon 2020, €4.7 billion has been proposed for the
Challenge "Food security, sustainable agriculture, marine and maritime research, and the bio-economy". Part
of this funding could serve to enhance the sustainability of agricultural commodities’ supply chains.
29

The EUBrazil OpenBio project , which is co-funded by the EU, seeks to foster a joint data and cloud
infrastructure for collaborative research between the EU and Brazil with a view to capitalising on earlier
research investments so as to “drive forward new multi-disciplinary approaches to biodiversity, including
30.
internationally recognised post-graduate qualifications and joint facilities”
Research Programmes of the Consultative Group for International Agricultural Research (CGIAR), which are
also supported by the EU, are another relevant example of how R&D funding can help render commodity
supply chains less harmful to biodiversity. At the time of writing, CGIAR is developing a strategy on agro31
biodiversity research.
The SECUREFISH project, led by Wageningen University in the Netherlands and encompassing academic
institutions from Europe and beyond, aims at improving food security by reducing post-harvest losses in the
fisheries sector. This notably involves the development of low-cost technology to better preserve existing fish
supplies; e.g. by using waste and by-catch to produce value-added products. From the information available
on the project’s website, however, it cannot be ascertained the extent to which creating value added
products from by-catch can generate economic incentives that would run counter one of the project’s main
32
objectives; i.e. to “improve the preservation of existing fish supplies”
The actual effectiveness of R&D projects in terms of reducing biodiversity loss is hard to predict. For those
projects aimed at the production of better data and information regarding biodiversity impacts and associated
pressures, effectiveness is to a large extent determined by the political will and capacity of decision-makers
to act in accordance with research results. As to projects that seek to develop technologies and procedures
to render supply chains more sustainable (including by being as biodiversity-friendly as possible),
effectiveness can be constrained, among other factors, by scarce funding and/or private sector involvement
in the industrial application phase. Indeed, if technologies are developed but by private sector uptake is low,
then effectiveness is likely to be undermined.
A tentative summary of the key advantages and disadvantages of EU support to relevant R&D projects is
presented next.
Advantages:
 If appropriately targeted, R&D projects can help create knowledge ‘spillovers’ (i.e. positive externalities)
that result in a better understanding of the biodiversity implications of consumption and investment
behaviour.
 If focused, support for R&D has the potential to increase the political visibility of biodiversity-related
issues; e.g. with regard to the role of consumers.
 Support for R&D can serve to promote a collaborative approach across regions and disciplines with a
view to halting biodiversity loss, including losses associated with direct or embodied commodity use.
Disadvantages:

29http://www.eubrazilopenbio.eu/, accessed 14.11.2013.
30http://www.isgtw.org/spotlight/brazil-and-eu-team-tackle-biodiversity-loss, accessed 14.11.2013.
31http://www.cgiar.org/calendar-events/cgiar-consortium-approach-to-agro-biodiversity-research-workshop/, accessed 12.11.2013.
32http://www.wageningenur.nl/en/show/SECUREFISH-Improving-food-security-by-reducing-post-harvest-losses-in-the-fisheriessector.htm, accessed 14.11.2013.
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 The effectiveness of R&D support is, in and of itself, likely to be low. It may need to be combined with
either market-based or command-and-control measures.
 Political, knowledge-related and financial constraints may apply to the effective application of research
results having emerged from (EU-funded) R&D initiatives. In particular, as research results seldom
remain uncontested, dealing with the relatively high degree of uncertainty that is associated with scientific
research may be an obstacle to implementation.

1.3

Green Public Procurement

Green Public Procurement (GPP) is defined in the Communication (COM (2008) 400) “Public procurement
for a better environment” as "a process whereby public authorities seek to procure goods, services and
works with a reduced environmental impact throughout their life cycle when compared to goods, services
and works with the same primary function that would otherwise be procured.”
GPP at the EU level is currently a voluntary instrument. GPP is not mandatory, neither for Member States as
being the policy makers, neither for the target group which are the public authorities at all institutional levels.
Member States have a great deal of individual actions. Also Member States and public authorities can
determine the extent to which they implement it, and as such approaches vary a lot in their level of ambition.
Therefore it must be said that the EU's role in this policy area is rather limited.
EU GPP criteria have been developed as part of the voluntary approach to GPP endorsed in the
communication Public procurement for a better environment (COM (2008) 400). This communication
indicated a number of measures to be taken by the European Commission to support the implementation of
GPP by Member States and individual contracting authorities. Various Member States have either
referenced the EU GPP criteria in their national action plans, or adopted criteria which reflect these quite
closely.
Public authorities are major consumers in Europe: they spend approximately 2 trillion euros annually,
equivalent to some 19% of the EU’s gross domestic product. By using their purchasing power to choose
goods and services with lower impacts on the environment, they can make an important contribution to
sustainable consumption and production.
Green purchasing is also about influencing the market. By promoting and using GPP, public authorities can
provide industry with real incentives for developing green technologies and products. In some sectors, public
purchasers command a large share of the market (e.g. public transport and construction, health services and
education) and so their decisions have considerable impact.
33

Since 2008, the Commission has developed GPP criteria for 20 product groups . Relevant product groups
for our study are:
 Food and catering (as this covers beef, soy, fish): As an example for aquaculture and marine products
the GPP product sheet lists as one of the criteria ‘the proportion of aquaculture and marine products
which are caught or produced through sustainable practices and methods as defined in a relevant label
for sustainable fishing and aquaculture.” This can be verified by appropriate labelling: ‘Aquaculture and
marine products carrying a label for sustainable fishing or aquaculture practices will be deemed to
comply. Any other appropriate means of proof which clearly indicates compliance with the sustainable
fishery or aquaculture criteria of a relevant label for sustainable fishing and aquaculture will also be
accepted’. GPP therefore has to rely on other instruments such as labelling or certification schemes.
34

33 http://ec.europa.eu/environment/gpp/what_en.htm
34 http://ec.europa.eu/environment/gpp/pdf/toolkit/food_GPP_product_sheet.pdf
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 Textiles

35

(as this covers cotton). Organic cotton is favoured.

Under the EU Procurement Directives (2004/18/EC and Directive 2004/17/EC) ecolabels (see Annex 1
section 1.1.7) may be used in public procurement, providing a number of conditions are met:
 Procurers are not allowed to demand that a product carries an ecolabel, but may only indicate that the
criteria underpinning a certain ecolabel must be met and that the ecolabel may be used as one form of
proof of compliance.
 Procurers may only use ecolabel criteria that refer to characteristics of the product or service itself or
production processes, not those relating to the general management of the company.
 Procurers may only refer to ecolabels that meet a number of requirements (the Type I or ISO 14024
ecolabels, such as the EU Ecolabel, meet these requirements – see 1.1.7 in Annex 1).
 The requirements for the label are based on scientific evidence.
 The ecolabels are adopted with the participation of all stakeholders, such as government bodies,
consumers, manufacturers, distributors and environmental organisations.
 They are accessible to all interested parties.

Advantages:
 EU and Member States’ public authorities at all institutional levels can apply this instrument following the
existing EU guidance.
 EU can play an exemplary role here. The EC applies an EMAS system, which also requests to consider
environmental issues in its purchasing processes. The Member States can integrate GPP with regard to
imported commodities in the environmental management systems of their public institutions; furthermore
the Commission can develop EU Eco-labels for imported commodities (see below).
 Strong indirect instrument to steer businesses to more environmentally friendly products.
 For some products biodiversity criteria are included in the GPP product criteria (albeit mostly in an indirect
way).
Disadvantages:
 Voluntary character of the instrument.
 Relatively limited role for the EU. Member States have a more prominent role in this policy area.
 Biodiversity criteria not always clear.
 Has to rely on independent labelling or certification systems, and these are not available for all product
groups.

35 http://ec.europa.eu/environment/gpp/pdf/criteria/textiles.pdf
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1.4

Resource efficiency policies including waste minimisation

Rendering the European economy more resource-efficient can help reduce the EU’s need for imported
commodities, either in the form of raw materials or embodied in either producer or final goods. Although they
do not explicitly address any biodiversity-related issues, policies and measures aimed at enhancing resource
efficiency therefore have the potential to indirectly reduce the negative biodiversity impacts linked to
commodities imported by the EU (by reducing, all other things equal, overall demand for resources). These
policies and measures rely on regulatory or semi-regulatory instruments such as targets (either mandatory or
indicative) and design requirements; economic instruments such as taxes, fees and charges, deposit-refund
schemes etc.; and support for R&D and innovation activities (e.g. European Innovation Partnership on Raw
Materials).
The Resource Efficient Europe flagship initiative aims at providing “a long-term framework for action,
supporting policy agendas for environment and climate change, energy, transport, industry, agriculture,
fisheries and regional development”. It also seeks to ensure that “all relevant policy areas factor in resource
36
efficiency in a consistent manner.” In turn, the Roadmap to a resource-efficient Europe acknowledges the
multiple interdependencies between groups of resources (i.e. embodied, indirect flows, etc.) and foresees a
“common, life-cycle assessment based methodological approach enabling Member States and the private
sector to assess, display and benchmark the environmental performance of products, services and
companies” and provide better information on the environmental footprints of products. In April 2013, the
European Commission proposed a harmonised methodology to measure the environmental performance of
products and organisations and put forward recommendations to develop a Single Market for Green
Products in the EU. The first wave of Footprint Pilots started in November 2013. At the time of writing, the
37
second wave had been concluded
As far as agricultural commodities are concerned, the Commission aims to limit waste throughout the food
supply chain (e.g. through the forthcoming Communication on sustainable food) and help develop a
methodology for sustainability criteria for key food commodities by 2014. Member States are expected to
“address food wastage” in their National Waste Prevention Programmes.
Non-energy and non-agricultural raw materials are at the core of the European Raw Materials Initiative
(RMI). Boosting resource efficiency and promoting recycling feature among the RMI’s pillars. In the same
vein, end-of-waste criteria for specific waste streams are being developed under the Waste Framework
Directive and other policies and legal provisions.
A preliminary assessment of the potential of resource efficiency policies and measures to help reduce
negative biodiversity impacts of the EU’s commodity imports is presented next.
Advantages:
 Resource efficiency policies and measures tend to be no-regret options: they can help meet
environmental objectives while enhancing competitiveness in the EU by reducing wastage and resource
intensity of production processes.
 Resource efficiency policies and measures can help promote a holistic approach that considers impacts
throughout products’ life cycle.
Disadvantages:
36Resource efficient Europe flagship initiative: http://ec.europa.eu/resource-efficient-europe/index_en.htm
37 Communication from the Commission to the European Parliament and the Council: Building the Single Market for Green Products Facilitating better information on the environmental performance of products and organisations (April 2013); and Commission
Recommendation on The use of common methods to measure and communicate the life cycle environmental performance of products
and organisations (April 2013).
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 The effectiveness of resource efficiency policies and measures in reducing negative biodiversity impacts
of the EU’s commodity imports is not straightforward to foresee. It depends, among other factors, on the
extent of potential “rebound effects” (i.e. the extent to which additional resource consumption offsets
positive environmental impacts of, say, efficiency-enhancing technological improvements).
 Effectiveness also depends on the actual coverage of these policies and measures. For example, current
mandatory measures largely focus on commodities other than those considered in the present study.
 Whatever the extent of biodiversity-related impacts, time lags are to be expected with regard to the
application of these policies and measures, as they require thorough research, careful design and broad
stakeholder involvement (and uptake).

1.5

No Net Loss and biodiversity offsets

No Net Loss (NNL) means that any project developments and plans and programmes are conducted in
such a way that they are (at least) biodiversity-neutral through avoidance and mitigation, and if necessary
38
compensation, of impacts . NNL is an inherent part of the Mitigation Hierarchy approach, advocated by the
Business and Biodiversity Offsets Programme (BBOP) 39. The mitigation hierarchy is a generally accepted
and applied concept in environmental impact assessment. It is illustrated in the figure below. This simple
graphic depicts the steps of the mitigation hierarchy: avoid, mitigate, restore or rehabilitate, and offset. This
approach enables an industrial or infrastructure project to work towards “no net loss” of biodiversity, and
ideally, a net gain. The application of the mitigation hierarchy, and how far each step should be pursued
before turning to the next, is one of the key issues for consideration in biodiversity offset design.
Conformance to the mitigation hierarchy is the first of the ten best practice principles established by BBOP,
40 .
and a fundamental part of the Standard on Biodiversity Offsets, developed by BBOP .

38 http://www.platformbee.nl
39
BBOP is an international collaboration between companies, financial institutions, government agencies and civil society organizations.
The members are developing best practice in following the mitigation hierarchy (avoid, minimize, restore, offset) to achieve no net loss
or a net gain of biodiversity. The secretariat is hosted by Forest Trends.
40 http://www.forest-trends.org/documents/files/doc_3078.pdf
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The mitigation hierarchy is defined as:
 Avoidance: measures taken to avoid creating impacts from the outset, such as careful spatial or temporal
placement of elements of infrastructure, in order to completely avoid impacts on certain components of
biodiversity.
 Mitigation: measures taken to reduce the duration, intensity and / or extent of impacts (including direct,
indirect and cumulative impacts, as appropriate) that cannot be completely avoided, as far as is
practically feasible.
 Rehabilitation/restoration: measures taken to rehabilitate degraded ecosystems or restore cleared
ecosystems following exposure to impacts that cannot be completely avoided and/ or minimised.
 Biodiversity offsets: measurable conservation outcomes resulting from actions designed to compensate
for significant residual adverse biodiversity impacts arising from project development after appropriate
prevention and mitigation measures have been taken. The goal of biodiversity offsets is to achieve no net
loss and preferably a net gain of biodiversity on the ground with respect to species composition, habitat
structure, ecosystem function and people’s use and cultural values associated with biodiversity (Business
& Biodiversity Offsets Programme – BBOP)
This concept is fully supported by the EC, which has started preparatory work for developing a regulatory
framework on ‘No Net Loss’. Target 2 of the Biodiversity Strategy requires that by 2020, ecosystems and
their services are maintained and enhanced by establishing green infrastructure and restoring at least 15%
of degraded ecosystems. The Commission has announced a 'no net loss' initiative by 2015 as part of a list of
actions to reach this target. The European Parliament also adopted a resolution on 20 April 2012, urging the
Commission to develop an effective regulatory framework based on the ‘No Net Loss’ initiative, taking into
account the past experience of the Member States while also utilising the standards applied by the Business
and Biodiversity Offsets Programme. The resolution also refers to the importance of applying such an
approach to all EU habitats and species not covered by EU legislation.
The Commission is currently investigating how the No Net Loss concept could be translated in operational
principles. Many issues need to resolved. One of the main discussion points – with high relevance for the
study – is the scope of application, i.e. either limiting NNL application to activities within EU, or including the
41
supply chain . However we strongly recommend to include the supply chain. This would be a strong trigger
for businesses to take into account their biodiversity footprint outside the EU too, which would be in line with
IFC Performance Standard 6 (see 1.1.8).
Advantages:
 In principle NNL offers a suitable approach to apply the mitigation hierarchy throughout a supply chain.
 Relevant conceptual and preparatory work is already ongoing at EU level.
 Some businesses are already familiar with it, although mainly at site level (e.g. mining industry).
Disadvantages:
 Although NNL as a principle seems to be accepted by EU Member States and stakeholder groups, there
is very little chance that the scope of EU-wide policy initiative will include the whole product value chain.
 Biodiversity and ecosystem services (BES) metrics to ‘quantify’ loss and gains’ might be complex

41 http://ec.europa.eu/environment/nature/biodiversity/nnl/pdf/NNL_Operational_Principles.pdf
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1.6

Non-financial reporting

There is a growing tendency to request corporate reporting on non-financial issues such as sustainability or
environmental and social performance. The EU 2020 Biodiversity Strategy is underpinned by the recognition
that, in addition to its intrinsic value, biodiversity and the services it provides have significant economic value
that is seldom captured in markets. Because it escapes pricing and is not reflected in society’s accounts,
biodiversity often falls victim to competing claims on nature and its use. The international project on The
Economics of Ecosystems and Biodiversity (TEEB), co-sponsored by the Commission, recommends that the
economic value of biodiversity be factored into decision making and reflected in accounting and reporting
systems. In Nagoya (CBD Conference of the Parties, 2010) this recommendation was incorporated into a
global target and forms one of several key actions of the current EU strategy. The EU Roadmap to a
Resource Efficient Europe states that by 2020 natural capital and ecosystem services should be properly
valued and accounted for by public authorities and businesses.
The plenary of the European Parliament adopted on 15 April 2014 the directive on disclosure of non-financial
and diversity information by certain large companies and groups. The Directive will enter into force once
adopted by the Council and published in the EU Official Journal. Companies concerned will need to disclose
information on policies, risks and outcomes as regards environmental matters, social and employee-related
aspects, respect for human rights, anti-corruption and bribery issues, and diversity in their board of directors.
The new rules will only apply to some large companies with more than 500 employees. In particular, large
public-interest entities with more than 500 employees will be required to disclose certain non-financial
information in their management report. This includes listed companies as well as some unlisted companies,
such as banks, insurance companies, and other companies that are so designated by Member States
because of their activities, size or number of employees. The scope includes approx. 6 000 large companies
and groups across the EU. The Directive leaves significant flexibility for companies to disclose relevant
information in the way that they consider most useful, or in a separate report. Companies may use
international, European or national guidelines which they consider appropriate (for instance, the UN Global
Compact, ISO 26000, or the German Sustainability Code). The Directive provides for further work by the
Commission to develop guidelines in order to facilitate the disclosure of non-financial information by
companies, taking into account current best practice, international developments and related EU initiatives.
Sustainability reporting is often based on guidelines by the Global Reporting Initiative (GRI), a leading
organisation in the sustainability field. GRI promotes the use of sustainability reporting as a way for
42
organisations to become more sustainable and contribute to sustainable development . The GRI’s vision is for
reporting on economic, environmental, and social performance by all organizations to be as routine and comparable as
financial reporting. The GRI accomplishes this vision by developing, continuously improving and building capacity around
the use of a Sustainability Reporting Framework, the core of which are the Sustainability Reporting Guidelines (the
‘Guidelines’). This reporting guidance - in the form of principles and standard disclosures - is provided as a free public
43

good. With regard to biodiversity a Biodiversity Resource Document was developed , “Biodiversity - A GRI Reporting
Resource”. This document aims to:

 assist reporting organizations in understanding the issue of biodiversity and its relationship to their
activities and operations;
 offer insights on specific issues and challenges related to biodiversity reporting;
 discuss how the Global Reporting Initiative (GRI) Sustainability Reporting Guidelines can be used to
report on biodiversity; and
 provide information resources and references to help organizations with their biodiversity reporting.

42 https://www.globalreporting.org/Information/about-gri/Pages/default.aspx
43 https://www.globalreporting.org/resourcelibrary/Biodiversity-A-GRI-Resource-Document.pdf
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GRI core (EN11 – EN12) and additional (EN13 – EN15) performance indicators on biodiversity are the
following:
 EN11: Location and size of land owned, leased, managed in, or adjacent to, protected areas and areas of
high biodiversity value outside protected areas.
 EN12: Description of significant impacts of activities, products, and services on biodiversity in protected
areas and areas of high biodiversity value outside protected areas.
 EN13 : habitats protected or restored
 EN14: Strategies, current actions, and future plans for managing impacts on biodiversity
 EN15: Number of IUCN Red List species and national conservation list species with habitats in areas
affected by operations, by level of extinction risk
An example of non-financial reporting including biodiversity related issues (e.g. land use) is the PUMA
44
Environmental Profit and Loss Report . Although finding the right information on real environmental impacts
along all phases of the value chain remains a challenge, this example clearly demonstrates that companies
are able to get an insight in biodiversity impacts throughout a product value chain and can take strategic
decisions to reduce these impacts (e.g. no leather for sport shoes anymore).
Advantages:
 In principle non-financial reporting offers a suitable framework to inform stakeholders (e.g. shareholders,
consumers) on the company biodiversity footprint throughout their products’ value chains (including
overseas impacts).
 EU is pushing to make non-financial reporting obligatory although most probably companies will have
large freedom in the scope of this non-financial reporting.
 Practical examples with application to biodiversity-related issues already exist.
 EU can promote good practices by means of the Business & Biodiversity Platform.
Disadvantages:
 Environmental and biodiversity impacts occurring upward in the supply chain are not always easy to
unravel, due to complexity of supply chains and of biodiversity foot-printing methods.
 Many businesses reluctant to be transparent in their non-financial performance.
 At this moment voluntary, hence of uncertain effectiveness.

1.7

Certification and labelling

Environmental certification is a form of environmental regulation where a company can voluntarily choose
to comply with predefined processes or objectives set forth by the certification service45. Most certification
services have a logo (commonly known as an ‘ecolabel’ in the environmental context) which can be applied
to products certified under their standards. This is seen as a form of ‘corporate social responsibility’ (see
below) allowing companies to address their moral obligation to minimise the harmful impacts on the
environment by voluntarily following a set of externally set and measured objectives. Environmental
certification programs are useful for identifying environmentally preferred goods and services. They are
typically run by third party organizations that establish environmental standards for goods and services and
44 http://about.puma.com/wp-content/themes/aboutPUMA_theme/financial-report/pdf/EPL080212final.pdf
45 Nebel. G, Quevedo. L, Jacobsen. J, Helles. F (2005) Development and economic significance of forest certification: the case of FSC
in Bolivia, Forest Policy and Economics, 7, 175– 186
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then certify supplier offerings against them. Certification programs usually maintain a catalogue of goods and
services that are certified to their standards.
With regard to environmental labelling the International Organization for Standardization (ISO) has
classified the existing environmental labels into three types and has specified the preferential principles and
46
procedures for each of them . We will mainly focus on Type I labels (see Box 2 for Type II and III labels).
Type I – Ecolabels (ISO 14024:1999)
Only independent and reliable labels that consider the life-cycle impact of products and services are called
“ecolabels”, even if this term is commonly used in a broad and not always correct way. This group is the
most useful from the point of view of consumers and procurement practitioners in a business environment.
Ecolabels are based on ambitious criteria of environmental quality. The criteria are usually developed
through the involvement of a large number of stakeholders and awarded after an independent process of
verification. Ecolabels take into account all adverse environmental impacts of a product throughout its life
cycle, for example energy and water consumption, emissions, disposal, etc.
Box 1: EU Ecolabel
The EU Ecolabel (green flower symbol) is well-known. EU Ecolabels can in principle be assigned to all
products and services. The objectives are to reduce the negative impact of consumption and production on
the environment, health, climate and natural resources. Ecolabels are a voluntary scheme to encourage
businesses to market products and services that are more environmentally friendly. Products and services
awarded with an EU Ecolabel carry a logo, allowing consumers - including public and private purchasers - to
identify them easily. The voluntary nature of the scheme means that it does not create barriers to trade. On
the contrary - many producers find that it gives them a competitive advantage. Ecolabel criteria are not
based on one single factor, but on studies which analyse the impact of the product or service on the
environment throughout its life-cycle, starting from raw material extraction in the pre-production stage,
47
through to production, distribution and disposal’. In article 6 of the general requirements for EU Ecolabel
48
criteria, the protection of biodiversity is included . The specific criteria for the EU Ecolabel are set for each
product group separately. For several product groups criteria were set to protect biodiversity. These criteria
49
are based on market studies, life cycle considerations, environmental studies, and improvement analysis .

Box 2: Type II and III labels
Type II – Self-declared environmental claims (ISO 14021:1999)
The labels belonging to this group do not share some of the usual characteristics of environmental labels,
the main difference being that they are not awarded by an independent authority. These labels are
developed internally by companies, and they can take the form of a declaration, a logo, a commercial, etc.
referring to one of the company products.
For what reason do companies develop their own environmental label or claim? Consumers and
procurement practitioners are increasingly attentive to the environmental impact of what they purchase. For

46 Information source is the UNOPS document from 2009 ‘A guide to environmental labels for procurement practitioners of the United
Nations system’
47 From http://ec.europa.eu/environment/ecolabel/about_ecolabel/what_is_ecolabel
48 See REGULATION (EC) No 66/2010 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 25 November 2009 on the EU
Ecolabel
49 See http://www.ecolabel.be
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this reason, providing information on the environmental performance of products and services is becoming a
commercially interesting option for many firms. When a company voluntarily makes a self-declaration that:
- refers to an environmental aspect of a product, to a component of the product or to its packaging;
- is made on the product, on product packaging, in product literature or in advertisement
this is called an environmental claim or green claim. This kind of producer declaration can provide useful
information for procurers, but not always are green claims as accurate and true as they should be. If the
information conveyed in claims is vague, misleading or inaccurate, the consequence can be loss of trust in
claims and labels in general.
Type III – Environmental impact labels (ISO 14025:2006)
Type III labels consist in qualified product information based on life cycle impacts. Environmental parameters
are fixed by a qualified third party, then companies compile environmental information into the reporting
format and these data are independently verified. The environmental impacts are expressed in a way that
makes it very easy to compare different products and sets of parameters, for example for public procurement
purposes.
Type III labels do not assess or weigh the environmental performance of the products they describe. This
type of environmental labels only shows the objective data, and their evaluation is left to the buyer. Type III
labels require exhaustive life-cycle data sheets called “environmental product declarations” (EPD). An
Environmental Product Declaration, EPD®, is a verified document that reports environmental data of
products based on life cycle assessment (LCA) and other relevant information and in accordance with the
international standard ISO 14025 (Type III Environmental Declarations). EPDs are considered to be a useful
tool in green purchasing and procurement within both the public and business sector. EPDs used for that
purpose may include all sorts of information, e.g. content of hazardous substances, information about
disassembly, recovery and recycling of used products and waste.
A special group of labels are those addressing a single issue instead of considering the whole life cycle.
Single issue labels focus specifically on one negative environmental impact, therefore cannot be
considered ecolabels. A single issue label can be based on a pass/fail criterion, for example setting a
maximum level of energy consumption for electric appliances (like the Energy Star label) or guaranteeing a
responsible management of forests (like the Forest Stewardship Council). Other single issue labels assess
the performance of the product on a scale, for example grading its energy or water efficiency (the EU Energy
Label50 distinguishes performance on the following scale: A***, A**, A*, A, B, C, D). Even if the overall
environmental relevance of eco-labels is more significant as they consider the whole life cycle of products,
reliable third-party single issue labels can be useful to target specific problems.
For the present study, ‘biodiversity labels’ are the relevant single issue labels. Examples are FSC timber,
51
52
53
MSC fish, ASC aquaculture products, The Rainforest Alliance bananas, etc. The FSC trademark offers
a guarantee, through accredited certification bodies, that products come from responsible sources that
54 .
support the conservation of forests and wildlife. A related system/label is PEFC . PEFC promotes
sustainable forest management – environmentally, socially beneficial and economically viable management
of forests for present and future generations – through independent third party forest certification.

50

http://www.newenergylabel.com/index.php/uk/home/
51 http://www.msc.org/?set_language=en
52 http://www.asc-aqua.org/
53 http://www.rainforest-alliance.org/about/marks
54 (PEFC) Programme for the Endorsement of Forest Certification
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With regard to the selected commodities the following certification schemes/ single issue labels are in place
(non-exhaustive list):
 MSC and ASC
 Natural Grasslands Beef Certification (see Box 3)
 Round Table on Responsible Soy
The Round Table on Responsible Soy Association (RTRS) is a multi-stakeholder initiative which aims to
facilitate a global dialogue on soy production that is economically viable, socially equitable and
environmentally sound. It provides stakeholders and interested parties – producers, social organizations and
business and industry - with the opportunity to jointly develop global solutions leading to responsible soy
production. As a result of consensus between producers, industry, trade & finance and civil society actors
involved in the soy value chain, the RTRS Standard for Responsible Soy Production Version 2.0 was
developed. The RTRS Standard for Responsible Soy Production includes requirements to halt conversion of
areas with high conservation value, to promote best management practices, to ensure fair working
conditions, and to respect land tenure claims. A certification scheme for production and one for Chain of
Custody have been implemented. Early June 2011 the first farm was certified RTRS and the Certificate
Trading Platform already facilitated several transactions between certified producers and market
55
stakeholders . Similar systems have been developed for palm oil (see Box 4).
 Better Cotton Initiative (BCI)
An initiative that focuses on making sustainable cotton production the mainstream standard, is the Better
Cotton Initiative (BCI). This initiative has been formed to make global cotton production better for the people
who produce it, better for the environment it grows in, and better for the sector’s future. International brands
56
and retailers – such as IKEA , H&M, M&S, Adidas, and Levi Strauss & Co amongst others - have joined the
57
BCI.
 Fairtrade Gold certification

58

Fairtrade Gold and precious metals is a ground breaking initiative that offers a real lifeline to poor and
exploited small-scale miners around the world. It links consumers of jewellery with the source of their
purchase. It is this link through Fairtrade standards and certification that makes Fairtrade Gold the best gold
in the world. Fairtrade certified gold is the world's first independent ethical certification system for gold.
Box 3: Natural Grasslands Beef Certification
Argentinian beef is exported to hundreds of countries, recognised globally for its superior quality, and is an
important part of the Argentinian economy and culture. While around 20-40% of livestock comes from feed
lots, the remainder are from grasslands which have suffered from overgrazing and run the risk of further
degradation due to expanding agricultural crops. A major site of beef cultivation and production, the
Argentine Pampas grasslands are a portion of the South American Pampas grasslands which extend
through Brazil, Uruguay and Paraguay, and are one of the richest areas of grassland biodiversity in the
world. This landscape is known for its plant species diversity and grassland-dependent birds. It is home of
over 100 species of mammals and 500 bird species, highlighting the importance of protection from
degradation (World Bank, 2011).

55 http://www.responsiblesoy.org/index.php?lang=en
56
http://www.csrwire.com/press_releases/35346-Making-Sustainability-Affordable-for-All-IKEA-Creates-a-Demand-for-Better-CottonLasting-Change
57 http://www.idhsustainabletrade.com/bcftp
58 http://fairgold.org/
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In 2011 the Argentina Grasslands Project, with a USD$900,000 donation from the Global Environmental
Facility and support from the Southern Cone Grasslands Alliance, was implemented with the goal to
conserve grassland biodiversity through sustainable management by combining conservation with beef
production. This new model for grassland conservation and cattle-ranching involved the identification of
sustainable, pro-conservation farming practices through the certification of ‘Natural Grassland Beef’. It was
implemented as a pilot in four livestock ranches where the livestock breeds and feeds freely in the
grasslands, increasing the quality and nutritional value of the beef without harming vulnerable ecosystems.
This pastoral-based system also avoids the risks of human consumption of livestock antibiotics, hormones,
and bacteria often found in feed lots (World Bank, 2011).
An important landmark for this initiative is the fact that ‘Natural Grassland Beef’ is now on sale in the
59
Argentinean market . It is expected that other countries such as Uruguay, Brazil and Paraguay, where pilot
projects are also in place, will start to sell the produce in their local markets. The model is also being
exported to the USA where the National Audubon Society is partnering with ranchers who own the remaining
natural grasslands to develop market-based management that benefits prairie birds and ecosystems. In
collaboration, the Birdlife Flyways Programme is set to demonstrate and communicate these grassland
management and conservation techniques more widely throughout the Americas. Eventually, it will trial birdfriendly adaptive grassland management plans at existing Important Bird Areas (IBAs) used by flagship
species in four countries, in the hope of securing long-term support for grassland conservation and
60
generating new funding opportunities throughout the hemisphere (Fowlie, 2013) .

Box 4: Sustainable Palm Oil Platform and Roundtable on Sustainable Palm Oil
To define, implement and control sustainable palm oil production, a number of initiatives are in place.
1°/ Certification schemes (see the Sustainable Palm Oil Platform61). Certification schemes tend to be either
commodity specific or flexible enough to cater to a broad range of physical properties and supply chain
structures. Palm oil is an incredibly complex commodity whose derivatives are found in varying quantities in
a vast number of products. This presents a number of challenges for certification schemes in terms of
traceability, labelling, and ensuring that all derivatives can be sourced sustainably. There are a number of
voluntary and mandatory standards that apply to palm oil. Certification schemes vary in their aims, scope,
and methodologies, and each scheme has strengths and weaknesses. However, according to the
Sustainable Palm Oil Platform, by addressing these strengths and weaknesses, schemes can evolve to push
for improved practices and make sustainable production of agricultural commodities the norm. An example is
GreenPalm (see below).
2°/ The Roundtable on Sustainable Palm Oil (RSPO) was established in 2003. As the world’s leading
initiative on sustainable palm oil, it is working on many fronts and in many countries. Members of the RSPO
and participants in its activities come from a variety of backgrounds. They include oil palm growers,
manufacturers and retailers of palm oil products (e.g. Unilever), environmental and social NGO’s (e.g. WWF,
Oxfam). The principal objective of RSPO is “to promote the growth and use of sustainable palm oil through
cooperation within the supply chain and open dialogue between its stakeholders”. GreenPalm exclusively
operates the Book & Claim supply chain option for the RSPO. GreenPalm is a certificate trading program
which is designed to tackle the environmental and social problems created by the production of palm oil. The
GreenPalm option allows RSPO certified growers to convert their certified oil into certificates, one tonne of
certified crude palm oil or palm kernel oil converts to one certificate. Offers for these certificates are then
59 http://www.worldbank.org/en/news/feature/2011/08/30/primera-carne-pastizal
60 Fowlie, M. (2013). From Prairies to Pampas. Birdfair- Official Programme 2013. Pp. 25-29.
61 http://www.sustainablepalmoil.org/standards-certfication/certification-schemes/certification-schemes-compare-and-contrast/
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placed on the GreenPalm Market. Product manufacturers who use palm, palm kernel oil or any palm based
derivative and fraction in their products then place offers for these certificates, offsetting their physical oil with
the equivalent amount of certificates. Companies can then claim that they support the production of RSPO
certified sustainable palm oil. The full value of each certificate is sent back to the RSPO producer who can
then reinvest this premium to help tackle the environmental and social issue created by the production of
palm oil.

The number of labelling schemes has been growing exponentially in recent years. Considering the number
of labels available on the market, consumers and businesses often feel disoriented. At the moment, there is
no worldwide accepted system to assess the quality of ecolabels, nor an official recognition of them: making
a green choice - something that labels should facilitate – sometimes becomes difficult.
According to a recent Eurobarometer, 48 % of European consumers are confused by the stream of
environmental information they receive. This affects their readiness to make green purchases. The EU
Single Market for Green Products initiative 62 proposes a set of actions to overcome these problems:
 it establishes two methods to measure environmental performance throughout the lifecycle, the Product
Environmental Footprint (PEF) and the Organisation Environmental Footprint (OEF); the Product
Environmental Footprint (PEF) is a multi-criteria measure of the environmental performance of a good or
service throughout its life cycle; PEF information is produced for the overarching purpose of seeking to
reduce the environmental impacts of goods and services taking into account supply chain activities (from
extraction of raw materials, through production and use, to final waste management); the OEF method
applies to organisational activities as a whole – in other words, to all activities associated with the goods
and/or services the organisation provides from a supply chain perspective (from extraction of raw
materials, through use, to final waste management options). Organisation and Product Environmental
Footprinting can therefore be viewed as complementary activities, each undertaken in support of specific
applications.
 it recommends the use of these methods to Member States, companies, private organisations and the
financial community through a Commission Recommendation;
 it announces a three-year testing period to develop product- and sector-specific rules through a multistakeholder process;
 it provides principles for communicating environmental performance, such as transparency, reliability,
completeness, comparability and clarity;
 it supports international efforts towards more coordination in methodological development and data
availability.
In this way the methodologies that underline the labels/certifications will be harmonised to some extent, so
they become more reliable and comparable and unified.

Advantages:

62

http://ec.europa.eu/environment/eussd/smgp/index.htm
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 The voluntary nature of these schemes means that they do not create barriers to trade. Where markets
for environmentally friendly products are getting attractive the ‘first-mover advantage’ principle will play its
role (competitive advantage). Once these markets have become mainstream business, these certification
and labelling schemes will become de facto ‘binding’ for those companies that are lagging behind if they
don’t want to be outcompeted. However this cannot be considered as a trade barrier.
 Instrument is already applied at a large scale (wide scope and growing volumes of traded commodities)
and in this way has a growing influence on the biodiversity footprint of international trade of commodities
to the EU.
 Covers all stages in the supply chain.
 Type I and III labels are strong indirect instruments to steer businesses to more biodiversity friendly
production and harvesting methods (through changes in their supply chain management); additional
efforts by the EU in the framework of the EU Single Market for Green Products initiative (PEF and
OEF) which contribute to further harmonisation of labelling, increase the potential of these instruments. .
 Many businesses are already familiar with relevant schemes.
 Type I and III environmental labels with appropriate governance structures in place are reliable for the
consumer; additional efforts by the EU in the framework of the EU Single Market for Green Products
initiative (PEF and OEF) will contribute to enhancing reliability and traceability
Disadvantages:
 Voluntary character of the instrument. If not mandatory there will always be businesses with highly
negative impact on biodiversity where these types of voluntary instruments don’t reach this target group.
 Biodiversity criteria not always clear.
 Has to rely on independent labelling or certification systems, and these are not available for all product
groups.
 The reliability and the level of demand (specifications) vary greatly from one label to another (Type II
raising most doubts).
 Certification programmes are costly and getting certified is time consuming.
 If the customer base of the company is not prepared to pay extra for environmentally friendly product
there can be no incentive for a company to implement environmental certification.
 The EU Ecolabel is not applicable to e.g. the food/drink sector and pharmaceutical products.
 The multitude of labels (not all equally reliable) is confusing for consumers, and all labels may not be
easy to understand. Information on environmental impacts not always accessible to consumers and
enterprises.
 Labels shift responsibility from public authorities and producers to consumers, in particular if transparency
of information is very low – as is the case today. Only if consumers are provided with clear information on
environmental (and biodiversity) impacts of products allowing them to compare products on an equal
basis then they can take their full responsibility. This doesn’t mean consumers today don’t bear any
responsibility at all, as there is already useful information regarding some products, at least to a certain
extent.
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1.8

Corporate Social Responsibility measures including responsible
financing

The European Commission defines Corporate Social Responsibility (CSR) as “a concept whereby
companies integrate social and environmental concerns in their business operations and in their interaction
with their stakeholders on a voluntary basis”, or as stated in the ‘Renewed EU Strategy 2011 – 2014 for
63
Corporate Social Responsibility’ , ‘the responsibility of enterprises for their impacts on society’.
Corporate social responsibility concerns actions by companies over and above their legal obligations
64
towards society and the environment . CSR is a kind of umbrella instrument which businesses can make
more tangible by applying other instruments such as non-financial reporting, application of product/process
certification schemes; No Net Loss, etc. (see other sections).
For companies seeking a formal approach to CSR, especially large companies, authoritative guidance is
provided by internationally recognized principles and guidelines, in particular the recently updated OECD
Guidelines for Multinational Enterprises, the ten principles of the United Nations Global Compact, the ISO
26000 Guidance Standard on Social Responsibility, the ILO Tri-partite Declaration of Principles Concerning
Multinational Enterprises and Social Policy, and the United Nations Guiding Principles on Business and
Human Rights. According to these principles and guidelines, CSR at least covers human rights, labour and
employment practices (such as training, diversity, gender equality and employee health and well-being),
environmental issues (such as biodiversity, climate change, resource efficiency, life-cycle assessment and
pollution prevention), and combating bribery and corruption. Community involvement and development, the
integration of disabled persons, and consumer interests, including privacy, are also part of the CSR agenda.
The promotion of social and environmental responsibility throughout the supply-chain, and the disclosure of
65
non-financial information, is recognised as important cross-cutting issues .
Also the finance sector has an important role to play here. Since virtually every economic activity can have
an impact on natural capital either directly or indirectly, through a supply chain, financial institutions have
considerable indirect ecological footprints through their customers and directly through their purchasing
decisions. The links between financial services, risk and BES (and also climate change) have, until recently,
not received much attention. Resource scarcity, loss of biodiversity and degradation of ecosystem services
such as freshwater availability have, however, started to present financially material risks and opportunities
for bankers, investors and insurers. This is particularly the case with financial institutions that have a large
exposure or client base in industries directly dependent on BES, such as fisheries, agriculture and tourism,
and industries with major BES footprints, such as the extractive sectors.
Socially responsible investing (or investment) (SRI) is an important tool for achieving corporate social
responsibility. It combines traditional financial values with social, ethical and environmental criteria by
incorporating the latter in a structural, voluntary and transparent way into investment management (saving
and investing) and the exercising of rights associated with investment. Stakeholder consultation is also part
of the process.
Some examples of initiatives taken by the financial sector:

63 COM (2011) 681
64 http://ec.europa.eu/enterprise/policies/sustainable-business/files/csr/new-csr/act_en.pdf
65 http://ec.europa.eu/enterprise/policies/sustainable-business/files/csr/new-csr/act_en.pdf
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The International Finance Corporation’s (IFC) Policy and Performance Standards on Environmental and
Social Sustainability describes IFC’s commitments, roles, and responsibilities related to environmental and
social sustainability and providing guidance on how to identify risks and impacts. They are designed to help
avoid, mitigate, and manage risks and impacts. In particular Performance Standard 6 (IFC6) is important
here.

IFC 6 requires that projects should seek to avoid impacts on biodiversity and ecosystem services – also
throughout their supply chains! – but when avoidance of impacts is not possible, measures to minimize
impacts and restore biodiversity and ecosystem services should be implemented. For the protection and
conservation of biodiversity, the mitigation hierarchy includes biodiversity offsets, which may be
considered only after appropriate avoidance, minimization, and restoration measures have been applied (see
1.1.5 in Annex 1).
With regard to supply chain management IFC 6 states:
“Where a client is purchasing primary production (especially but not exclusively food and fibre commodities)
that is known to be produced in regions where there is a risk of significant conversion of natural and/or
critical habitats, systems and verification practices will be adopted as part of the client’s ESMS66 to evaluate
its primary suppliers.
The systems and verification practices will:
(i) identify where the supply is coming from and the habitat type of this area;
(ii) provide for an ongoing review of the client’s primary supply chains;
(iii) limit procurement to those suppliers that can demonstrate that they are not contributing to significant
conversion of natural and/or critical habitats (this may be demonstrated by delivery of certified product,
or progress towards verification or certification under a credible scheme in certain commodities and/or
locations); and
(iv) where possible, require actions to shift the client’s primary supply chain over time to suppliers that
can demonstrate that they are not significantly adversely impacting these areas.
The ability of the client to fully address these risks will depend upon the client’s level of management
control or influence over its primary suppliers.”
And on Sustainable Management of Living Natural Resources IFC6 states that:
“Clients who are engaged in the primary production of living natural resources, including natural and
plantation forestry, agriculture, animal husbandry, aquaculture, and fisheries, will be subject to the
following requirements, in addition to the rest of this Performance Standard:

66

•

locate land-based agribusiness and forestry projects on unforested land or land already converted.

•

manage living natural resources in a sustainable manner, through the application of industryspecific good management practices and available technologies.

•

If available, implement sustainable management practices in compliance with relevant and credible
standards as demonstrated by independent verification or certification.”

Environmental and Social Management System
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The Equator Principles are a voluntary set of environmental and social benchmarks for managing
67
environmental and social risks in developing project finance globally . Financial Institutions who subscribed
the Equator Principles commit to not providing loans to projects where the borrower does not comply with
their respective social and environmental policies and procedures. Equator Principles apply to all project
financings including expansion or upgrade of an existing facility where changes in scale or scope may create
significant environmental and/or social impacts, or significantly change the nature or degree of an existing
impact. Together, the Equator Banks are responsible for arranging over 75% of worldwide project loans by
volume

68

The Natural Capital Declaration (NCD) is a global finance-led initiative to integrate natural capital
considerations into financial products and services, and to work towards their inclusion in financial
accounting, disclosure and reporting. The Natural Capital Declaration (NCD) is a commitment by CEOs from
the finance sector to work towards integrating natural capital criteria into their products and services. The
Natural Capital Declaration calls upon governments to develop clear, credible, and long-term policy
frameworks that support and incentivise organisations – including financial institutions – to value and report
on their use of natural capital and thereby work towards internalising environmental costs.
Advantages:
 The voluntary nature of the scheme means that it does not create barriers to trade
 CSR includes biodiversity protection
 Instrument already applied at a large scale
 Businesses familiar with this type of instrument
 Instrument has proved to be effective, if appropriately applied
 Huge potential to really make a difference if CSR is combined with other instruments such as nonfinancial reporting, environmental profit and loss accounting, certification schemes and labelling
 EU can promote inclusion of biodiversity in CSR by means of the Business & Biodiversity Platform. In an
indirect way the EU can make non-financial reporting and No Net Loss obligatory (see below).
Disadvantages:
 Voluntary nature
 Internal adherence to CSR (e.g. by means of a ‘declaration’) might be ineffective if this concept is not
implemented or only partially implemented
 CSR is a broad concept and lacks clear instructions on how to deal with biodiversity
 Many key banks showed a near total lack of information in the public domain

67 www.equator-principles.com
68 www.naturalcapitaldeclaration.org; Officially launched at ‘Rio+20’, More than 40 CEOs of banks, investors and insurers worldwide
have signed the Declaration

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 190|222

 Even where the banks did have policies in place, little information is typically available about their
systems or practices for implementation
 In a world that has shifted from a “trust me” to a “show me” planet, and in which the Banks are amongst
the least trusted of institutions, this lack of transparency regarding implementation leaves them open to
charges of “greenwash” through adopting environmental rhetoric with little commitment to changing their
performance
 Lack of a reporting framework that demonstrates that they are actually implementing their policies in ways
that make a meaningful difference to people and the planet
 One option is to report on their implementation by publishing annual sustainability reports in accordance
with the Global Reporting Initiative, with particular reference to the financial services sector supplement.
But this is not happening yet.
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2

Policy area of Trade/Commerce

2.1

Differentiation of import tariffs

Import duties are taxes placed on goods crossing political borders (or customs unions). Since the completion
of the internal market in the EU, goods can circulate freely between Member States. The 'Common Customs
Tariff' (CCT) applies to the import of goods across the external borders of the EU. The tariff (the rate of duty)
is common to all EU members, but the rates differ from one kind of import to another depending on what they
are and where they come from (see the section on country of origin rules). The rates depend on the
economic sensitivity of products. Through the tariff, the EU applies the principle that domestic producers
should be able to compete fairly and equally on the internal market with manufacturers exporting from other
69
countries .
Environmental duty (referred to also as a border adjustment) is a long-debated concept of a corrective
measure placed on commodities or products imported from countries deemed to have inadequate
environmental standards. Import duties can be used to achieve a level playing field for the domestic firms
when they have to comply with more stringent environmental regulations than businesses abroad (especially
in developing countries). In this way, import duties might counteract so-called eco-dumping (unfair
competition due to low costs of compliance with environmental policies) and provide protection to the
domestic industry. It has been empirically proven, however, that such measures would provide only a minor
margin of protection because the costs of complying with the environmental standards represent only a small
fraction of the total costs (see e.g. Mani, 1995).
It can be noted that import duties may be imposed for other reasons than just protection of the domestic
industry against foreign competition although such protection seems to be the most common reason for their
application. Import duties generate revenues for the government (or in case of the CCT, for the EU budget).
Environmental tariffs have not been implemented so far, in part because they are not explicitly sanctioned by
multilateral trade regimes such as the World Trade Organization (WTO).
Under WTO rules, advantages granted to a product originating in another Member must be granted to the
like-products of all other Members. An important issue is whether products may be treated differently
because of the way in which they have been produced even if the production method used does not leave a
trace in the final product. In other words, is gold produced in a sustainable manner compared to gold
produced with more significant biodiversity impacts a similar product? Although a number of ‘orientative’
criteria have been developed to define like-products, WTO Jurisprudence has never clearly stated that
identical products but with different processes or production can be considered as different products.
Four criteria are currently in use to define likeliness70:


the properties, nature and quality of the products;



the end-uses of the products;



consumers’ tastes and habits - more comprehensively termed consumers’ perceptions and behaviour in respect of the products;



the tariff classification of the products

69 http://ec.europa.eu/taxation_customs/customs/customs_duties/tariff_aspects/
70 See case US- Certain Measures Affecting Imports of Poultry from China 29/09/2010
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The PPM (process and production method) approach was only used to some extent related to prohibition
measures under the US-shrimp case.71 It seems very unlikely that such legal option would be adopted more
widely within the WTO rules.
Although tariffs differentiated on the basis of environmental standards have not been implemented so far, an
example of an environmental border-adjustment can be given, which is implemented in practice in the U.S.
and relates to CO2 emissions. A regulation implemented in 2009 (Waxman/Markey bill) requires importers to
acquire CO2 allowances in the amount equal to the amount required for the same products manufactured at
the domestic market (Fischer and Fox, 2011).
Summing up, the following advantages and disadvantages of import taxes can be pointed out:
Advantages:
 Economic instruments typically provide a stronger incentive than voluntary instruments.
 Import duties are a flexible instrument, the rates (tariffs) can be adjusted over time to reflect better the
priorities/goals of the policy. A prohibitively high tariff can even work as an import ban.
 Import tariffs generate revenue which could be used for biodiversity-related projects.
 Harmonisation of import tariffs at the EU level already exists, so a common policy would be easier than in
case of product taxes.
Disadvantages:
 A widely agreed method to calculate biodiversity “footprint” or another biodiversity standard is not readily
available.
 Import tariffs are usually aimed at protection of domestic industries/agriculture, very little experience with
import tariffs based on environmental considerations.
 Import tariffs, if differentiated according to country of origin (following the claim that production in a given
country poses substantial biodiversity threat), distort trade.
 Susceptible to legal challenges by other WTO Members under world trade law.

2.2

Trade restrictions based on product standards

Non-tariff trade restrictions can be based on product standards (only allowing import of commodities and
products the properties or production methods of which comply with certain standards) or on licensing
requirements.
Biodiversity related examples are:
 organic trade; the competent authorities of the EU Member States can grant an import authorisation for
organic products produced according to organic rules equivalent to those of the EU; the EU certifies trade
in organic agricultural products on a country by country basis72;

71

United States — Import Prohibition of Certain Shrimp and Shrimp Products 1998. Further information on the WTO website, available
January 2014 at: http://www.wto.org/english/tratop_e/dispu_e/cases_e/ds58_e.htm
72
http://ec.europa.eu/agriculture/organic/eu-policy/eu-rules-on-trade/non-eu-trading-partners/index_en.htm
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 GMO-goods – EU restricts imports of GMO food for most purposes but does not restrict downstream
foods or imports of other non-food biotech products;
 Fight against illegal fishing (see Box 5)
 EU ban on seal furs; in 2009 the EU imposed a ban on seal fur imports from Canada and Norway. Both
countries tried to overturn this decision but a WTO panel ruled at first instance that the overall EU ban
73
fulfilled "the objective of addressing EU public moral concerns" .
Box 5: Trade restrictions against illegal, unreported and unregulated (IUU) fishing74
The estimated global value of IUU fishing is approximately 10 billion euros per year. Between 11 and 26
million tonnes of fish are caught illegally a year, which corresponds to at least 15% of world catches75.
The 2008 EU IUU Regulation (Reg. no.1005/2008) entered into force on 1 January 2010. The Regulation
applies to all landings and transhipments of EU and third-country fishing vessels in EU ports, and all trade of
marine fishery products to and from the EU. It aims to make sure that no illegally caught fisheries products
end up on the EU market. To achieve this, the Regulation requires flag States to certify the origin and legality
of the fish thereby ensuring the full traceability of all marine fishery products traded from and into the EU. In
addition to the certification scheme, the Regulation also addresses the issues of port State control and of
mutual assistance. Moreover it introduces an EU alert system to detect cases of illegal practices.
Since its entry into force in 2010, the IUU Regulation's reach and impact on the fight against IUU fishing has
increased year-on-year. Recorded impacts are leading to:


investigations on presumed IUU vessels and the subsequent imposition of sanctions by flag or coastal
States;



the enforcement of EU market State responsibilities and the strengthening of the system of mutual
assistance messages for the exchange of information on IUU activities;



the refusal of imports into the EU;



the pre-identification and identification of non-cooperating countries; the consequence of a
corresponding Commission Identification Decision is that EU Member States will have an additional tool
to verify imports from these countries and if necessary refuse importation of products whose catch
certificate has been validated by the authorities of one of the non-cooperating countries;



other technical measures will also come into force including a ban on fishing in the waters of these
countries by EU flagged vessels, on joint fishing operations, on the reflagging of EU vessels to these
countries, and on fisheries agreements with them.



the implementation of flag and coastal State responsibilities, with the adoption of measures by third
countries of IUU legislation and acceptance of the EU catch certification system;



the promotion of international cooperation against IUU fishing ;

76

73 http://www.euractiv.com/trade/canada-norway-fail-overturn-eu-b-news-531944
74
Based on:

Info DG Mare (http://ec.europa.eu/fisheries/cfp/illegal_fishing/info/index_en.htm)

IEEP’s
‘Indepent
Review’
report
of
2011
(http://www.ieep.eu/assets/858/IEEP_Independent_Review_of_the_EU_IUU_Regulations.pdf)
75 http://ec.europa.eu/fisheries/cfp/illegal_fishing/index_en.htm
76 In particular through joint statements on combatting IUU fishing with the US and Japan, catch certification schemes in Regional
Fisheries Management Organisations and cooperation with the INTERPOL Fisheries Crime Working Group
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cooperation with other stakeholders, in particular Member States and NGOs, who have created real
public awareness about the problems of IUU fishing.

So far, 90 third countries have notified the Commission that they have in place the necessary legal
instruments, the dedicated procedures, and the appropriate administrative structures for the certification of
the catches by vessels flying their flag. Since 2010, the Commission has investigated more than 200 cases
involving vessels from 27 countries. As a direct consequence of these actions, sanctions against almost 50
vessels have been imposed by flag and coastal states for an amount of roughly 8 million euros. The
Commission has focused its enforcement action on geographic areas where IUU fishing activities are most
widespread and have the most disastrous impact - not only on the marine resources, but also on the
livelihoods of local communities, like West Africa or the Pacific Region.
The IUU Regulation can only be effective with proper control and compliance, both within the EU and in third
waters. In EU waters the obligations resting on EU vessels stem from the Control Regulation (Reg.
1224/2009 EU). More than 100 alert messages were sent to EU Member States' authorities to direct their
controls, check situations of risk, and to request investigations on presumed IUU fishing activities and
serious infringements. The Commission has also promoted more widely the exchange of information and
cooperation between the competent authorities in EU Member States so that they can fight IUU fishing in EU
waters more effectively. As a consequence numerous imports to the EU have been rejected by EU
Member States. With third countries, daily cooperation with flag States' authorities as well as evaluation
missions by the EU have contributed to improved traceability from the fishing grounds to the EU market
(i.e. from net to plate).
Legislative and administrative reforms that aim to improve the catch certification of the fishery products
and the monitoring, control and surveillance of their fleet have been introduced. This is often
accompanied by a proactive role in ensuring compliance of international law and Regional Fisheries
Management Organizations recommendations.
Recently the Commission has listed Belize, Cambodia and Guinea-Conakry as non-cooperative third
77
countries
An independent review of the EU IUU Regulation (IEEP, 2011) however has revealed some concerns and
limitations regarding the effectively of the Regulation. While the IUU Regulation aims to restrict imports of
illegally caught fish into the EU market, there are no objective criteria laid down in the Regulation for taking
such decisions. In addition, limiting imports into the EU has to be WTO compatible and can only take place
under strict conditions. The analysis of the first 18 months of implementation suggests that there are a
number of areas where the EU IUU Regulation is deficient. Areas that need to be addressed include:
- the flawed catch certification scheme; the analysis concluded that the catch certification scheme as it
stands is not working to prevent illegally fished products from entering the EU market as the paper
certificates are open to fraud; a move towards compulsory electronic certificates may help to reduce
opportunities to commit fraud; however without big efforts to inspect and validate consignments and
certificates the measure will continue to be ineffective.
- the unreliability or incompleteness of the Community IUU Vessel List,
- the insufficient progress towards implementation of the Non-cooperating Third Country List,
- the so far unimplemented Community Alert System.

77 http://europa.eu/rapid/press-release_MEMO-13-1053_en.htm
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- a final issue noted throughout the study was a lack of transparency in the Commission’s procedures
relating to the IUU Regulation and implementation thereof.
Also positive impacts were mentioned. There is evidence to suggest that the implementation of the
Regulation within third countries has led to an increase in monitoring, control and surveillance of fishing
activities, as well as increased implementation or enforcement of domestic legislation against IUU. Since
adoption, the Commission has been actively working with third countries to increase their capabilities to meet
the Regulation requirements, in the hope that this assistance will have a direct benefit in increasing the
ability of third countries to address IUU fishing. Therefore, via these outreach missions, the Regulation may
have provided an opportunity to raise awareness on IUU fishing and the necessary measures to combat the
problem globally.
Advantages:
 clear message: ‘no imports of commodities with negative impacts on biodiversity’
 can be based on regulation, so obtain obligatory character; (the 2008 EU IUU Regulation, although still
subject to major improvements, has led to an increase in monitoring, control and surveillance of fishing
activities, as well as increased implementation or enforcement of domestic legislation against IUU
 synergies with certification schemes
 has impacts on the whole trade chain.
Disadvantages:
 compliance and control mechanism might require substantial means for being effective
 so far only applied where biodiversity impacts are obvious (e.g. illegal fishing); much more difficult to
apply where biodiversity impacts are hard to measure by means of clear incontestable indicators.

2.3

Trade restrictions based on country of origin rules (food)

Rules of origin are the criteria needed to determine the national source of a product. Origin is the "economic"
nationality of goods in international trade. Rules of origin matter in two different contexts: Non-preferential
origin is used for determining the origin of products subject to various commercial policy measures (such as
anti-dumping measures, quantitative restrictions) or tariff quotas. It is also used for statistical purposes.
Preferential origin confers certain benefits on goods traded between particular countries, namely entry at a
78.
reduced or zero rate of duty
Under the EU customs legislation, the country of origin must always be indicated on the customs import
declaration. Furthermore, Directive 2001/95/EC on general product safety obliges distributors to keep and
make available the documentation necessary for tracing the origin of products.
Determining the country of origin can be simple as long as all of the parts of a product are manufactured and
assembled primarily in one country. However, when a finished product’s component parts originate in many
countries—as is often the case in today’s global trading environment—determining origin can be a very
complex, sometimes subjective, and time-consuming process.

78 http://ec.europa.eu/taxation_customs/customs/customs_duties/rules_origin/
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The basis for the country of origin rules is the Kyoto Convention which states that if a product is wholly
obtained or produced completely within one country, the product shall be deemed having origin in that
country. For a product which has been produced in more than one country, the product shall be determined
to have origin in the country where the last substantial transformation took place. Determination of the origin
79
of a product is regulated in detail within EU legislation .
As regards food products, in the EU specific provisions exist for meat. Origin labelling of fresh meat from
pigs, sheep, goats and poultry is required. The EU has applied restrictions on beef imports from Brazil since
2008, in the wake of the 2005 Foot and Mouth Disease outbreak. The EU has begun to take some steps
80
towards loosening import restrictions; regarding veterinary testing . More generally, according to the
European Commission, for meat and meat products from all species, countries of origin must be on a
positive list of eligible countries for the relevant product.
General eligibility criteria primarily have to do with the existence of a competent veterinary authority which is
responsible throughout the food chain; fulfilment of relevant animal health standards (i.e. membership in, and
compliance with standards and obligations of, the World Organisation for Animal Health (OIE); hygiene and
public health requirements, and accompanying monitoring mechanisms. Imports are only authorised from
approved establishments (e.g. slaughterhouses, cutting plants, game handling establishments, cold stores,
meat processing plants), which have been inspected by the competent authority of the exporting country and
found to meet EU requirements. For the import of meat from cattle, sheep and goats, exporting countries
also have to apply for determination of their bovine spongiform encephalopathy (BSE) status. An inspection
by the Commission’s Food and Veterinary Office is necessary to confirm compliance with the above
81
requirements (European Commission, DG Health and Consumers).
Trade restrictions based on country of origin marking are necessarily discriminatory but could be feasible in
terms of implementation, as currently demonstrated in the case of beef from Brazil. As mentioned already in
the section related to tariff differentiation, however, PPM-based restrictions are unlikely to be accepted under
the WTO rules.

Summing up, the following advantages and disadvantages of trade restrictions based on country of origin
rules (food) can be pointed out:
Advantages:
 Country of origin marking for beef and other meats is in place so the tool is tested but only for health and
safety considerations.
 Once the restrictions based on country of origin rules are in place, they are easy to follow.
 Trade restrictions fall within the realm of EU exclusive competence.
Disadvantages:
 Import restrictions based on country of origin marking distorts free trade, might be objected by WTO.
 Discriminates certain countries/areas.
 Identifying country of origin may in some cases be difficult.
79 http://ec.europa.eu/taxation_customs/customs/customs_duties/rules_origin/non-preferential/article_410_en.htm
80
http://www.thebeefsite.com/articles/3119/what-are-the-prospects-for-imports-from-brazil#sthash.20gy3ZBg.dpuf
81http://ec.europa.eu/food/international/trade/im_cond_meat_en.pdf. For imports of live animals (bovine),
http://ec.europa.eu/food/animal/liveanimals/bovine/imports_en.htm

please

refer

to:
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2.4

Trade restrictions based on country of origin rules (non-food)

Most of the description of country of origin rules for food (previous section) is also relevant for country of
origin rules for non-food commodities.
Currently, there is no EU legislation concerning labelling or marking the country of origin on non-food
products imported into the EU. Producers and importers are free to include origin information on their
products if they wish.
In January 2013, the Commission made a new proposal to introduce obligatory indication of origin on nonfood consumer products as part of the “product safety and market surveillance package”. Existing nonpreferential rules of origin would be applied to determine the country of origin of products82. On 13 February
2013, the European Commission published the product safety and market surveillance package comprising
a draft regulation for consumer product safety, a draft regulation on market surveillance and a multi- annual
action plan on market surveillance. New regulations aim among others at improving traceability of non-food
products, which would be helpful for designing policy instruments such as trade restrictions. The Package is
currently being discussed by the Parliament and the Council.83
Labelling of textiles is covered by Regulation 1007/2011, but it does not lay down obligations on marking
country of origin. Economic operators are free to do so at their will. The textile industry is following the
debate on the new Product Safety Regulation, because if adopted in its present shape, labelling of the
country of origin will become mandatory for textiles.
WTO regulations permit its members to adopt and enforce laws and regulations on marks of origin on
imports. They must however be designed not to introduce unreasonable burdens on economic operators.
Origin marking schemes of imported goods are applied by all the EU's major trade partners.
Summing up, the following advantages and disadvantages of trade restrictions based on country of origin
rules for non-food products can be pointed out:
Advantages:
 Once the restrictions are in place, they are easy to follow.
 Do not imply high administrative costs.
 The EU can play the role of a regulator.
Disadvantages:
 Trade restrictions based on country of origin rules for non-food commodities are probably more difficult to
implement than the rules for food (health and safety of food is given priority though these aspects can be
also relevant for non-food products such as toys).
 Create free trade distortion, might be objected by WTO.
 Discriminate certain countries/areas.
 Identifying country of origin may in some cases be difficult.
82http://www.europarl.europa.eu/RegData/bibliotheque/briefing/2013/130513/LDM_BRI(2013)130513_REV1_EN.pdf
83
The
Package
is
currently
being
discussed
by
the
Parliament
and
the
Council:
http://ec.europa.eu/consumers/safety/product_safety_legislation/product_safety_and_market_surveillance_package/index_en.htm
,
accessed 9.5.2014.
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2.5

Sustainability Impact Assessments in trade negotiations

Trade Sustainability Impact Assessments are a policy tool for the prior assessment of the economic, social
and environmental implications of a trade agreement. These assessments were first developed in 1999 for
the WTO- Doha Development Agenda negotiations. Since then they have been applied to all the EU's major
multilateral, regional or bilateral trade negotiations. They are carried out during the underlying negotiation,
and are meant to help integrate sustainability into trade policy:
 by analysing the issues covered by a trade negotiation from a sustainable development perspective;
 by informing negotiators of the possible social, environmental and economic consequences of a trade
agreement;
 by providing guidelines for the design of possible flanking (complementary) measures, the scope of which
can extend beyond trade policy (e.g. internal policy, capacity building, international regulation), and which
are intended to maximise the positive impacts and reduce any negative impacts of the trade negotiations
in question.
The assessments study the likely impacts of trade liberalisation in areas such as income, employment,
capital investment, equity and poverty, health and education, gender inequality, environmental quality of air,
84
water and land, biological diversity and other natural resource stocks.
85

The Handbook for Trade Sustainability Impact Assessment provides a detailed overview of the applied
methodologies for trade SIA including the use of economic, social and environmental indicators. Biodiversity
is one the environmental themes and consists of the subthemes ‘ecosystem’, ‘protected areas’ and ‘species’
but clear indicators are lacking.
An example is the Trade SIA for the EU-Mercosur Association Agreement Negotiations. The preparatory SIA
86
on the agricultural sector states i.e. that “increased incentives for agricultural exports will lead to greater
production, and in some cases to forest clearance. In Brazil for example, an increase in soybean
production is expected from agricultural liberalisation, much of which may occur through an expansion in
the tilled area on the margins of the Amazon. This may put increased pressure on areas with high
biodiversity. Expansion of beef exports can also be expected to accelerate deforestation.”
Proposed flanking and mitigating measures are amongst others:
 Strengthening of environmental regulation to ensure conservation (e.g. land use regulation, demarcation
of protected areas, local land use planning, and improved land titling)
 Increased use of high yielding crop varieties and genetically modified varieties which require fewer inputs,
as well as increasing the share of organically produced crops to mitigate potential impacts of increased
agricultural production
 Strengthening property rights to enhance the reduction of environmental degradation (assuming that
ownership encourages responsible maintenance of resources, promoting profitability and land protection)
 Increased cooperation and transfer of knowledge and technology between the EU and Mercosur to
ensure (i) proper and sufficient regulation of agrochemical use to avoid excess exposure and applications
resulting from increased productivity; (ii) improved pest management to reduce pesticide; (iii) increased
84 http://ec.europa.eu/trade/policy/policy-making/analysis/sustainability-impact-assessments/
85 http://trade.ec.europa.eu/doclib/docs/2006/march/tradoc_127974.pdf
86 http://trade.ec.europa.eu/doclib/docs/2008/february/tradoc_137836.pdf
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management of manure to reduce global GHG emissions following from expected increases in beef
production.
 Engage with all relevant international bodies in the development and implementation of an effective
globally agreed certification process which rewards products that are produced sustainably.
Advantages:
 A trade SIA is a proactive tool to identify inter alia potential biodiversity impacts in the exporting countries
which might arise or increase due to the implementation of new trade agreements with the EU, and to
suggest instruments to mitigate these impacts
Disadvantages:
 risk of non-implementation of proposed mitigating measures as there seems to be no post-monitoring in
place for assessing effective implementation of these measures
 risk of delays in implementation of proposed mitigating measures
 most flanking measures have to be taken by the exporting countries (e.g. enforcement of local regulatory
regime) and this is out control for the EU

2.6

EC forthcoming/expected communication on conflict minerals

The EU aims at a more structured and regulated approach to the issue of trade with conflict minerals. On 7
October 2010 the European Parliament passed a resolution calling for the EU to legislate in this area. A
number of EU Member States have taken initiatives relating to conflict minerals (Germany, for example, has
developed a certification and traceability system for mineral supply chains for the use of governments in
Central Africa). The European Commission announced in its 2011 Commodity markets and raw materials
Communication and its 2012 Trade, growth and development Communication its intention to explore ways of
improving transparency throughout the supply chain.
Also, in the latter Communication, the Commission advocated greater support for and use of the OECD
Guidelines for Multinational Enterprises, and of the OECD Due Diligence Guidance – even beyond OECD
87
countries .
Complementary action at the EU level includes the review of the Accounting and Transparency Directives
tabled by the European Commission in 2011 which – among other things – promote the disclosure of
payments to governments on a country and project basis by listed and large unlisted companies with
activities in the extractive (oil, gas and mining) and forestry sectors. On 9 April 2013, a political agreement on
disclosure requirements was reached by the EU institutions. On March 5, 2014, the European Commission
proposed draft Regulation on conflict minerals. The regulation proposes a voluntary self-certification system
that is intended to reduce the ability of armed groups to use the trade of conflict minerals to fund their
activities in conflict-affected and high-risk areas.
Advantages and disadvantages of the EU legislation on conflict minerals imposing rules of due diligence,
similar to the ones proposed by the OECD Guidance, are more or less the same as the advantages and
disadvantages related to the OECD Guidance itself, with two differences: the EU would presumably in this
case take the role of a regulator and compliance might be made compulsory, with non-compliance implying
import restrictions.
87 http://ec.europa.eu/governance/impact/planned_ia/docs/2013_trade_019_conflict_minerals_en.pdf
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Advantages:
 The OECD Due Diligence Guidance provides a good example of how similar processes with different
objectives could be designed.
 Similar agreements related to biodiversity could in principle trigger improvement of laws and other
initiatives aimed at biodiversity protection in the countries of origin.
 The EU can play the role of the regulator.
Disadvantages:
 Relatively easy to apply for illegal practices but difficult to transfer to production of commodities in general
because of difficulties with setting biodiversity standards.
 High administrative burden related to licensing and setting standards.

2.7

Voluntary partnership agreements on trade of certain commodities
(e.g. FLEGT)

In international trade, partnership agreements are undertakings by a group of countries which usually aim at
stabilising trade, supplies and/or prices of a commodity for the benefit of participating countries. The Action
Plan for Forest Law Enforcement, Governance and Trade (FLEGT) published by the EU in 2003 provides a
framework for voluntary partnership agreements (VPAs) between the EU and timber-exporting developing
countries, with direct relevance to biodiversity issues (illegal logging poses a direct risk to biodiversity
resources).
When fully implemented, the VPAs will put in place in each partner country a legality assurance system
designed to identify legal timber products and license them for import to the EU. Unlicensed products will be
denied entry. The EU provides capacity-building assistance to set up the licensing scheme, improve
enforcement and, where necessary, reform relevant laws (Brack, 2013). By September 2013, VPAs had
been concluded with Cameroon, the Central African Republic, Ghana, Indonesia, Liberia and the Republic of
Congo. VPAs with Indonesia and Liberia have yet to be ratified.
What is ‘legal’ for the purposes of the legality assurance and licensing systems is defined in relation to the
laws of the country where timber is harvested. In most VPA countries, multi-stakeholder processes have
agreed operational definitions of ‘illegal logging’. FLEGT licenses will be issued by a designated licensing
authority in each partner country on the basis of proof of legality provided through an agreed verification
process and a traceability system that ensures that timber that has not been verified as legal does not enter
the supply chain.
To ensure the system’s integrity and the credibility of licenses, the VPAs contain provisions for independent
third-party audits; the auditors are appointed jointly by the partner country’s government and the EU. Some
VPAs also contain provision for additional independent monitoring by civil society. The licensing system is
intended to apply to timber products traded between the VPA partner countries and the EU. All the partner
countries that have agreed VPAs so far, however, intend to license all their timber exports regardless of
destination, so the system may begin to spread beyond the direct trade between the partner countries and
the EU.
No licensing system, however, has yet been established, and successive target dates for their introduction
have been missed. The Ghana VPA, for example – the first to be signed – initially envisaged the first
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FLEGT-licensed products being exported by the end of 2011. There are a number of reasons behind this,
including the complexity of establishing robust legality assurance systems, the growing importance of export
markets other than the EU (in particular, China) and, possibly, a lack of political will. However, some VPA
countries are quite close to implementation. In late 2012, Indonesia and several EU member states
conducted a shipment test as a pilot exercise for the export of timber products with legal documentation
complying with FLEGT, with positive outcomes.
Brack (2013) investigates the possibility to implement VPAs similar to FLEGT for agricultural commodities
associated with deforestation, such as palm oil, beef or cocoa. There have been similar suggestions in the
past. A UK government submission to the European Commission during the consultations over the EU
strategy on the sustainable use of natural resources in 2004–05 suggested EU action plans for sustainable
88
palm oil and sustainable soy, including exploring the possibility of applying the FLEGT model .
While there are many similarities (environmental concerns of the consumer countries), there is one
fundamental difference between timber and other commodities. This has to do with the legality aspect.
Legality could make sense as the main objective if there is widespread illegality in the country of production,
as is often the case for timber. In fact there are many reports of illegal clearance of forest for oil palm or soy,
or pasture for cattle. Research under way for Forest Trends has estimated that most conversion of forest to
agriculture (including timber plantations) in tropical countries is currently illegal; this is particularly true of
89
clearance for oil palm plantations and cattle pasture . Illegal forest conversion however tends to be more
complex to prove than many other forms of illegal behaviour. Even where illegal forest conversion can be
proven, if pressure is put on producer countries to exclude illegal products from trade, it may create an
incentive to retrospectively legalise the conversion and “eliminate” the problem.
The VPAs within FLEGT have been successfully negotiated (though not yet fully implemented) because the
partner-country governments saw value in reducing illegal logging (as defined by their own legal systems)
and believed that the EU market (and possibly others) would be progressively closed off to timber not
verified as legal. By and large the same conditions do not apply to production and export of other
commodities. Although demand in consumer countries for sustainable agricultural products is slowly
increasing, it is still not particularly significant. In any case it seems unlikely that many producer countries
would see value in establishing schemes to limit their exports to the EU or other consumer countries; there is
not the same payback in terms of increased tax revenue as there could be with reducing illegal logging.
Some of the major countries of export of the key crops associated with deforestation, such as Brazil (soy,
beef) or Argentina (soy), have shown no interest in a timber VPA and seem unlikely to be attracted to an
agricultural agreement (Brack, 2013).
The idea of expanding the scope of VPAs beyond illegally produced commodities so as to cover sustainable
(or biodiversity-friendly) products begs the question of how sustainability or biodiversity damage is defined
and measured, and who is to define and measure it. Biodiversity considerations incorporate a wider range of
issues than legality and rely on definitions or standards that may not be recognized in the country of origin.
Restricting trade on the basis of sustainability/biodiversity standards therefore risks accusations of foreign
values being imposed. It could also trigger the development of sustainability/biodiversity standards by the
countries of origin that may not always meet international criteria. Experience with the existing VPAs shows
that it has been difficult enough to develop a legality assurance scheme for timber; adding the complexities
of developing legality, or sustainability, assurance schemes for a range of agricultural commodities may
simply overwhelm the process.
Summing up, the following advantages and disadvantages of partnership agreements on trade of certain
commodities can be pointed out:
88 http://ec.europa.eu/environment/natres/pdf/uk_position_paper_.pdf
89 http://www.illegal-logging.info/sites/default/files/Sam%20Lawson%20%282%29.pdf
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Advantages:
 FLEGT provides a good example of how VPAs can be designed.
 VPAs can trigger improvement of laws and other initiatives aimed at biodiversity protection in the
countries of origin.
 Once bilateral VPAs with the EU are in place, there is a potential of spreading similar agreements to the
rest of the world.
 Illegal clearing of forest for agricultural purposes (soy, beef) provides an argument for extending FLEGTlike agreements to other agricultural commodities.
 The EU can participate in the process of evaluation and certification.
Disadvantages:
 Relatively easy to apply for illegal logging practices but difficult to transfer to production of other
commodities because of complexity of illegality issues (there may be no interest of the country of origin to
prove illegality).
 High administrative burden related to licensing and setting standards; this is suggested by delays in the
existing VPAs regarding establishing such licensing systems.
 Application to commodities which are legally produced but do not correspond to the standards set in the
consumer countries would be complicated, if not impossible.

2.8

Multi-stakeholder agreements for sustainable trade

Various initiatives. Usually include CSR initiatives of the business sector. Most of them are not specifically
focused at biodiversity. Usually connected with certification schemes. Examples include Fairtrade, the
Sustainable Trade Initiative, ‘Cotton made in Africa’, and ‘Better Cotton Initiative’, Forest Stewardship
Council, Marine Stewardship Council. This is covered under 1.1.7 (Annex 1).

2.9

Measures similar to the Kimberley Process

The Kimberley Process (KP) is an international agreement to ensure that ‘conflict diamonds’ are not traded.
Conflict diamonds (also called “blood diamonds”) are diamonds mined in a war zone and sold to finance
rebellious movements. The Kimberley Process started in May 2000, when Southern African diamondproducing states met in Kimberley to discuss ways to stop the trade in ‘conflict diamonds’ and ensure that
diamond purchases are not used to finance violence by rebel movements seeking to undermine legitimate
governments. In July 2000, the World Diamond Congress meeting at Antwerp adopted a resolution calling
for an international certification system on export and import of diamonds. The resolution called also, among
others, for adopting legislation in all countries to accept only officially sealed packages of diamonds and for
imposing criminal charges on anyone trafficking in conflict diamonds.
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Currently, the KP has 54 participants representing 81 countries, with the European Union and its Member
90
States counting as a single participant . KP members account for approximately 99.8% of the global
production of rough diamonds. The Kimberley Process Certification Scheme (KPCS) imposes extensive
requirements on its members to enable them to certify shipments of rough diamonds as ‘conflict-free' and
prevent conflict diamonds from entering the legitimate trade. The participating states must put in place
national legislation and institutions and also commit to transparency and exchange of statistical data.
Participants can only legally trade with other participants who have met the minimum requirements of the
scheme, and international shipments of rough diamonds must be accompanied by a KP certificate. The
Kimberley Process is chaired on a rotating basis by participating countries.
The Kimberley Process has ultimately failed to prevent trade of conflict diamonds, leading key proponents
such as Global Witness (an NGO leading the information campaign about conflict diamonds in the late
91
1990s) to abandon the scheme . In addition, there is no guarantee that diamonds with a Kimberley Process
Certification are in fact conflict free. This is due to corrupt government officials in the leading diamond
producing countries. It is common for these officials to be bribed with $50 to $100 a day in exchange for
paperwork declaring that blood diamonds are Kimberley Process Certified.
The Kimberley Process is in many aspects similar to the FLEGT. In both initiatives, legality is a central
aspect and the governments of the participating countries are responsible for implementing the necessary
requirements and sanctions. Certification is used as an important tool for distinguishing legal from illegal
products. Within the Kimberley Process the requirements are implemented, however, on the basis of
internationally negotiated multilateral rules and not, like in the FLEGT, on the basis of bilateral voluntary
partnership agreements.
Transferability of the Kimberley Process to biodiversity aspects is questionable. Illegality makes application
of this type of instrument easier; using the same instrument for commodities posing threats to biodiversity
would most probably imply problems with definitions and standards. The governments of the exporting
countries would probably lack sufficient incentives to declare their commodities as being not up to the
standards, which would imply trade restrictions.
Summing up, the following advantages and disadvantages of the agreements similar to the Kimberley
Process can be pointed out:
Advantages:
 The Kimberley Process provides a good example of how similar agreements with different objectives
could be designed.
 Similar agreements related to biodiversity could in principle trigger improvement of laws and other
initiatives aimed at biodiversity protection in the countries of origin.
 The EU can participate in the process of evaluation and certification.
Disadvantages:
 Relatively easy to apply for easily proven illegal practices but difficult to transfer to production of
commodities in general because of complexity of illegality issues (there may be no interest of the country
of origin to prove illegality).
 High administrative burden related to licensing and setting standards.

90 http://www.kimberleyprocess.com/en/about
91 http://www.bbc.co.uk/news/business-16027011
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 As shown in the Kimberley process, the instrument is prone to corruption.
 Application to commodities which are legally produced but do not correspond to the standards set in the
consumer countries would be complicated, if not impossible.

2.10

Measures similar to OECD Conflict Minerals Gold Chain

“Conflict minerals” are minerals mined in conditions of armed conflict and human right abuses, mostly in the
Democratic Republic of the Congo (DRC). During the Congo wars, Rwanda, Uganda and Burundi
particularly profited from the Congo’s resources. At many sites, armed groups illegally tax, extort and coerce
civilians to work. Miners, including children, work long shifts in conditions that kill many. The profits from the
sale of these minerals finance continued fighting in the Second Congo War. The list consists of four
minerals:
 Columbite-tantalite is the metal ore from which the element tantalum is extracted. Tantalum is used
among others for the production of laptop computers, mobile phones, video game consoles, video
cameras and digital cameras, in jet engine/turbine blades, drill bits, end mills and other tools.
 Cassiterite is the chief ore needed to produce tin, essential among others for the production of tin cans
and solder on the circuit boards of electronic equipment.
 Wolframite is an important source of the element tungsten. Tungsten is a very dense metal and is
frequently used for this property, such as in fishing weights, dart tips and golf club heads. Minimal
amounts are used in electronic devices, including the vibration mechanism of cell phones.
 Gold is used in jewellery, electronics, and dental products. It is also present in some chemical compounds
used in certain semiconductor manufacturing processes.
In recent years, there has been an increasing international focus on “conflict minerals”. Governmental,
industry and non-governmental organisations have been working to raise awareness and bring about
change. In 2010, the United States Congress enacted legislation that requires certain public companies to
provide disclosures about the use of specified conflict minerals emanating from the DRC and nine adjoining
countries (Dodd-Frank Act section 1502).
The Organisation for Economic Co-operation and Development (OECD) issued “Due Diligence Guidance for
92
Responsible Supply Chains of Minerals from Conflict-Affected and High-Risk Areas. “ The Guidance was
developed through a multi-stakeholder process with in-depth engagement by the OECD and representatives
from African countries, industry, civil society, the United Nations Group of Experts on the DRC, and the
World Bank. The Guidance builds on and is consistent with the relevant supply chain provisions contained in
the OECD Guidelines for Multinational Enterprises and the UN Guiding Principles for Business and Human
Rights.
The Guidance was officially adopted on 25 May 2011 at the OECD's 50th Anniversary Ministerial Meeting.
The Due Diligence Guidance is for use by any company potentially sourcing minerals or metals from conflictaffected and high-risk areas. It provides detailed recommendations to help companies respect human rights
and avoid contributing to conflict through their mineral purchasing decisions and practices.
93

From May 2011 to December 2012, the OECD, the ICGLR , and the UN Group of Experts on the DRC
worked together on the pilot implementation of the Guidance and its supplement related to Tin, Tantalum
92 http://www.oecd.org/fr/daf/inv/mne/mining.htm
93 Mineral Tracking and Certification Scheme endorsed by the members of the International Conference on the Great Lakes Region
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and Tungsten (so-called 3Ts) by companies sourcing minerals from Africa's Great Lakes region. Over 100
companies, both upstream and downstream, and industry associations volunteered to take part. Participating
companies have demonstrated how they perform supply chain due diligence through a peer learning
process intended to help them meet reporting obligations and the expectations of managers, customers,
regulators and the public.
The gold programme of activities, launched in May 2013, brings together key players across the gold supply
chain, including OECD and partner countries, implementing governments, regional and international
organisations, civil society, industry and other experts. While the primary geographic focus is on gold
sourced from Africa’s Great Lakes region, the gold implementation programme may include activities
covering other regions, given the global scope of the OECD Guidance. The gold implementation programme
is a voluntary exercise which will take place over an initial 12 month period, with possible extension.
The OECD due diligence guidance provides a consistent international framework for eliminating conflict
minerals at every stage of the supply chain. The guidelines are flexible and recognize that not all actors are
similarly situated within the supply chain and take that into account when delineating the specific steps and
disclosure each actor should undertake to satisfy the requirements.
Transferability of the OECD Guidance to biodiversity aspects is questionable. Illegality makes application of
this type of instrument easier; using the same instrument for commodities posing threat to biodiversity would
most probably imply problems with definitions and standards. The governments of the exporting countries
would probably lack sufficient incentives to declare their commodities as being not up to the standards,
which would imply trade restrictions.
Summing up, the following advantages and disadvantages of the processes similar to the OECD Guidance
can be pointed out:
Advantages:
 The OECD Due Diligence Guidance provides a good example of how similar processes with different
objectives could be designed.
 Similar agreements related to biodiversity could in principle trigger improvement of laws and other
initiatives aimed at biodiversity protection in the countries of origin.
 The EU can participate in the process of evaluation and certification.
Disadvantages:
 Relatively easy to apply for illegal practices but difficult to transfer to production of commodities in general
because of difficulties with setting biodiversity standards.
 High administrative burden related to licensing and setting standards.
 Compliance with the rules set in the Guidance is voluntary which might make the instrument less effective
than a regulatory approach.
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3

Policy area of development and external assistance

3.1

Development assistance initiatives

For the new programming cycle, the Commission has issued a proposal for Global Public Goods and
Challenges (GPGC) programme as part of the new Development Cooperation Instrument, which notably
seeks to pursue environmental and development objectives (according to the Commission’s proposal, at
least 50% of the funds will serve for environment-related and climate objectives).94This programme replaces
previous sectoral programmes funded by the European Union currently under implementation, including the
thematic programme on Environment and Sustainable Management of Natural Resources (ENTRP) and the
Food Security Thematic Programme. It is conceived as being complementary with the geographic
programmes in a number of key areas including sustainable agriculture and environment.
It is also worth noting the increasing prominence of non-food raw materials within development policies at
EU level. For instance, under the joint Africa-EU Strategy, bilateral cooperation on raw materials
encompasses issues related to governance, investments and geological knowledge. Recent initiatives such
as the Extractive Industries Transparency Initiative also promote supply chain transparency. Likewise, the
European Commission is considering the extension of financial support for mining and refining projects, and
in particular post-extractive industries in resource-rich developing countries. This would consist of financial
instruments that help reduce risk for operators on the basis of guarantees supported by EU, including by the
95
European Development Fund . Making this kind of support conditional, in full or in part, on the adoption of
measures to preserve and protect biodiversity may be an effective policy option with regard to non-food
commodities.
A preliminary assessment of the potential of resource efficiency policies and measures to help reduce
negative biodiversity impacts of the EU’s commodity imports is presented next.
Advantages:
 Relevant instruments which are already part of the EU’s development policies and other external policies
can potentially contribute to mitigating negative biodiversity impacts linked to EU commodity imports by
mainstreaming environmental considerations into development policies and strategies:
-

First, these instruments can help channel funding so as to reward biodiversity-friendly production
practices and, more generally, environmentally sustainable policies and leadership.

-

Second, they can contribute to building capacity among both public and private sector agents to
support the transition towards more sustainable commodity production processes.

 Programmes such as ENRTP can help partner countries meet their obligations under MEAs, including the
CBD.
Disadvantages:
 Few among the policies and measures related to development assistance examined in the context of this
study seem to be biodiversity-specific. The extent to which related instruments will focus on reducing
biodiversity loss stemming from commodity production and consumption is therefore uncertain.
For those instrument involving conditionality clauses, there are also risks relating to political acceptability.

94

https://webgate.ec.europa.eu/fpfis/mwikis/aidco/images/8/80/WWF_recommendation_on_GPGC_programme_-_May_2013.pdf,
accessed on 9.5.2014.
95 European Commission (2011): “Tackling the Challenges in Commodity Markets and on Raw Materials”.
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3.2

Global Environment Facility

The Global Environment Facility (GEF) is an independently operating financial organization which was
established in 1991. It provides grants for projects related to biodiversity as well as six other focal areas:
climate change, chemicals, international waters, land degradation, sustainable forest manager and ozone
layer depletion, primarily in developing countries and countries with economies in transition. International
institutions, civil society organisations, and the private sector are involved in these projects. The GEF notably
supports national sustainable development initiatives and serves as financial mechanism for a number of
96
international conventions including the Convention on Biological Diversity (CBD).
The goal of the GEF biodiversity focal area is the conservation and sustainable use of biodiversity and the
97
maintenance of ecosystem goods and services. The GEF Biodiversity Strategy encompasses three main
objectives: Improve the sustainability of protected area systems; Mainstream biodiversity conservation and
sustainable use into production landscapes/seascapes and sectors; and produce biodiversity-friendly goods
and services. The latter objective is of particular relevance in the context of the present study. It involves:
 Improving product certification standards to capture global biodiversity benefits;
 Establishing training systems for farmers and resource managers on how to improve management
practices to meet certification standards; and
 Facilitating access to financing for producers, cooperatives, and companies working towards producing
certified goods and services.
The GEF also supports Public Private Partnership (PPP) programmes. Several of these programmes have
been approved under its Revised Strategy for Enhancing Engagement with the Private Sector (available
funding USD 80m for the period 2010-2014). The Earth Fund, a pilot PPP initiative managed by the
International Finance Corporation (IFC) (available funding USD 50m) is another good example. This fund is
being managed on a “platform” basis, with each platform encompassing a portfolio of projects corresponding
to one of GEF’s focal areas. Projects within each platform ‘seek to address specific environmental
98
challenges or to leverage particular business models or financial instruments’. In 2010, the GEF Council
approved the platform ‘Greening the Cocoa Industry’, which is projected to run until end-2016. This platform
is a relevant example in the context of the present study as it seeks to provide incentives for ‘improved
production and business practices in major cocoa producing countries and cocoa companies, such that they
99
conserve biodiversity in cocoa production landscapes’. The platform’s ultimate objective is to bring 10% of
the world’s cocoa supply into more sustainable production systems that enhance biodiversity conservation in
tropical ecosystems. Moreover, GEF has approved and funded the Biodiversity and Agricultural Commodities
Programme (BACP), which seeks to mainstream the use of Better Management Practices that decrease the
100
impact of production of palm oil, soy and cocoa on biodiversity.
A preliminary assessment of the potential of GEF-supported initiatives to help reduce negative biodiversity
impacts of the EU’s commodity imports is presented next.

96http://www.thegef.org/gef/whatisgef, accessed 15.11.2013.
97http://www.thegef.org/gef/BIO-strategy, accessed 15.11.2013.
98http://www.thegef.org/gef/PPP, accessed 12.11.2013.
99https://www.thegef.org/gef/sites/thegef.org/files/documents/UNEP-RainforestAlliance-Greening_Cocoa_Industry-Feb2010.pdf,
accessed 12.11.2013.
100http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/ifc+sustainability/sustainable+business+advisory
+services/esg_industrystandards/biodiversity_bacp, accessed 20.11.2013.
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Advantages:
 Biodiversity is among GEF’s focal areas. Moreover, producing biodiversity-friendly goods and services
(including product certification for agricultural commodities) is one of the main objectives of GEF´s
Biodiversity Strategy.
 GEF’s endorsement has been pointed out by stakeholders as a source of credibility for the so-called
market transformation strategies that promote greater sustainability of the commodity value chains.
 The integrated vision of GEF is an advantage as it considers the effectiveness of specific actions related
to commodity production alongside policy and regulatory frameworks, implementation and enforcement
capabilities (including the provision of advisory services at the regional and local level), and knowledge
requirements.
Disadvantages:
 The effectiveness of the abovementioned initiatives and similar ones is contingent upon the level of
uptake by relevant stakeholders of the different processes, tools and methodologies underpinning
‘greening’ and other certification schemes.
 With regard to market transformation strategies, the challenge remains of linking these initiatives’ focus
on the promotion of good management practices on the one hand and the need for a broader enabling
environment; e.g. availability of financing, stable demand, etc.

3.3

REDD and REDD+

The UN-REDD Programme, which was launched in 2008, is the United Nations collaborative initiative on
Reducing Emissions from Deforestation and forest Degradation (REDD) in developing countries. It
encompasses the Food and Agriculture Organization of the United Nations (FAO), the United Nations
Development Programme (UNDP) and the United Nations Environment Programme (UNEP). It seeks to
promote the reduction of emissions from forested lands as well as the investment in low-carbon paths to
sustainable development. It also aims at bringing about sustainably managed forests and enhanced forest
carbon stocks (REDD+). The UN-REDD programme supports actions in 48 partner countries in Africa, AsiaPacific and Latin America, either through direct involvement in the design and implementation of UN-REDD
National Programmes or through the provision of methodological assistance such as common approaches,
analyses, data and best practices developed through the UN-REDD Global Programme. As of June 2013,
101
UN-REDD funding neared USD 172.5 million. In addition to UN-REDD, other initiatives exist that support
REDD+ actions, such as the World Bank’s Forest Carbon Partnership Facility (FCPF) and Forest Investment
Program (FIP).
A recent policy brief highlights the potential of REDD+ initiatives to ‘help society move off the unsustainable
current development pathway, while also reducing pressure on planetary boundaries’ as well as ‘to align
102
national development choices with vital global climate and biodiversity goals’. However, UN-REDD also
acknowledge that REDD+ initiatives ‘could also pose some risks to biodiversity’ if, for example, forests are
protected from conversion to agriculture, but the drivers of conversion are not addressed (as other
103
ecosystems may be threatened as a result).
In this sense, one of the REDD+ safeguards agreed at the
101 http://www.un-redd.org/AboutUN-REDDProgramme/tabid/102613/Default.aspx , accessed 18.11.2013.
102 UN-REDD Programme: ‘The Role of the Private Sector in REDD+: the Case for Engagement and Options for Intervention’, Policy
brief, issue no. 4. http://www.un-redd.org/PrivateSectorPolicyBriefLaunched/tabid/106428/Default.aspx , accessed 16.11.2013.
103 UN-REDD Programme: ‘REDD+ and the 2020 Aichi Biodiversity Targets Promoting synergies in international forest conservation
efforts’. Policy brief, issue no. 5.http://www.unredd.net/index.php?option=com_docman&task=doc_download&gid=11226&Itemid=53,
accessed 16.11.2013.
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Cancún COP in 2010 states that REDD+-supported actions must be consistent with the conservation of
natural forests and biological diversity; i.e. they are ‘not used for the conversion of natural forests, but are
instead used to incentivise the protection and conservation of natural forests and their ecosystem services,
and to enhance other social and environmental benefits’.
In the context of our study, it is interesting to note that the UN-REDD Programme is engaging the private
sector through national stakeholder dialogues in several countries as well as at the regional and global
levels. More precisely, a recent UN-REDD document highlights the need to further involve private sector
actors associated with drivers of deforestation and forest degradation, notably the production and supply
chains of agricultural commodities. This group of actors may include ‘producers of raw materials, suppliers,
manufacturers, traders, retailers, consumers, financiers and technical service providers’.105
A preliminary assessment of the potential of UN-REDD programme initiatives to help reduce negative
biodiversity impacts of the EU’s commodity imports is presented next.
Advantages:
 The UN-REDD Programme and the REDD+ actions it supports and helps to implement can be combined
with other measures.
 The production and supply chains of agricultural commodities have been acknowledged by UN-REDD as
crucial components of initiatives which, as REDD+ actions, aim at curbing global carbon emissions while
ensuring biodiversity protection (see however ‘disadvantages’ below for counterarguments relating to
private sector involvement).
 Organisations such as the UN-REDD Programme can be instrumental in the development and
implementation of public sector interventions to set minimum standards of behaviour aimed at preventing
unsustainable practices.
 REDD+ could have especially positive impacts on biodiversity if it involved improvements in practice in
areas where high biodiversity value coincides with intensive or unsustainable management
Disadvantages:
 By design, the UN-REDD Programme aimed primarily at reducing emissions from forested lands. The
ability of actions supported by this programme to address negative biodiversity impacts is therefore
questionable.
 Broad involvement by private sector actors is a pre-condition for the effectiveness of REDD+ actions,
including in terms of limiting or reducing biodiversity loss linked to commodity production. However,
private sector involvement has so far been rather weak.
 The REDD+ certification scheme, which seeks to create a financial value for the carbon stored in forests
by means of tradable verified emission reductions (VERs), has been criticised as overly costly and
bureaucratic due to the large number of intermediaries involved.
 Effectiveness could also be undermined by the mismatch between efforts at local level on the one hand
and international negotiations on the other hand.
 An additional challenge relating to private sector involvement stems from the heterogeneity of relevant
private sector actors.

104UNFCCC/CP/2010/7/Add.1: Decision 1/CP.16.
105See footnote no. 2.

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 211|222

Annex 7: Inventory of policy instruments106
1. Policy area: SCP & Resource efficiency
Measure/
Instrument

Brief description

Link
to
“intervention
areas” in T3

Type

Status

EU
“competence
test”

References

To
be
considered for
effectiveness
assessment

Roadmap to a
Resource
Efficient Europe
http://eurlex.europa.eu/Le
xUriServ/LexUri
Serv.do?uri=CO
M:2011:0571:FI
N:EN:PDF

No.
No
competence of the
EU in relation to
third countries.

Economic measures
Resource taxes

Resource taxes/fees/charges
are applied at the first stage
of
production
(resource
extraction/farming/fishing).

Applicable to all
intervention areas
at the first stage of
production
(resource
extraction,
farming/fishing)

Economic,
market-based

Part of the EU
Resource
Efficiency
Strategy
Not
much
progress
made
outside
energy
taxation.

No
competence
over
third
countries’
measures. Can be
used within the
EU.

Product taxes

Product taxes/fees/charges
are applied further down in
the production chain than
resource
taxes
(product
taxes are applicable to
products or semi-products);
the
revenues
can
be
earmarked for biodiversityrelated projects. The rate
can
be
differentiated
according to biodiversity
impact.

Applicable to all
intervention areas
at production stages
further down than
resource
taxes/fees/charges.

Economic,
market-based

Various
product
taxes are present
in all countries
however there are
no taxes related
explicitly
to
biodiversity
impacts
(some
green
taxes,
however,
e.g.
CO2 tax, can be
viewed as partly
related
to
biodiversity).

Partial (no direct
influence on tax
systems of the MS
but
common
policy could be
formulated).

Yes.

Marketable
permits
for
biodiversity impact
of
(imported)
commodities

A certain pool of allowances
for
biodiversity
impacts
related to consumption of
(selected)
commodities
would be allocated to
countries and could be
traded.

Applicable to all
intervention areas,
most viable would
be an integrated
system covering all
possible to quantify
biodiversity impacts

Economic,
market-based

Purely theoretical
in the area of
biodiversity;
the
ETS for CO2 is an
example how the
system
might
work.
In
the

Theoretically yes
but would have to
be explored.

No
(very
complicated, may
be
worth
considering
in
future)

106 The instruments shaded in grey are excluded from a thorough evaluation
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Measure/
Instrument

Brief description

Link
to
“intervention
areas” in T3

Type

pertaining
to
individual countries.

Status

EU
“competence
test”

References

To
be
considered for
effectiveness
assessment

context
of
biodiversity, units
of the biodiversity
impact
would
have
to
be
devised
(Biodiversity
Footprint
or
similar
indicator
could be used).

Subsidies
for
producers using
environmentallyfriendly
inputs
(including imports)
in their production

Creating
favourable
conditions
for
‘green
producers’ and subsequently
boosting supply for more
environmentally
friendly
commodities. Can take a
form of tax deductions.

Applicable to all
intervention areas
at all production
stages

Economic

In
place
individual
countries.

in

No. Subsidies for
producers
from
third countries are
beyond
competence of the
EU.

Support for R&D
and innovation

Providing financial support
and
framework
for
(international) cooperation in
research projects in the area
of environment and resource
efficiency.

All

Economic.
Mostly in the
form of public
funding
for
research
programmes;
subsidies,
grants.

Examples at the
EU level include
Framework
Programmes. FP7
is about to finish,
Horizon 2020 will
be in place soon
(2014-2020) with
large
budget
available (€70 bn).

Yes
but
only
within the EU.

Projects related
to
biodiversity
within FP7 can
be found here:
http://ec.europa.
eu/research/envi
ronment/index_e
n.cfm?pg=projec
ts&area=bio&fpt
ab=fp7&fp7page
=all

Yes. Difficult given
broad scope and
the fact that some
programmes are
not finished or
haven’t
started
yet. However this
can be a good
supporting
measure.

Partly. It is not
within the EU
power
to
set
mandatory
measures.
Suasive measures
can be applied
(however
they
focus
on
downstream good,
not
on

http://ec.europa.
eu/environment/
gpp/pdf/CEPSCoEGPP%20MAIN
%20REPORT.p
df

Yes
(public
procurement
accounts for 20%
of GDP; scope is
so far limited due
to the fact that
‘organic’/fair trade
cotton
products
constitute
very
small share of the
market.

intervention

areas possible, from
production to enduse, within EU and
outside.

No.

Regulatory measures (including voluntary measures with prospect to become regulatory)
Green
Public
Procurement
(GPP)

The aim is to promote public
use
of
environmentallyfriendly products (in principle
could
apply
to
any
commodity or commoditybased
good).
Usually
combined with certification
systems or standards to
distinguish ‘green’ products
from other products.

Cotton but also
other commodities
contained in end
products consumed
by public bodies.

Can
be
regulatory
(national/regio
nal/local
policies)
or
suasive: in the
form
of
guidelines,
codes of good
practice,
political

In the form of
guidance, political
targets.

http://ec.europa.
eu/environment/
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Measure/
Instrument

Brief description

Link
to
“intervention
areas” in T3

Type

Status

targets.
Resource
efficiency policies
including
waste
minimizing

Regulations
aimed
at
promoting
resource
efficiency, waste reduction
and recycling and hence
decreasing demand for raw
materials.

No Net Loss

Member States as well as
businesses should ensure
that any biodiversity loss
caused by their activities is
at least compensated in
order to generate no net loss
(following
the
mitigation
hierarchy).

Non-financial
reporting

Companies
disclose
information related to their
environmental and social
performance.

EU
“competence
test”

References

commodity).

gpp/pdf/tbr/textil
es_tbr.pdf

http://ec.europ
a.eu/resourceefficienteurope/

To
be
considered for
effectiveness
assessment

Gold
&
other
metals:
recycling
lowers dependence
on metals from
mining
overseas.
Recycling
of
textiles/clothing not
covered by current
policies but could
be considered.

Regulatory;
not specifically
aimed
at
biodiversity,
include
economic
instruments
such as taxes,
fees
and
charges,
deposit-refund
schemes etc.

EU waste policy
(e.g.
WFD,
Packaging Waste
Directive),
recycling policies
(e.g.
Electrical
and
Electronic
Waste
Directive
WEEE and Endof-Life
ELV
directive – product
specific) are in
place for many
years.

Yes
(waste
specific,
not
commodity
specific) but only
within the EU.

In
principle
applicable to all
intervention areas.

Might become
regulatory.

Part of Target 2
under the EU
Biodiversity
Strategy.
Discussions going
on
regarding
defining NNL and
scope of NNL

Yes.
Latest
discussions
turned out to limit
NNL application to
activities
within
EU, so excluding
supply chain

http://ec.europ
a.eu/environm
ent/enveco/bio
diversity/

Yes

Voluntary but
may become
regulatory (at
least for some
larger
companies).

The
European
Commission
adopted on 16
April
2013
a
proposal for a
directive
enhancing
the
transparency
of
certain
large
companies
on
social
and
environmental
matters.

Yes.

http://ec.europ
a.eu/internal_
market/accoun
ting/nonfinancial_repor
ting/

Yes

http://randd.de
fra.gov.uk/Def
ault.aspx?Men
u=Menu&Mod
ule=More&Loc
ation=None&P
rojectID=1609
6

No

competence over
third countries but
the producers are
often

large

multinational
companies based
in EU or with sites
in the EU.

Yes. The impact
on biodiversity is
indirect and not
expected to be
high but this can
be
a
good
supporting
measure;
many
policy
drivers
here.
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Measure/
Instrument

Brief description

Link
to
“intervention
areas” in T3

Type

Status

EU
“competence
test”

References

To
be
considered for
effectiveness
assessment

Communicating
the
environmental performance
related to products and
commodities. Can be viewed
both as a policy measure
(influencing
consumers’
choices)
and
as
a
benchmark
used
in
combination with other policy
measures such as taxes,
GPP, voluntary agreements.

In
principle
applicable to all
intervention areas.

A
tool
for
performance
assessment
and
communicatio
n which can be
used
to
support
various policy
measures.

Part
of
EU
Resource
Efficiency
Strategy, building
the single market
for
green
products.
Ecodesign.
The EU Ecolabel
is part of a
broader EU Action
Plan
on
Sustainable
Consumption and
Production
and
Sustainable
Industrial Policy,
links to GPP and
Ecodesign
of
Energy
Using
Products.

Yes. The EU aims
at creating a more
clear and reliable
system
for
identification
of
green
products
across the EU.

http://eurlex.europa.eu/Le
xUriServ/LexUri
Serv.do?uri=CO
M:2013:0196:FI
N:EN:PDF)

Yes. Certification
(at the production
stage) should be
distinguished from
labelling (targeting
the
consumer,
demand-side).

Including
biodiversity
considerations in running the
business.

In
principle
applicable to all
intervention areas.

Can take a
form of codes
of
good
practice,
auditing
suppliers,
business
community
initiatives.

For
example
instruments
related
to
responsible
financing
e.g.
compliance to IFC
6 Standard (on
biodiversity
and
ecosystem
services).

No.
However,
there is a EU
strategy for CSR,
Business
and
Biodiversity
Platform of the
EU.

Voluntary measures
Certification and
labelling
of
environmentally
friendly products

Corporate Social
Responsibility
(CSR)
including
responsible
financing

http://ec.europa.
eu/enterprise/pol
icies/sustainable
business/ecodes
ign/index_en.ht
m

http://www.ifc.or
g/wps/wcm/conn
ect/bff0a28049a
790d6b835faa8c
6a8312a/PS6_E
nglish_2012.pdf
?MOD=AJPERE
S
EU strategy for
CSR
http://eurlex.europa.eu/Le
xUriServ/LexUri
Serv.do?uri=CO
M:2011:0681:FI
N:EN:PDF

Yes.

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 215|222

EU Commodities Demand and Biodiversity Impacts in Third Countries - Final Report – Annexes - 216|222

2. Policy area: Trade/Commerce
Type

Status

EU “competence
test”

In
principle
applicable to all
intervention areas.

Economic

At the moment no
differentiation
of
import tariffs for
biodiversity
loss
exists.

Taxation
of
imports is highly
contentious
especially for DG
TRADE. In conflict
with WTO.

Yes

Allowing import of certain
commodities and products
which comply with some
adopted standards

In
principle
applicable to all
intervention areas
although
most
applications relate
to
agricultural
commodities (food,
cotton).

Regulatory,
non-tariff
barrier
to
trade

Organic trade - EU
certifies trade in
organic agricultural
products
on
a
country by country
basis. Very slow
progress. Imports of
GMO-goods.
EU
restricts imports of
GMO food for most
purposes but does
not
restrict
downstream foods
or imports of other
non-food
biotech
products.

Yes

Yes

Trade
restrictions
based
on
country
of
origin
rules
(food)

Country of origin rules for
health reasons.

Covers
imported
food (processed or
otherwise)

Regulatory

In place on both
sectoral basis and
as part of trade
regime.
Being
revised.

Yes but subject to
strict trade rules
(e.g. WTO)

http://www.consi
lium.europa.eu/u
edocs/cms_data
/docs/pressdata/
en/lsa/124805.p
df

Yes. But politically
sensitive.

Trade
restrictions
based
on
country
of
origin
rules

Country of origin rules put in
place for product safety.
Covers last transformation of
good
so
linked
to
downstream
use.

Covers
certain
imported
goods
which may contain
chemicals,
are
dangerous etc.

Regulatory

Commission
withdrew
2005
proposal for trade
reasons.
New
proposal
put

No

http://www.euro
parl.europa.eu/R
egData/bibliothe
que/briefing/201
3/130513/LDM_

Yes. But politically
sensitive.

Measure/Instr
ument

Brief description

Link
“intervention
areas” in T3

to

References

To
be
considered
for
effectiveness
assessment

Economic measures
Differentiation
of import tariffs

Import of commodities and
products
with
worse
biodiversity performance are
charged with relatively higher
import tariffs than import of
commodities with relatively
better performance.

Regulatory measures
Trade
restrictions
based
product
standards,
licensing

on
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Link
“intervention
areas” in T3

to

Type

Status

EU “competence
test”

Measure/Instr
ument

Brief description

(non-food)

Questionable whether useful
for biodiversity purpose.

Sustainability
Impact
assessments of
trade
negotiations

Both EIA and SEA should
include
assessment
of
impacts of projects/policies
on environment.

In
principle
applicable to all
intervention areas.

Regulatory.
A tool for
assessment
of
(future)
performance
of
projects
and policies,
used during
the process
of decisionmaking.

Legislation
and
guidelines for the
MS are in place.
Such assessments
have been applied
to all the EU's major
multilateral, regional
or bilateral trade
negotiations. More
focus
could
be
given to biodiversity
impacts.

No
competence
over
third
countries but EU
Bilateral
partnership
agreements
are
covered.

http://ec.europa.
eu/trade/policy/p
olicymaking/analysis/
sustainabilityimpactassessments/

Yes

European
Commission
forthcoming
communication
on
conflict
minerals

See OECD conflict minerals
gold chain in the category of
co-regulatory
measures
below.

See OECD conflict
minerals gold chain
in the category of
co-regulatory
measures below.

Presumably
regulatory.

Pending

Yes

http://ec.europa.
eu/governance/i
mpact/planned_i
a/docs/2013_tra
de_019_conflict
_minerals_en.pd
f

Yes (main issue
transferability).

forward in 2013.

References

To
be
considered
for
effectiveness
assessment

BRI(2013)13051
3_REV1_EN.pdf

Co-regulatory measures: agreements (commodity- or sector-specific, either bilateral or multilateral)
Bilateral
agreements on
trade of certain
commodities

Bilateral
agreements
between
the
EU
and
commodity
exporting
countries, which aim to
guarantee
that
the
commodity exported to the
EU
comes
from
legal
sources.

In
principle
applicable to all
intervention areas.

Voluntary/re
gulatory
(once
an
agreement is
in place, the
rules
become
regulatory)

In place for timber
(Forest
Law
Enforcement,
Governance
and
Trade, FLEGT, with
the
main
mechanism
of
Voluntary
Partnership
Agreements,
VPAs), covers EU
import of timber
from
selected
countries.

Yes

http://www.eufle
gt.efi.int/portal/

Yes (main issue is
transferability).

Multilateralsect
oral
agreements

Membership of international
organisations dealing with
production and trade of
certain commodities.

In
principle
applicable to all
intervention areas.

Voluntary/re
gulatory
(once
an
agreement is

International Cotton
Council (ICAC),
Roundtable
on
Sustainable
Palm

No. The European
Commission has
proposed to join
ICAC in 2011.

http://www.euro
parl.europa.eu/o
eil/popups/fiche
procedure.do?re

No because the
EU has very little
primary
competence over
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Measure/Instr
ument

Brief description

Link
“intervention
areas” in T3

to

Type

Status

in place, the
rules
become
regulatory)

Oil.

EU “competence
test”

References

ference=2011/0
420(NLE)

To
be
considered
for
effectiveness
assessment
international
sectoral
agreements.

http://www.rspo.
org/en/who_is_r
spo

Multistakeholder
agreement

Various initiatives. Usually
include CSR initiatives of
the business sector. Most of
them are not specifically
focused
at
biodiversity.
Usually
connected
with
certification schemes.

In
principle
applicable to all
intervention areas.
Can cover many
commodities or be
related to a specific
commodity.

Voluntary/re
gulatory
(once
an
agreement is
in place, the
rules
become
regulatory)

Examples include
Fairtrade,
the
Sustainable Trade
Initiative,
‘Cotton made in
Africa’, and ‘Better
Cotton
Initiative’,
Forest Stewardship
Council,
Marine
Stewardship
Council.

No. However, the
EU could support
these
rules
indirectly
(communication
on
CSR:
COM(2011) 681
final).

http://www.fairtr
ade.net/cotton.ht
ml;
http://www.cotto
n-made-inafrica.com/en/ ;
http://bettercotto
n.org/;
http://www.idhsu
stainabletrade.c
om/cotton

Yes.
At
the
moment
not
specifically
focused
on
biodiversity
and
limited
competence of the
EU.

Kimberley
Process

International agreement to
ensure
that
conflict
diamonds are not traded and
imported.

Supply chain focus
involving tracking by
customs etc.

Voluntary/re
gulatory
(once
an
agreement is
in place, the
rules
become
regulatory)

The KP has 54
participants,
representing
81
countries, with the
European
Union
and its Member
States counting as
a single participant.

EU is a member
of this agreement.

http://www.kimb
erleyprocess.co
m/

Yes (main issue
transferability).

OECD Conflict
Minerals
Guidance

OECD assisted process led
by companies involved in
trade of metals from conflict
regions of the Congo.

Supply chain focus
involving
major
companies
in
certain metal and
mineral industries
(gold, tin, tantalum
and tungsten).

Voluntary

OECD
Due
Diligence Guidance
published
along
with supplementing
materials.

Yes, for gold but it
could be extended
to other areas.

http://www.oecd.
org/fr/daf/inv/mn
e/mining.htm

Yes (main issue
transferability).
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Policy area: Development & external assistance
Measure/Instr
ument

Brief description

Link
“intervention
areas” in T3

to

Type

Status

EU “competence
test”

References

To
be
considered
for
effectiveness
assessment

Economic.
Mostly in the
form
of
subsidies,
grants,
development
aid.

Examples include
EU’s
ENTRP
programme
(Environment and
Sustainable
Management
of
Natural Resources),
Development policy
and
mining
(SYSMIN)
and
Development policy
and cotton.

Yes

http://ec.europa.
eu/europeaid/ho
w/finance/dci/en
vironment_en.ht
m

Yes. Main issue
how to develop
programmes
specifically
focused
on
biodiversity.

Economic
(grants)

The
Global
Environment Facility
was established in
October 1991 as a
$1
billion
pilot
program
in
the
World
Bank
to
assist
in
the
protection of the
global environment
and to promote
environmental
sustainable
development.
Compared to a
GDM,
which
is
intended to focus
specifically
on
biodiversity,
the
GEF clearly has a
much
broader
scope
in
the
environmental

No

Economic measures
Development
assistance
programmes

Global
Environment
Facility

Rewarding environmentallyfriendly
behaviour
in
developing countries

The Global Environment
Facility (GEF) is the major
source of multilateral funding
for
the
environment,
including biodiversity.

In
principle
applicable to all
intervention areas.

In
principle
applicable to all
intervention areas.

For gold and
Papua
New
Guinea,
see:
http://www.mra.
gov.pg/AboutUs/
MRADivisions/S
pecialProjectsU
nit/MSSPProject
.aspx
http://www.thege
f.org/gef/whatisg
ef

Yes. Main issue
how much the
GEF assistance
focuses
on
biodiversity.
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issues it addresses.

Regulatory measures
Biodiversity
assessment as
a criterion for
project
financing

Decisions made by the
European Commission, EIB
and national ministries for
finance.

In
principle
applicable to all
intervention areas
but believed to be
focused on energy
and mining.

Regulatory
as
a
condition for
receiving
grants,
subsidies.

Applied to ACP and
beyond (e.g. EIB
financing)

Yes

Focus on reducing
CO2
emissions
from deforestation
and
forest
degradation so only
indirectly relates to
biodiversity.

Economic
(grants)

The
Programme
was launched in
2008 and builds on
the convening role
and
technical
expertise of the
Food
and
Agriculture
Organization of the
United
Nations
(FAO), the United
Nations
Development
Programme (UNDP)
and
the
United
Nations
Environment
Programme
(UNEP).

No

Yes. Main issue
how
to
make
these
financing
schemes
more
focused
on
biodiversity
and
what scale can be
expected.

Co-regulatory measures
REDD
REDD+

and

The
United
Nations
Collaborative
Programme
on Reducing Emissions from
Deforestation
and Forest Degradation in
Developing Countries.

http://www.unredd.org/Home/t
abid/565/Default
.aspx

Yes. Main issue –
link to biodiversity.

Kantoren

www.arcadisbelgium.be

Antwerpen- Berchem

Hasselt

Gent

Citylink - Posthofbrug 12

Eurostraat 1 – bus 1

Kortrijksesteenweg 302

B-2600 Berchem

B-3500 Hasselt

B-9000 Gent

T +32 3 360 83 00

T +32 11 28 88 00

T +32 9 242 44 44

F +32 3 360 83 01

F +32 11 28 88 01

F +32 9 242 44 45

Brussel

Liège

Charleroi

Koningsstraat 80

119, avenue de Philippeville

B-1000 Brussel

26, rue des Guillemins, 2ème
étage

T +32 2 505 75 00

B-4000 Liège

T +32 71 298 900

F +32 2 505 75 01

T +32 4 349 56 00

F +32 71 298 901

B-6001 Charleroi

F +32 4 349 56 10
ARCADIS Belgium nv/sa
BTW BE 0426.682.709
RPR BRUSSEL

Maatschappelijke zetel

ING 320-0687053-72

Brussel

IBAN BE 38 3200 6870 5372

Koningsstraat 80

SWIFT BIC BBRUBEBB

B-1000 Brussel
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