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1 INTRODUCTION 

1.1 Aim of the Study 
The aim of the study was to support and assist the European Commission in its task to 
develop the Impact Assessment (ExIA) for the TSPRW package by preparing specific 
and targeted information and data of relevance to the ExIA. The purpose of this 
Specific Contract was to assist the Commission in: 

• Understanding the economic, environmental and social impacts of the 
considered policy options; and 

• Putting together the necessary information for this understanding. 

It was not the purpose of the study to provide the ExIA. 

The Thematic Strategy will cover a wide variety of policy issues, including options for 
which there are considerable geographical, structural and social differences throughout 
the EU. Many policy options do not work in isolation but in combination with a variety of 
other policy tools, both within waste and in the wider field of environmental protection. 

Given the breadth of the TSPRW, the degree of complexity renders any attempt to 
quantify every impact impossible. The ExIA will need to be expressed in qualitative 
terms, using quantitative data to illustrate and exemplify particular issues. It also 
means that choices must be made on what to look at in the context of the ExIA. It will 
not be possible to analyse all combinations of policy options, even qualitatively. 

The strategic character of the TSPRW determines the nature of the associated impact 
assessment. 

1.2 Scope of this Report 
This report is the final report of the project. The report addresses the five study 
objectives specified in the research brief (as outlined below), by presenting the 
following information: the extraction of information for the ExIA on potential economic, 
environmental and social impacts from existing literature and stakeholder input (task 
1), and identification of the data/information gaps and an assessment of the potential 
and the work to be done to fill the gaps (task 2); an assessment of the impacts of 
material based and product based recycling policies (task 3); and, finally, an 
assessment of the impacts of extending the IPPC Directive. 

1.3 Objectives and Research Approach 
The brief specified five objectives and four research tasks: the first task related to the 
first two objectives, the final three tasks related to each of the remaining three 
objectives, respectively. 

1.3.1 Task 1: Extraction and summary of available information 
Objectives: 

• Extract information for the ExIA on potential economic, environmental and 
social impacts from existing literature and stakeholder input. This includes both 
quantified/monetised and qualitative data/information 
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• Assess the quality of the information and make the information available in an 
appropriate format for its subsequent use during the drafting of the ExIA 

1.3.2 Task 2: Identification of main gaps 
Objective: 

• Identify the data/information gaps and assess the potential and the work to be 
done to fill the gaps 

• On the basis of the outcome of task 1, and the emerging detail of the proposed 
TSPRW, data and information gaps have been identified, taking into account 
the data and information provided by stakeholders as part of formal 
stakeholder consultation. For the identified gaps, the potential availability of the 
missing data and information will be assessed and the necessary additional 
work for the generation of unavailable data and information has been 
described. 

1.3.3 Task 3: Assessing the impacts of material based and product based recycling 
policies 
Objective: 

• Assess the potential economic, environmental and social impacts of 
conducting waste recycling policies based on a material approach and on a 
product based approach 

1.3.4 Task 4: Assessing the impacts of extending the IPPC Directive 
Objective: 

• Provide quantitative information on the economic impacts of extending the 
IPPC Directive to all waste management activities 

The impacts of extending Directive 96/61/EC to all waste management operations will 
be assessed. This will be done for three scenarios: 

• Extension of the scope of the Directive to all waste management activities 
while maintaining the current threshold: 10 tonnes a day for installations 
treating hazardous waste and 50 tonnes a day for installations treating non-
hazardous waste 

• Extension of the scope of the Directive to all waste management activities with 
a reduction of the thresholds to 5 tonne a day for installations treating 
hazardous waste and 25 tonnes a day for installations treating non-hazardous 
waste 

• Extension of the scope of the Directive to all waste management activities with 
a reduction of the thresholds to 2 tonne a day for installations treating 
hazardous waste and 10 tonnes a day for installations treating non-hazardous 
waste. 

Incineration installations have been excluded from this assessment. 

1.4 Structure of the Report 
The Report is structured around the four tasks described in the Call. 
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Part One: Review of the Available Information - provides a description of the 
required data tables, as described in Task 1 and an assessment of the key data and 
information gaps (Task 2).  

 Section 2.0 – extraction & summary of available information, briefly describes 
the type of available information (a separate tabular analysis is separately 
reported) and provides a summary of the detailed data tables (Task 1), as 
presented in the Tabular Annex to this report 

 Section 3.0 – summarises the main gaps in the available information relative to 
the outline TSPRW 

Part Two: Assessment of Materials Versus Product Recycling - presents a 
response to Task 3 of the study, for which the brief required the consultants to examine 
the potential economic, environmental and social impacts of conducting waste 
recycling policies based on a materials approach and on a product based approach. 

 Section 4.0 – provides an introduction to this part of the report 

 Section 5.0 - describes the general approach to the assessment 

 Section 6.0 & 7.0 - presents the research findings in relation to plastics and 
paper, respectively 

 Section 8.0 – draws conclusions with respect to Task 3 (i.e. the assessment of 
a materials verses product approach)  

Part Three: Assessment of Extending IPPC to Additional Waste Management 
Activities - addresses Task 4 of the brief, by presenting an ex-ante assessment of the 
possible environmental, economic and social effects of extending the IPPC Directive 
(96/61/EC) to existing waste treatment processes which undertake recycling & 
recovery operations. The extension is to incorporate waste management activities 
presently excluded (e.g. composting, pre-treatment of wastes in certain processes, see 
below); and extending it to additional smaller waste management operations).  

 Section 9.0 – presents the general impact assessment and related conclusions  

 Section 10 presents the justification for the choice of the case studies and the 
detailed results of the three case studies undertaken. 

Annex 1: Tables of Responses to the Extended Impact Assessment Consultation  

Annex 2: Tables of Available Information from the Literature Review  

Annex 3: Bibliography of the Literature Review Tables  

Annex 4-6: Data related to Part Three the Assessment of Extending IPPC to 
Additional Waste Management Activities.  
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PART ONE: REVIEW OF THE AVAILABLE INFORMATION 

 

Section 2.0 of this part of the report provides a summary of the detailed data tables 
(Task 1), as presented in the Tabular Annex to this report, and Section 3.0 provides an 
assessment of the key data and information gaps (Task 2).  
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2 EXTRACTION & SUMMARY OF AVAILABLE INFORMATION 

2.1 Introduction 
This study has reviewed the coverage and quality of information in relation to the 
information requirements for the ExIA on potential economic, environmental and social 
impacts from existing literature and stakeholder input. This review has included both 
quantified/monetised and qualitative data/information.  This reviewed information 
includes the literature referenced in the brief, supplemented by the literature review 
undertaken in this study and in the responses to two consultation exercises, and the 
detailed review tables are presented in Annex 1 and 2 respectively. The references 
used to inform this review are presented in Annex 3.  

The following section presents a summary of the relevant information extracted from 
Annexes 1 and 2 of this report, firstly by outlining the issues addressed in the 
information and data presented in these tables, and potential data limitations; and 
secondly, by presenting summary tables which focus on the key issues emerging from 
the literature and consultation responses relating to specific aspects of the impact 
assessment. 

2.2 Extraction of Information to Support the ExIA 
2.2.1 Summary of Information Requirements  

The brief provides guidance on where information is expected to be especially useful. 
The following discussion gives an indication of the extent to which the tabular analysis 
is likely to supply these information requirements. Please note that the following Table 
references are made with reference to the Tabular Annex: 

a. General information on waste 

Concerning waste prevention and management in general, information is necessary 
on: 

 Amounts and trends of waste generation, split by major categories. This should 
in particular be considered in relation to scenarios of economic growth – Tables 
1, 2, 3 and 4. Given the lack of complete information on waste generation at the 
EU level, the majority of the data sourced in Table 1 is sourced from Eurostat. 
Unfortunately, adequate information on hazardous waste management is not 
available, so reliable assessment of past and projected trends in Europe is 
difficult to quantify.  Projected trends are made for several of the waste streams 
(Table 1) and products & materials (Table 2), however, please note that 
predicted trends for the same waste stream often vary depending on the data 
and model used to make the estimate.  

 Economic costs of the major waste recovery and disposal processes. This 
should take into account the implementation of already adopted waste legislation 
– Tables 5, 6, 7, 8 and 9. Table 5 provides an overview of the environmental, 
economic and social impacts of different waste disposal and recovery methods.  

 Main categories of environmental, social and economic negative impacts that 
could be avoided by reducing the production of waste. This should concern the 
various phases of the lifecycle – Tables 5, 6, 7, 8 and 9. Table 5 provides a 
summary of the main LCA and CBA studies comparing the impacts of different 
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waste management options. A common note of caution raised in many of the 
reviews of LCA and CBA studies, is that these tools which attempt to quantify 
private and external costs and benefits involve much scientific uncertainty, not 
least because much depends on the input assumptions included in the analysis 
and should not be used in isolation. Assessing the impacts of different waste 
management options in terms of different waste streams has proven difficult. 
The most detailed information in terms of impacts of waste management options 
is based on MSW (Table 6a). Detailed impact information for other waste 
streams is sparse, although some information has also been found on the 
impacts of different management options for C&DW (Table 6d). Information on 
the impacts of different waste management options in terms of different waste 
products and materials is summarised in Tables 8 and 9 respectively. The 
environmental, economic and social impact of the disposal of different products 
and materials is presented in Table 7. 

b. Waste prevention 

Concerning the setting of waste prevention targets, information is necessary on: 

 The implementation costs of the approaches to target setting – Table 12 
summarises the consultation responses into the economic, environmental and 
social impacts of different policy options. 

 The costs and environmental impacts of setting such targets in a more or less 
decentralised manner, i.e. at national or sub-national levels rather than the 
European level – Table 12 summarises the consultation responses into the 
economic, environmental and social impacts of different policy options. 

c. Promoting recycling of waste –  

Table 12 summarises the consultation responses into the economic, 
environmental and social impacts of different policy options. 

Concerning the promotion of the recycling of waste, information is necessary on: 

 The impacts of an increase in recycling. As the aim of the ExIA is not to assess 
the best level for recycling targets, it will be sufficient to look at the impact of a 
unit increase of recycling and to identify any major threshold effects above which 
the nature or magnitude of the impacts would be significantly changed. 
Employment issues are likely to be impacts of particular relevance here – The 
trends in waste recycling for different materials and products are presented in 
Table 10. The net environment, economic and social impacts of recycling 
different materials and products is summarised in Table 11. Table 12 
summarises the consultation responses into the economic, environmental and 
social impacts of different policy options. 

 The costs and benefits of promoting the recycling of given materials as 
compared to the costs and benefits of promoting the recycling of given products 
– Separate analysis (i.e. Task 3, which is addressed in Part 3) 

 The impacts of the use of measures to promote recycling, such as producer 
responsibility, or to penalise alternatives to recycling such as taxation or bans – 
Table 12 summarises the consultation responses into the economic, 
environmental and social impacts of different policy options. 

d. A level playing field for recycling 
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Concerning the promotion of a level playing field for recycling, information is 
necessary on: 

 The differences in environmental standards applied by Member States to waste 
treatment operations and the economic incentives this generates for waste to be 
shipped to lower standard facilities. This should include information on the 
economic pressures this generates on high standard facilities and on 
investments in such facilities - Separate analysis (i.e. Task 4, which is 
addressed in Part 3) 

 The costs of submitting waste treatment operations not currently covered by 
Directive 96/61/EC on integrated pollution prevention and control to a permit 
requirement under this Directive, ideally with some form of information on the 
cost impact relative to the size of the enterprise, and the costs of producing a 
Best Available Technique Reference document (BREF) covering these 
operations – Separate analysis (i.e. Task 4, which is addressed in Part 3). 

2.3 Summary tables 
The tables below (2.1 to 2.9) summarise the key issues emerging from the literature 
and consultation responses relating to specific aspects of the impact assessment, i.e.: 

• The environmental impacts of waste generation 

• The trends in waste arisings 

• The impacts of addressing the definition of waste and recovery 

• The impacts of waste prevention policies 

• The impacts of waste recycling policies 
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Table 2.1. Environmental Impacts of Waste in the EU (Literature Tables 5, 6 and ref167) 

Code: + positive impact, - negative impact, = no impact 
 

Disposal/Recovery 

Recycling and Recovery 

Types of 
environmental 
impacts 

 

Landfill Incineration 

Materials 
recycling 

Composting Mechanical 
biological 
treatment 

Anaerobic 
digestion 

Gasification/ 
pyrolysis 

Noise - 5% of total 
complaints caused 
by noise. 
+5 to +10 dBA 
increment recorded 

- Some noise sources 
could be significant, but 
can normally be 
controlled with proper 
mitigation 

= No complaints 
normally. 
+15 to +20 dBA 
increment 
recorded 

- Low, few 
complaints 
recorded at up to 
150 m. 
+7 to +32 dBA 
increment 
recorded 

- Noise from 
shredding could be 
significant, but can 
normally be 
controlled with 
proper mitigation 

- Could be 
significant, but can 
normally be 
controlled with 
proper mitigation 

- Could be 
significant, but can 
normally be 
controlled with 
proper mitigation. 
+5 dBA increment 
recorded 

Odour - 60% of odour 
complaints caused 
by landfill. 
Complaints recorded 
at up to 2 km from 
site 

 

- Potentially significant, 
but odours from waste 
storage/ processing are 
normally controlled via 
combustion air 

= At clean MRF, 
no complaints 
normally.  
- Low potential for 
complaints at dirty 
MRF 

- Contribute up to 
680 OU/m3. 
Complaints up to 
80 m 

- Could be 
significant: 
abatement would 
normally be 
required 

= No complaints 
normally. 
Odours from waste 
storage/ 
processing can be 
controlled via 
combustion air 

- Potentially 
significant, but 
odours from waste 
storage/ 
processing are 
normally controlled 
via combustion air 

Dust 
 

- 1% of complaints 
caused by dust. 
Complaints recorded 
at up to 250 m 

 

= Can normally be 
adequately controlled 
via combustion air. 
- Ash handling/ 
transportation is 
possible source of dust 

- Low potential. No 
complaints 
normally 

 

-Typical of 
industrial area, 
adjacent to site 
only 

- Might be 
significant, 
although dust 
generating 
activities carried 
out indoors 

- Low potential. No 
complaints 
normally 

 

= Can normally be 
adequately 
controlled 
- Ash handling/ 
transportation is 
possible source of 
dust 

Flora/fauna - Potential effect in 
the event of 
leachate chemicals 
escaping into food 
chain or from 

= Potentially significant 
risk of accumulation of 
metals and dioxins and 
furans, though other 
sources more 

- Low + Indirect benefit 
from replacement 
of peat with 
compost 

- Low 
 

-Low risk of effect 
due to emissions 
to water 
+ Possible indirect 
benefit from 

- Low 
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Disposal/Recovery 

Recycling and Recovery 

Types of 
environmental 
impacts 

 

Landfill Incineration 

Materials 
recycling 

Composting Mechanical 
biological 
treatment 

Anaerobic 
digestion 

Gasification/ 
pyrolysis 

vermin. 
= Restoration may 
provide improved 
habitat 

significant. 
= No adverse animal 
health effects observed 

replacement of 
peat with 
composted end 
product 

Soils - Potentially 
significant as large 
area may be 
excavated 

 

- Potentially significant 
risk of accumulation of 
metals and dioxins and 
furans, though other 
sources more 
significant and found 
not to be significant 
health issue. Dioxins: 
Contribution 0.1 – 1 
ng/kg compared to 
background of 0.1 – 
100 ng/kg 

- Low - Potential effect of 
elevated levels of 
metals 
+ Improving soil 
structure 

- Low 
 

- Potential effect of 
elevated levels of 
metals 
+ Possible 
improvement of 
soil structure from 
use of composted 
end product.  

- Low 
 

Water 
quality/flow 

- Potentially 
significant.  
Long-term behaviour 
and impact of 
leachate is 
unknown, as data is 
only available for 30 
years. Leachate 
generation may 
continue for several 
hundred years and 
have long-term 
potential for re-
mobilisation 

 

- Potentially significant 
risk of contaminants 
leaching from ash. 
Contributes less than 
20% of contaminants in 
precipitation 

- Possible effect 
due to rainwater or 
washdown water 
runoff at dirty MRF 

 

- Possible effect 
due to emissions 
to water/sewer. 
= But water 
normally 
recirculated within 
process 

- Possible effect 
due to rainwater or 
washdown water 
runoff 

 
 

- Possible effect 
due to elevated N 
levels in 
wastewater (290 – 
500 litres per 
tonne) 

- Low 
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Disposal/Recovery 

Recycling and Recovery 

Types of 
environmental 
impacts 

 

Landfill Incineration 

Materials 
recycling 

Composting Mechanical 
biological 
treatment 

Anaerobic 
digestion 

Gasification/ 
pyrolysis 

Air quality 
 

- Potentially 
significant effects 
from engine/flare 
emissions (NOx, 
metals) or VOCs 
(>100types have 
been identified) from 
fugitive gas 

- Minor contribution to 
local levels of NOx and 
metals (contribution 
typically 1 – 10% of 
local background) 

 

- Micro-organisms 
up to 5000 cfu/m3, 
unlikely to be 
significant 

 

- Micro-organisms 
up to 106 cfu/m3. 
May be significant 
at distance of up to 
250 m.  
= Can be abated 
with in-vessel 
system 

- Micro-organisms 
and VOCs may be 
significant. 

= Would 
normally 
be abated 
 

- Emissions of 
combustion 
products.  
= Offset to some 
extent by avoided 
power generation 
emissions 

- Minor contribution 
to local levels of 
NOx (likely to be 
less than 
incineration) 

 

Climate 
 

- Significant adverse 
effect mainly due to 
methane emissions, 
even if landfill gas 
collected and burnt.  
Estimated to be the 
source of ca 30% of 
anthropogenic 
methane in the EU. 
Methane emissions 
amount to 750kg of 
CO2 equiv. per 
emissions tonne of 
MSW. 

- Small effect due to 
CO2 emissions, but 
less than landfill 

 

+ Slight overall 
benefit. Recycling 
overall net GHG 
flux savings of ca 
30 (for glass) and 
95 (for aluminum) 
kg CO2 eq/tonne 
MSW compared 
with landfilling  

 

- Small effect due 
to CO2 and 
possibly 
emissions, but less 
than landfill 
+ Segregation of 
organic waste for 
composting can 
decrease GHG 
emissions by 15kg 
of equiv. 
CO2/tonne of 
MSW. 

- Small effect due 
to CO2 emissions, 
but less than 
landfill 

 

- Small effect due 
to CO2 emissions, 
but less than 
landfill 

 

- Small effect due 
to CO2 emissions, 
but less than 
landfill 

 

Acid gases  
 

- Minor adverse 
effect 

- Minor adverse effect = 
 

= 
 

= 
 

- Minor adverse 
effect 

- Minor adverse 
effect 

Other -Risk of explosions 
-Aesthetic 
degradation 

+ Reduces the volume 
of waste by 90% 
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Table 2.2 The Impacts of Energy Recovery and Material Recycling (Literature tables 5 and 6) 
Code: + positive impact, - negative impact, = no impact 

Impacts Recovery Material Recycling 
 Incineration with energy recovery  

Economic + Incineration with energy recovery currently treats around 15% of the waste 
produced (ex. agricultural waste) throughout Europe, in around 300 plants, and 
recovers around 50 TWh of energy per year (i.e. 0.5% of the primary energy demand 
of EU15). The current revenues of the profession are estimated at around € 2400 
million/year, based on an average of € 75/tonne 

+ The volume of waste is reduced to ca 10% of the original, and the weight to ca 20-
30% of the original, which reduces the further handling and disposal costs 

+ The total net economic costs of incineration can be derived in much the same way 
as for landfill.  The combination of the full costs, including externalities, of collection 
and transport with those of operation of the incinerator.  With allowances made for any 
revenue earned from energy generation but we assume that the price of energy from 
waste heat and that of the displaced energy source are similar 

+ Net energy recovered from the incineration of waste displaces environmental 
impacts associated with the production of energy from conventional sources. 
Displaced impacts include impacts related to atmospheric emissions, fossil fuels 
saved and residual waste voided from the conventional energy generation process 

+ A recent EU study has given an overview of the environmental externalities of 
incineration with and without energy recovery1.  The scenario which fulfils the 
proposed directive on incineration of waste (2000/C 25/02) and generates a high 
percentage of energy as heat and electricity (CHP) (assumed to be 83%), gives a low 
externality cost (total = 28 Euro/tonne of waste, net = -43 Euro/tonne of waste); in 
comparison the incinerator that does not fulfill the exiting directive (no energy 
recovery), has a much higher externality costs (total and net = 77 Euro/tonne of 
waste).  The calculations show that the largest externality costs are the costs of air 
pollution. The second are the disamenity costs, and the leachate are zero, or, very 

An external cost estimate for recycling £ per tonne of waste according to prices in 
1999 is +161.  Ferrous metals +297, non ferrous metals +929, glass +196, paper +69, 
plastic film -17, rigid plastic +48 and textiles +66 

- Most recycled products are of lower quality than virgin material; even high quality 
recycled materials represent a net loss of resources because energy used for initial 
production is lost and some material is always lost during collection and treatment; 
and there are higher transport distances for waste for recycling than disposal 

- Recycling remains highly dependent on the market value of the recycled product 

- With the principal exception of aluminum, the price of materials recovered from 
MSW does not cover the costs of separating and reprocessing, compared with virgin 
materials, and such operations usually require subsidy. This is particularly so of 
plastic wastes. In this instance the option of co-incineration as a coal-replacement 
offers comparable greenhouse gas benefits to recycling but at a substantially lower 
cost42. 

+ On the basis of the results a report for Friend’s of the Earth, UK Waste and Waste 
Watch (2000), it appears that the costs of recycling need not be great. The report 
makes the point that at higher disposal costs and / or higher participation rates, 
recycling schemes will begin to pay for themselves, although the prices paid for 
materials will play an important role in determining whether that is indeed the case. 
The experience from elsewhere suggests that market development schemes can lead 
to materials prices rising rather than falling in an otherwise over-supplied market111. 

+ The costs of kerbside schemes in the context of integrated management systems 
are relatively low. Implementing a kerbside scheme generating 12.5% diversion of 
material on its own might cost as little as £1-3 (net) per tonne of MSW managed. This 
is the same as the landfill tax increases over the next few years. As landfill tax 

                                                      
1 A note of caution about valuation: The flue treatment process employed influences the quality of the atmospheric emissions, wastewater emissions and toxicity of residual solid 
waste.  The total mass of a given pollutant is constant, i.e. pollutants removed from the flue gases, necessarily end up either in the wastewater and/or in the residual solid waste.  
When valuing the damage of emissions, caution must be taken, as the emissions of the incinerator are shifted from an economically valued domain (i.e. the valuation of air 
pollutants is advanced) to one, which is unvalued (i.e. the valuation of externalities to wastewater or solid residual waste)43. 
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Impacts Recovery Material Recycling 
 Incineration with energy recovery  

small43.      

+ If a steam boiler is integrated with a furnace, approximately 20% of the energy in the 
waste can be covered as electricity.  Up to 60% of the energy content of the waste 
can be recovered if the incinerator is designed to generate both heat and power50 

+ Incineration with energy recovery can be considered technically and economically 
feasible provided the market for the energy products of heat and power is available 
and stable145. 

+ The following is a list of the recyclable products from incineration, which are being 
sold and recycled successfully at various locations145: 

• washed and granulated slag/clinker-can be recycled in road construction projects, 
vaule about EUR 0.5 per tonne 

• grit, glass and ceramics-can be recycled for back filling (dams, quarries). The value 
of the mixture is estimated to about EUR 2 per tonne 

• ferrous metal-can be recycled to an iron smelt with a value of about EUR 10 per 
tonne 

• non-ferrous metal-especially copper and aluminum, can be recycled for smelting, but 
the value is very dependent on the amount of impurities as e.g. chrome 

• chemical bulk-in some cases CaSO4 for gypsum board production can be produced 
or HCl for acid production 

increases, the economics will shift in favour of recycling (certainly relative to landfill) 
as the avoided disposal costs increase111. 

+ Recycling paper uses less energy than virgin energy production and incineration. 
The virgin energy cycle uses more energy despite the fact that energy is obtained 
from incineration105 

Environmental + The volume of waste is reduced to ca 10% of the original, and the weight to ca 20-
30% of the original, which reduces the amount of waste that goes to landfill 

+ Heat and electricity can be generated and distributed from the incinerator and could 
replace more polluting sources 

+ Ferrous metal can be removed from the bottom ash and the remaining bottom ash 
can be used in construction. 

+ Thermal treatment, with waste to energy (WTE), is environmentally sound with lower 
greenhouse gas emissions compared with landfills, anaerobic digestion and 
composting145. 

- Disposal of bottom ash 

- Fly ash 

+ Decreasing the volume of waste destined for final disposal 

+ Serves as a substitute for raw materials and energy 

+ Climate slight overall benefit. For glass, plastics, ferrous metal, textiles and 
aluminium, recycling offers overall net greenhouse gas flux savings of between about 
30 (for glass) and 95 (for aluminum) kg CO2  eq/tonne MSW, compared with landfilling 
untreated waste. Diversion of putrescible wastes or paper to recycling from landfills 
operated to EU-average gas management standards decreases the net greenhouse 
gas flux by about 260 to 470 kg CO2 eq/tonne of MSW, depending on whether or not 
the negative flux credited to carbon sequestration is included42. 

= Noise no complaints normally (+15 to +20 dBA increment recorded) 

= Odour at clean MRF, no complaints normally, but - Low potential for complaints at 
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Impacts Recovery Material Recycling 
 Incineration with energy recovery  

- Gas emissions 

- Dioxin-type compounds in emissions to the atmosphere may be a public issue when 
decision makers are going to choose a waste treatment system but there are strict EU 
standard limits on emissions of dioxin etc. from incineration plants145 

- Potential contamination and accumulation of toxic substances in the food chain.   

- Traffic (and related impacts, e.g. volume of local traffic, pollutants etc.) 

- The main disadvantage of incineration is the high cost and that nutrients such as 
phosphorus and potassium and humus, present in the raw waste, are lost145. 

+ A review of recent LCA studies on plastic recovery, shows that in terms of ecological 
impacts, all studies show that energy recovery in advanced waste incineration plants 
or mono-combustion have advantages over landfill and energy recover in an average 
incineration plant114. 

dirty MRF 

- Dust low potential, but no complaints normally 

- Flora/fauna low effect 

- Soils low effect 

- Water quality/flow, possible effect due to rainwater or washdown water runoff at dirty 
MRF 

- Air quality, micro-organisms up to 5000 cfu/m3, unlikely to be significant 

     = Acid gases  

- Research has shown that recycling can have negative environmental impacts, e.g. 
plants reprocessing scrap cars produce large amounts of shredder waste 
contaminated with oil and heavy metals and smelting of the metals gives rise to 
emissions of heavy metals dioxins etc. from secondary steel works and aluminium 
smelters 

- Traffic, a French study indicates that transport distances are much higher for waste 
for recycling than for disposal121. Effective planning tools are needed to control this 
impact, however it is acknowledged that higher transport distances for recycled 
materials may be compensated by the reduced need for long-range transport of raw 
materials59. It is important to note that a study for the European Commission (2001) 
on the impacts of different waste management options on climate change, 
demonstrates that overall, emissions of greenhouse gas associated with 
transportation of waste, residues and recovered materials are small in comparison 
with the much larger greenhouse gas fluxes in the system42. 

Social 

 

+ In terms of employment, some waste management activities are much more labour-
intensive than others, for example for every 100,000 tonnes of waste it has been 
estimated that between 19-41 jobs are created in incineration157.     

+ A plant with extensive flue gas cleaning and combined heat and power production, 
in order to operate continuously, will require between 20 and 40 people, depending on 
plant size, but also on the number of administrative staff situated at the incineration 
plant and degree of outsourcing of maintenance work145. 

- Health and safety risks 

++ In terms of employment, some waste management activities are much more 
labour-intensive than others, for example for every 100,000 tonnes of waste it has 
been estimated that 241 jobs are created in recycling. On a per tonne basis recycling 
being more labour intensive than incineration recovery 157.     

+ Recycling has been described as a ‘significant instrument for economic 
regeneration’, not least as it provides local jobs (e.g. collecting and sorting can 
generate 122 permanent jobs in a town of 200,000) 

+ Creation of jobs. If recycling and composting is organised and structured through 
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Impacts Recovery Material Recycling 
 Incineration with energy recovery  

- Visual eyesore of chimney 

- Potential to negatively change residential perception of neighbourhood quality 

- Public concerns, distrust of government and scientific institutions, anxiety, stress, 
feeling of powerlessness and alienation 

- Potential reduction in value of property 

= A recent (2004) UK based review150 of the environmental and health effects of the 
management of MSW, looked in detail at studies of incineration facilities, and found 
no consistent or convincing evidence of a link between cancer and incineration. There 
is little evidence that emissions from incinerators make respiratory problems worse. In 
most cases the incinerator contributes only a small proportion to local levels of 
pollutants. 

networks of decentralised activity, e.g. with kerbside collection and sorting, local 
sorting stations and compost facilities, and local/regional reprocessing, a ‘new type of 
green collar work’ can be created. This requires multitasking and upskilling, whereby 
green collectors require skills in householder relations, logistics, material knowledge, 
and an understanding of management information systems, in contrast to unskilled 
dustmen 

+ Estimated no of jobs related to waste treatment (many of these within social 
enterprises and relating to recovery and recycling):  34,860-36,860 92 

+ A study commissioned by the DG Environment (2000) on environmental 
employment in France between 1996 and 1998, revealed that the environmental field 
provided employment for ca 305 300 jobs in 1998 (compared to 301,000 in 1997 and 
294,300 in 1996), employing 1.32% of the active population in work in France. Waste 
management (23% of jobs) was the main areas of job creation in 1998 (+1800 
jobs)148.   

+ CWESAR estimated that the third sector provides some about 35,000 jobs92  in 
social enterprises active in the waste sector.. 

= A recent (2004) UK based review150 of the environmental and health effects of the 
management of MSW, states that to date no studies of health effects in people living 
near materials recycling facilities (MRFs) have been found. However, some studies 
have been reviewed on the health of workers at MRFs. These studies do not give us 
any reason to think that there are likely to be health effects on people living near to 
MRFs, but this cannot be completely ruled out. 

Other It has been estimated that the ECJ decisions to classify incineration as a disposal 
operation (even if energy is produced or sold by municipal solid was incinerators), 
could cost the European incineration industry ca 260 million Euros/year (between 
2004 and 2008) 
Finding suitable locations is often a problem, not least because of perceived local 
health concerns and NIMBY attitudes, i.e. local populations refusing to allow polluting 
facilities to be located nearby. Political good will or bad will affects whether 
construction can take place 
The implementation of cleaner energy recovery incineration technologies may be 
hindered by public concern, not least because of fears and distrust that have resulted 
from top-down 'closed' decision-making processes of the past 

The large majority of the nine LCA studies analysed which formed part of the 
ETC/WMF105 review, illustrates in the case of paper, recycling is a better option than 
either landfilling or incineration (even with energy recovery) in most known 
environmental impact categories. 
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Table 2.3 Projected Trends in EU Waste Arising 
 

Types of waste 
 

Current Levels (2003-2005) EU (million tonnes); 
per capita; per GDP 

Current Trends Last 5 Years 
(EU) (% change) 

Future Trends (Current Policies) (EU) (% change) 

General 2.2 bn/t/y (EU15); 544 m/t/y (13 Candidate countries) 
Main sources of waste are agriculture and forestry (roughly 
30% of total waste), construction (31% of total waste in 
Western Europe, 3% in Eastern Candidate Countries) and 
mining and quarrying (15% of total waste in Western 
Europe, 31% in Candidate Countries) 

The OECD estimtaed that 
between 1990 and 1995, the 
amount of waste generated in 
Europe increased by 10% 

- Increase in waste total arising 
The EEA has predicted that most waste streams would increase over 
the next decade. By 2010 the generation of paper and cardboard, 
glass and plastic waste will increase by between 40% to 60% 
compared to 1990 levels 
With anticipated higher levels of economic growth in the new Member 
States post enlargement, a significant increase in waste generation 
can be expected.  According to the EEA estimates, if quantities reach 
the average amount per capita for the EU, the total amount of 
municipal waste in these countries will increase by 50% between 
1995 and 2010 

Construction -Largest source of total waste arising in EU15 
693 m/t/y (EU15); 18 m/t/y (13 Candidate countries) 
32% of total waste arising in EU15 

 - Increase in construction waste arising 
Forecasts by APME (1998) suggest that waste plastic generation 
from the C&D sector in Western Europe would rise from 841,000 
tonnes in 1995 to over 1.9 million tonnes in 2010 

 
 

   

Agriculture 
and forestry 

677 m/t/y (EU15); 86 m/t/y (13 Candidate countries) 
30% of total waste arising in EU15 

  

Mining and 
quarrying 

325 m/t/y (EU15, no estimation for France); 167 m/t/y (13 
Candidate countries) 
15% of total waste arising in EU15 

  

Manufacturing 314 m/t/y (EU15); 134 m/t/y (13 Candidate countries) 
14% of total waste arising in EU15 

 
 
 

 

MSW - Increase in MSW total arising 
132 m/t/y (EU15, no estimation for 7 countries); 35 m/t/y (13 
Candidate countries) 
6% of total waste arising in EU15 
 

- Increase in MSW total arising 
210 million tonnes/year i.e. an 
average of 550kg/capita between 
1998-2001 
MSW in EU15 countries rose by 
26% between 1990 and 2000, the 
population increased by 3% and 

- Increase in MSW total arising 
A recent ETC/W (2002) report indicates that there ‘are no indications 
that waste generation will be stabilised in the near future’ 
Projections estimates that MSW will continue to increase in the next 
10 years 
Projected for household waste based in the constant coefficient 
model, estimate that between 1995 and 2010 generation will increase 
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Types of waste 
 

Current Levels (2003-2005) EU (million tonnes); 
per capita; per GDP 

Current Trends Last 5 Years 
(EU) (% change) 

Future Trends (Current Policies) (EU) (% change) 

the GDP by 23% over the same 
period 
EEA (2000) reports that between 
1985 and 1997, MSW generation 
per million euro household 
expenditure has increased in most 
European countries, with the 
exception of the Netherlands, 
Germany and Iceland 

by 22% 
Other estimates project largest increases, e.g. 1995 total household 
waste in the EU was reported to be 170 m/t/y by 2020 it is projected 
to rise by 42.5% to 243 m/t/y 
According to the OECD (2004)163, the generation of municipal waste 
has increased by approximately 54 % between 1980 and 2000, and 
according to OECD 2002 statistics, and the generation of municipal 
waste is expected to increase further by 2020, although at a slightly 
lower rate. This is due to the observed weak de-coupling of municipal 
waste generation from the economic growth during 1990s. 

Energy 
production & 
water 
purification & 
distribution 

32 m/t/y (EU15, no estimation for France); 84 m/t/y (13 
Candidate countries) 
1% of total waste arising in EU15 

  

Sewage and 
refuse 
disposal 

- Increase in sewage total arising 
1 m/t/y (UK only, no estimation made for 14 countries); 2.7 
m/t/y (6 Candidate countries, no estimation given by 7 
countries) 

- Increase in sewage total arising 
The total amount of sewage 
sludge produced in the EU 
increased from 5.2 million tonnes 
of dry matter in 1992 to 7.2 million 
tonnes in 1998. The large 
differences between different 
countries (up to 30 kg/capita) 
reflects differences in wastewater 
treatment 

- Increase in sewage total arising 
By 2005 the total amount of dry sewage sludge is expected to rise 
from 7.2 millions tonnes in 1998 to 9.4 million tonnes in 2005 

Hazardous Estimated 47 million tonnes/year. On average 6kg of 
hazardous waste are generated for every 1000 Euro of value 
added. 
The main source of hazardous waste is manufacturing 
industries 
On average, the 20 largest generated waste types represent 
75% of total hazardous waste 
Industrial structure is considered an important factor in 
explaining the difference between hazardous waste types 
and quantities arising in the different countries and regions. 

The data show increasing 
quantities of hazardous waste 
during the 1990s for Austria, 
Belgium, Denmark, Iceland, 
Ireland, Italy, Luxembourg, the 
Netherlands, Norway and Spain, 
with a decrease in quantities in 
Finland, Germany, Greece, 
Portugal and the United Kingdom. 
However, the trend is not very 

Adequate information on hazardous waste management is not 
available, so reliable assessment of the future situation in Europe 
cannot be made.  The main source of hazardous waste is 
manufacturing industries. 
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Types of waste 
 

Current Levels (2003-2005) EU (million tonnes); 
per capita; per GDP 

Current Trends Last 5 Years 
(EU) (% change) 

Future Trends (Current Policies) (EU) (% change) 

Significant differences exist between the respective 
manufacturing industries, energy-production sectors and 
waste incineration activities 
A ETC/W (2002) report reviewed existing data on hazardous 
waste in Europe to assess its comparability. While data was 
obtained for nearly all EEA member countries. Further 
improvement is needed to increase the comparability of data 
between the EEA countries. According to the report it was 
only possible to produce a comparable dataset for one large 
country, five small countries and two regions. 
Adequate information on hazardous waste management is 
not available, so reliable assessment of the situation in 
Europe cannot be made.   

clear due to the fact that the 
amounts of hazardous waste in 
some countries fluctuate from year 
to year. Furthermore, some 
countries do not have access to 
new data, which makes it difficult 
to establish reliable trends in 
relation to the generation of 
hazardous waste. Increasing 
quantities of hazardous waste can 
be the result of better collection of 
information and registration of 
waste, and not necessarily the 
result of a real increase in waste 
generation. 
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Table 2.4 Projected Trends in EU Waste Arising 
 

Types of waste 
 

Current Levels (2003-2005) 
EU (million tonnes); per capita; per GDP 

 

Current Trends 
Last 5 Years (EU) (% change) 

Future Trends (Current Policies) 
(EU) (% change) 

Electrical 
equipment 

Approximately 6 million tonnes of WEEE was 
generated in 199823.   

 - Increase in WEEE total arising 
The percentage of WEEE waste is expected to rise by 3-5% 
a year23. 

Packaging - Increase in packaging total arising 
Estimated total packaging waste in Europe in 
1997 amounted to 58 million tonnes (data on 
wood packaging and 'other' packaging was not 
complete, thus this figure is an underestimation) 
According to the APME the packaging sector 
accounted for 38.1% of the total plastic 
consumption in Western Europe in 200272. 

 

+ Meeting recycling targets 
All Member States met the 25% minimum overall 
recycling target by 2001 and many have 
exceeded the 45% maximum target set by the 
Directive147. 

- Increase in packaging total arising 
A recent EEA (2004) report states that Europe has made little 
progress in preventing packaging waste, for example, while 
the 1994 packaging waste directive targets for recycling have 
been met, the amount of packaging is still increasing133. 

ELV 
 

EEA reports 8-10 million tonnes of end-of-life 
vehicle waste per year for reporting EEA 
Member States59. 

-/+ In 1990, 1,966,014 tonnes of ELV waste was 
generated in the EU, which increased by ca. 2% 
by 1992 to 2,003,425 tonnes. However, by 1994 
ELV waste generatation in the EU had 
decreased by almost 9% to 1,829,541 tonnes65. 
 

Projections indicate that between 1995 and 2010, end-of-life 
passenger cars in EU12 countries will increase by 35% on 
average, from 10371(thousands) to 13971(thousands) based 
on the CASPER projects130. 
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Table 2.5. Identified Qualitative Impacts of Taking Actions on the Definition of Waste (question 10 and option b of question 4)  
Code: + positive impact, - negative impact, = no impact 
 

Option Economic impact Environmental impact Social impact Other 
No action - Current problems remain, for example: 

EU businesses disadvantaged in global trade for 
some materials 
Innovation discouraged because of uncertainties 

- Recycling hindered in some cases 
 
 

= - Inappropriate definitions of 
waste cause many problems 
arising from perception (waste is 
waste), administrative, legal and 
environmental costs and not 
understanding the materials life 
cycle. For example, materials 
which no longer have use are 
defined as waste, even if can be 
used later in the same form but 
just cannot be stored (e.g. soil, 
bricks). 

Technical criteria 
for end of waste 

+ Encourages the recycling and trade of the 
concerned wastes through 
Reduced administrative burden associated with 
permits 
Increased confidence in material raises demand 
Reduction of costs and potential competition 
distortions related to legal uncertainty such as dealing 
with authorities having different interpretations or 
applying different standards 
Recycled materials benefit of the favourable prices 
that are applied to virgin materials 
- Involves compliance costs for materials when it is 
necessary to demonstrate they are clean 

+ If encourages clean recycling 
technical criteria promote the use of clean recovered 
materials 
benefits associated to increase of recycling 
 
+ Some feel that clarification “when a waste becomes 
a product” may help to close loops or to optimize 
existing loops resulting in a positive impact for the 
environment. 
 
- If exclusion of wastes which recovery is polluting 
such as wastes used as fuels 
 

+ Benefits associated to 
increase in recycling 

Criteria need to be adapted to the 
specific use which can be 
challenging 

Informal 
guidelines 

Same type of impacts as technical criteria option. In 
some cases greater flexibility enhances impacts, in 
other cases non-uniform application reduces the 
impacts 

Same type of impacts as technical criteria option. In 
some cases greater flexibility enhances impacts, in 
other cases non-uniform application reduces the 
impacts 

Same type of impacts as 
technical criteria option. In 
some cases greater flexibility 
enhances impacts, in other 
cases non-uniform application 
reduces the impacts 
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Table 2.6. Impact of Waste Prevention Instruments (question 5,7 and 8) 
Code: + positive impact, - negative impact, = no impact 

Option Economic impact Environmental impact Social 
impact 

Other 

No action No impact, since recycling activity driven by economic 
incentive (for particular wastes) 
 

Prevention of waste does lead to a predictable reduction in 
environmental impact and therefore not clear what the benefits 
would be. Better alternatives may also exist such as the use of 
BREFs for industrial wastes 

 TSPRW should be more 
strategic insetting overall goals 
/ targets. Should link to IPP 

Setting weight based 
waste prevention 
targets 

-ve impact in sectors where economic incentives 
dominate, by distorting competition 
-ve impacts from increased regulatory burdens if 
implemented at firm level 

-ve impacts may arise from the bias towards the collection of 
higher density materials (eg incentive for pre-packaged meals). 
Also possible –ve effect on paper recycling. May reduce 
recycling activity 

 Q of how to control / implement 
prevention targets. Also lack of 
reliable data for targets 

Setting substance 
content based (e.g. 
heavy metals) 
targets for 
qualitative 
prevention 

-ve impact in sectors where economic incentives 
dominate, by distorting competition 
-ve impacts from increased regulatory burdens if 
implemented at firm level 
-ve effects of increased producer responsibility 

Possible benefits of linked to the application of IPP in relation 
to very specific waste streams. Overlaps with existing 
legislation would not produce benefits 

  

Setting 
environmental 
pressure based 
prevention targets 

 +ve impact, assuming based on LCA derived technical criteria. 
Example of incentive to limit biodegradeable material in landfills 
to avoid methane emissions 

 Very demanding in terms of 
technical criteria 

Setting EU wide 
indicative prevention 
targets 

Concern over the ability to predict the economic 
effects. –ve effects from market distortions 
 
 
 
 

  Concern that such targets are 
impracticable; and ignore 
different MS situations 

Setting binding 
targets at European 
level that are 
differentiated by MS 

   Subsidiarity promoted. Case 
for the use of economic 
instruments to reflect national 
situations 

MS to set prevention 
targets at national 
level 
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Option Economic impact Environmental impact Social 
impact 

Other 

Producer based 
measures 

-ve effects from increased regulation, especially 
where current incentives through IPPC and BREFS 
were duplicated 

-ve perverse effects if focus moves too much to disposal away 
from use phases 

 Strong links to IPP measures 
and use of eco-labels 

Production process 
based measures 

-ve from additional measures +ve from more effective use of existing policies esp. BREFs 
under IPPC 

  

Promotion of 
consumer based 
measures 

 Benefits depend on the availability of choices between 
environmentally differentiated products 

  

MS to draw-up waste 
prevention 
programmes 

   Generally welcomed 

Negotiation of 
sectoral agreements 
at EU and/or national 
level containing 
prevention targets 
and a mix of 
measures 

   Generally welcomed 
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Table 2.7. Impact of Recycling Instruments (question 2 and 3) 
Code: + positive impact, - negative impact, = no impact 

Option Economic impact Environmental impact Social impact Other 
No further recycling targets +ve avoidance of potentially distorting costs of targets -ve compared to the introduction of targets  Additional targets should be 

based on LCA. Issues of 
implementing existing targets 

Setting material based 
binding targets that are 
equally ambitious for 
Member States and are 
additional to targets 
contained in existing end-of-
life products directives 

Material targets potentially highly inefficient, since the 
material may not be the determinant of recycling 
activity 
New targets will increase producer responsibility and 
hence increase costs 
Possible incentive for innovation 
Costs from separation of responsibilities between 
product collectors and material recyclers 

Impacts uncertain where materials are an integral 
element of products 
Possible –ve effects if approach led to replacing current 
producer responsibility   

 Benefits probably depend on 
the use of associated 
measures (such as landfill 
bans) 

Setting material based 
binding targets that are 
equally ambitious for 
Member States whilst 
repealing existing end-of-life 
products based recycling 
targets 

Concern that the change would increase rather than 
reduce the administrative burden 

Uncertainties arising from repeal, with loss of 
momentum resulting in reduced levels of recycling 
 
 
 
 
 

  

Setting additional recycling 
binding targets that are 
equally ambitious for 
Member States for priority 
end of life products 

-ve from increased producer responsibility 
Equality of target necessary to ensure ‘level playing 
field’ 

+ve effects where targets lever additional recycling 
activity. However, effects may be limited where targets 
set in areas where already high levels of recycling (eg 
newspapers) 

Employment 
benefits from 
increased 
recycling activity 

Issue of implementing 
present targets 

Setting targets differentiated 
by Member State 

-ve strong concerns over the implications for 
competitiveness.  
Recognition that the costs and benefits of compliance 
will be different between MS requiring different targets 

+ve effects where targets lever additional recycling 
activity. However, effects may be limited where targets 
set in areas where already high levels of recycling (eg 
newspapers) 

 Use of economic instruments 
may be more relevant where 
allowing for differences 
between MS in compliance 
costs 

Basing targets on collection 
of waste destined to be 
recycled 

May minimise costs Seen as unambitious. Puts focus on only one part of the 
chain. Can also lead to waste mountains, where there is 
no recycling infrastructure. May lead to avoidance of 
measures for wastes with high impacts 

 Significant definitional issues 
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Option Economic impact Environmental impact Social impact Other 
Introducing an obligation for 
Member States to set waste 
disposal charges in such a 
way that the total costs of 
these operations reach 
minimum levels, at around 
70-90 € per tonne, i.e. 
broadly equivalent to the 
cost of incineration 

-ve from increased costs of waste disposal +ve from incentives to recycle –ve effects from 
increases in illegal dumping. Overall, environmental 
benefits are difficult to quantify for a give tax rate 

 Issue of defining the basis of 
the cost – is it to cover env. 
impacts, or  to provide a 
given incentive 

Producer responsibility 
obligations bearing on the 
manufacturers of products 

-ve costs of increasing producer responsibility +ve from extensions in producer responsibility. 
Provisions potentially promote innovation 

 Balance of costs and benefits 
case specific, and MS 
specific. Need for review of 
existing systems 

Producer responsibility 
obligations bearing on the 
producers of materials 

Concerns that materials producer has little effect over 
product design and use. Pressure on product 
producers will lead to influence on material producers 

   

Negotiating voluntary 
agreements at EU and/or 
national level including a mix 
of measures 

General view that these are less expensive than other 
measures, partly because they address case specific 
condition 

Uncertainty over the environmental benefits – large 
scope for free riders. Needs to be backed up with the 
threat of regulation or economic instruments 

  

Recommending to Member 
States to systematically 
implement “pay-as-you-
throw” schemes 

Good operation of the PPP +ve effects in certain circumstances, depending on 
alternative collection systems.  
–ve effects from illegal dumping 
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Table 2.8. Impacts of the definition of recovery (question 9) 
Code: + positive impact, - negative impact, = no impact 

Option Economic impact Environmental impact Social 
impact 

Other 

No action - Current problems remain, for example: 
EU businesses disadvantaged in global trade for 
some materials 
Innovation discouraged because of uncertainties 
If no revision occurs, the main route for FRP waste 
management (the cement route) may not allow the 
industry to meet the "recycling" and "recovery" 
requirements imposed by EU waste Directives such 
as the ELV and WEEE Directives which cover vital 
growth markets for the FRP industry, and 
applications in which FRP/Composites can bring 
important energy savings and reductions of 
emissions. 

- Lack of precise definitions of recovery has proved a 
barrier to the expansion of markets for recycled 
materials.  
- At the moment inadequate distinction causes legal 
disputes and steers waste streams in Germany to 
private-sector recycling or public-sector responsibility 
for disposal. 

- Recycling hindered in some cases, for example: 
A lack of clarity in the past has lead to closure of high 
level recycling installations in the Netherlands. 
- As definitions are lacking, waste shipment to countries 
where the level of waste management is the lowest will 
continue. 
- The current definition is detrimental to the environment 
and is leading to increased costs for contractors and 
their clients to no-one’s advantage. 
- A European wide sophisticated environmental 
protection and quality level is not guaranteed. 
- The lack of definition of waste related terms is the 
main burden to proper integration of reuse and recycling 
strategies in the construction sector. A qualification 
system based on the 5 steps of waste management 
(Waste minimisation, re-use, recycling, recover energy, 
disposal) would allow a material life-cycle approach. 
+ There are already measures and processes that 
deliver adequate levels of protection of the environment. 

=  

Adapting definitions to 
technical progress 
within the limits of 
comitology  
(this would mean that 
the essential objective 
to substitute natural 
resources would 
remain central, i.e. as 

+ Positive economic impacts will arise from 
improving the clarity of the definitions of recovery 
and disposal, for example: 
If the use of slags is identified as recovery which is 
an alternative for certain natural resources (building 
sector, road construction etc.)  
+ Adaptation by technical adaptation committees, 
would be quicker in the short term but in the long 
term may not be the best option. 
Would need to be flexible to define operations is 
necessary. 

+ Positive environmental benefits will occur as new 
improved technologies will be taken up. 
- The actual definition of recycling recognises simpler 
sorting mechanisms than composite recovery does. The 
principle that recycling means the substitution of natural 
resources is not enough to reach ecologic optimisation 
of composite flows in the EU. In many cases it lead to 
the fact that dangerous composite are scattered in the 
environment and that energy observance is not used 
optimally. 
- The substitution of natural resources should not 

 + An action through comitology could 
offer a partial solution that could be 
executed relatively quickly. 
+ A simple and global definition is 
required that is consistent with 
sustainable development principles. Also 
there should be non-discrimination 
between the recovery types (material and 
energy). European standards and 
recovery qualification based on the waste 
treatment process should be set so that 
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Option Economic impact Environmental impact Social 
impact 

Other 

interpreted in current 
jurisprudence of the 
European Court of 
Justice). 

- Some  (e.g. cement industry) believes that the ECJ 
provides adequate guidelines on the legal 
definitions, and that further changes would have 
wide reaching practical implications e.g. in the 
market for waste products. 
- Adaptation of the definitions of recovery and 
disposal within the existing framework would lead to 
further confusion. 
- Using the courts as a decision making tool is 
expensive and very time consuming. 
- Changes to these definitions would potentially 
influence the operation of a range of legislative 
measures and the functioning of the law within this 
area, e.g. definitions should be mutually consistent 
and non-discriminatory with regard to the several 
instruments relying on these definitions - measures 
relating to packaging waste, ELVs, and WEEE. 
- Concern over the extent to which all processes 
may be considered and their respective definition 
changes or additions made by a Committee of 
Member State Experts. 
- A limited adaptation of the definitions of disposal 
and recovery operations through comitology 
procedure will not remove the uncertainties 
concerning the classification of incineration 
processes generated by the rulings of the ECJ. 

- It has been estimated that the ECJ decisions to 
classify incineration as a disposal operation even if 
energy is produced or sold by municipal solid was 
incinerators), could cost the European incineration 
industry ca 260 million Euros/year (between 2004 
and 2008). 

remain the only criterion for recovery. Environmental 
impacts, e.g. emissions to air, water, soil etc., are of the 
same importance. 
- Concerns that the basis as given in the European 
Standard EN 13431 demanding more specific criteria 
(e.g. efficiency factors for individual facilities) may not 
result in higher recovery levels. Better to encourage 
more efficient use of installations through application of 
the IPPC BREF permitting procedures. 
- It has been estimated that the ECJ decisions to 
classify incineration with energy recovery as a disposal 
operation could lead to the degradation of the 
environmental.  For example, incineration with energy 
recovery is usually considered as a means of diverting 
biodegradable municipal waste from landfills and helps 
the EU to comply with European directive 1999/31/EC.  
However, there are concerns that if incineration is 
defined in the same category as landfilling, some local 
authorities may be tempted to choose the cheapest 
option (landfilling), which will in turn degrade the 
environment 

the consumption of non-renewable 
natural resources is reduced. 
- There appears to be no need to change 
the basic criterion for recovery 
(“substitution of primary raw materials”) 
but the need to further refine and add to 
it. This can be done for differentiating 
energetic recovery (See EEB policy 
statement on credible recovery March 
2003). These ‘systems principals’ could 
be adapted to other recovery operations 
– material recycling etc. 
 

Legislative act + Positive economic impacts will arise from 
improving the clarity of the definitions of recovery 
and disposal. 
+ A legislative act revision could offer a broader 

The criteria for energy recovery waste incineration 
plants, should be mainly based on energy efficiency 
criteria, related to environmental aspects, e.g. climate 
protection due to CO2-savings (60 – 85 % of the waste 

 New criteria to distinguish between 
disposal and recovery are needed. 
These criteria, which should include 
energy recovery efficiency, ought to be 
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Option Economic impact Environmental impact Social 
impact 

Other 

solution to the problems the Waste Framework 
Directive raises. 

+ Some feel that there is a need to clarify the 
conditions for incineration to qualify as energy 
recovery (e.g. plastics industry). If this is not the 
case, an increase in the costs of waste management 
and energy supply to the Swedish consumer may 
vary by 20% to 50% based on the definition of 
energy recovery within the European Union.   

+ A clear legal definition of waste disposal and 
recovery should: 
+ Help to prevent cost intensive court cases, e.g. 
prevent industry resorting to the ECJ to resolve 
disputes. 
+ Provide consistency and give a fair playing field. 
+ Support the increasing harmonisation within the 
EU and with a growing market for waste 
management services, as different interests interact 
with each other. 
+ Simplify the application of the Waste Framework 
Directive. 

is considered as biofuel). 
- Some feel that reviewing in depth the definitions of 
recovery and disposal with a legislative act would have 
no impact. The definition of criteria for the distinction 
between waste disposal and recovery may hamper 
existing recycling loops. Minimum recycling quotas may 
severely disturb the recycling of precious metals. 
 

the object of a political debate. 

Re-organising the 
legal framework to 
move to a waste 
shipment control 
system based on the 
control of waste flows 
rather than the use of 
the definitions of 
recovery and disposal. 

+ Positive impacts include the fact that this could 
provide a move away from years of non-satisfactory 
discussions on defining recovery from disposal. It 
would therefore be worth to look at that option more 
in depth, for example, do it in the form of a market 
study. 
+ The Green-Amber-Red OECD List (basis of the 
Regulations on the cross border shipment of waste) 
considers automatically "inert FRP/composite 
waste" as "Red hazardous waste" because not 
classified in the OECD List. This may seriously 
hinder the recovery / recycling of FRP waste. A re-
organisation of the legal framework will hopefully 
solve these problems. 
- Basing the waste shipment legislation on waste 

+ A requirement for such a legal framework should be 
equal standards for facilities, independent if disposal or 
recycling. Accordingly, economic incentives of binding 
prescriptions would ensure that waste is (re-) directed at 
ecologically sensible facilities. 
+ If this option was relating to measuring shipment on 
the basis of the entire environmental pollution of waste 
disposal (and not only the method of treatment), then 
this option is to be welcomed, as it would bring in a 
more holistic perspective – even if going against 
principles of free movement. The simplest methods 
would be however, to introduce a resource tax. 
 + Some agree with re-organising the legal framework, 
on the basis that the current system does not contribute 
to the promotion of recovery. 

- A negative 
social impact 
will occur by 
basing waste 
shipment 
controls on 
waste flows 
as this would 
lead to 
uncertainties 
in enterprise 
viability by 
fluctuating 
controls. 

+ Recovery and disposal approach 
needs to be completely separated from 
the prescriptions included in the Waste 
Shipment Regulation. 
- The border-crossing waste transport is 
already regulated on the level OECD, 
Basel Convention and the Waste 
Shipment Directive. 
- A number of comments viewed the re-
organisation of the legal framework as 
interesting, but felt it was impossible, or 
at best a long and difficult process 
because of the Basel Convention. 
- Re-organizing the legal framework to 
move to a waste shipment control system 
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Option Economic impact Environmental impact Social 
impact 

Other 

flows will bring negative economic consequences 
onto the recycling industries, being an inefficient 
market control mechanism. Recycling industries 
need access to recyclable materials when and 
where demand arises, as markets cannot be 
optimally managed by legislation, inefficiencies and 
higher costs will ensue. 
- The waste shipment framework does not always 
suit the needs of the aluminium sector. 

+ Transboundary shipments of waste should only be 
subject to the decisive criterion of legal requirements 
and environmental impacts. 
+ Using the distinction between recovery and disposal 
does not necessarily reflect environmental benefits and 
recovery is not an end in itself. The Waste Shipment 
Regulation is a step in the right direction because for 
mixed municipal waste from private households, stricter 
rules apply, whether the waste is recovered or disposed 
of. This approach needs further legislation. The 
distinction between recovery and disposal is a long 
process and for all future legislation it should be 
ascertained whether the distinction is important. If 
necessary it could be replaced with environmental 
considerations. 
- Limiting cross boundary movements of waste would 
limit the application of the useful principles of self-
sufficiency and the proximity principle. It may encourage 
cross boundary movement for disposal and may 
discourage disposal at the closest available facility to 
production. 
- Basing the control of shipments on waste flows is 
unacceptable since this would remove prioritisation of 
treatment options. Control of waste shipments 
according to the type of waste (rather than treatment) 
would allow removal of existing bindings between the 
Waste Framework Directive and the Waste Shipment 
Regulation to facilitate revision of both legal acts. The 
same waste fraction may show limited environmental 
risk when treated appropriately or represent a major 
environmental hazard if shipped to an inappropriate 
treatment facility. 
- Controlling waste flows would limit the trade of waste 
for recycling and would be difficult to establish given the 
WTO rules. Trade is important for efficient waste 
management, e.g. not all countries have the capacity to 

would appear as if it would be very 
complex to administer, though may be 
more appropriate to hazardous wastes. 
- A complete re-organisation of the legal 
framework to control cross-border waste 
shipments would not achieve the target. 
Such a structural change in waste law is 
a long- term objective and requires 
thorough assessment of the 
consequences. However, that should not 
hold anyone back from drafting it into 
future guidelines soon. 
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Option Economic impact Environmental impact Social 
impact 

Other 

recycle all kinds of paper. In 2003 about 12 million 
tonnes of recovered paper crossed a border of CEPI 
countries (about 27% of the recovered recycled in CEPI 
countries). 
- Some respondents were concerned about this option if 
it implies that waste could be transported around 
without going through any barriers (passage barriers) 
because it is controlled through other technologically 
based means, then the council would oppose such a 
measure.  
- Some cannot see the benefit in regulatory, policy or 
environmental terms of regulating waste flows by a 
waste shipment control system. 
- Setting clear definitions on recovery and disposal are 
essential. As long as these definitions lack, waste 
shipment will continue to member states where the level 
of waste management is lowest. In practice this will lead 
to closure of high level recycling installations. 
- Basing waste shipment control on waste flows will 
have a negative environmental impact due to expected 
inefficiencies in such a control system. 
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Table 2.9 The Impacts of Adopting an LCA Approach to Waste Policy 
Code: + positive impact, - negative impact, = no impact 
 

Option Economic Environmental Social Other 

No action - In the absense of accounting 
for social and environmental 
externality impacts, conventional 
valuation models only account 
for private costs, e.g. capital and 
running costs, and overlook the 
costs of external impacts. 

 

- Potential to overlook or under value environmental 
externalities of waste management, e.g. net climatic 
impact, net energy balance compared etc. 
- Environmental policy has traditionally focused on point 
sources of pollution at the beginning and end phases of 
the life-cycle, e.g. extraction, processing and 
manufacturing at one start, and waste management at 
the end. This is important, however it fails to give a clear 
impression of the impacts of the whole process, 
particularly the ‘use’ phase. 

- Potential to 
overlook or under 
value social 
externalities of 
waste management, 
e.g. amenity, house 
prices, employment 
opportunities etc. 

- Potential to underestimate or overlook public concerns, 
causing an increasing distrust of government and scientific 
institutions, anxiety, stress, and the promotion of a feeling of 
powerlessness and alienation. 
- Very visible and dramatic impacts may be overestimated in 
comparison to apparently subtle long-term damage. This 
typically happens where the raw material extraction and 
production processes are much more visible than the diffuse 
use phase of the actual products2. 

Adopting 
LCA 
approach 

+ Provides a means for deriving 
a full cost of waste treatment 
including the private and 
external cost of all burdens and 
impacts (the environmental 
externalities). 
- A full LCA will normally require 
a great deal of data, and as a 
result will be time-consuming 
and expensive. In extreme 
cases a study can take several 
years and cost millions of 

ECU165. 
 

The lack of a real market pull for 
LCA data is perhaps the most 
important barrier165. 

 

+ Helps to identify the economic, social and 
environmental impacts of the whole life-cycle. 
+ Identifies the impacts of the ‘use’ phase (previously 
overlooked), which is particularly useful for identifying 
the environmental pressures of products with fast 
innovation cycles.  
+ Provides a means for deriving a full cost of waste 
treatment including the external cost of all burdens and 
impacts (the environmental externalities). 
+ Provides a means by which the trade-offs between 
different phases in the life-cycle of resources can be 
identified, i.e. measures adopted to reduce 
environmental impacts in one phase can increase 
impacts in another phase. 
 

 + A good knowledge of the overall life-cycle impacts of a 
resource will be needed to enable the EU to identify priority 
areas for intervention 
There is a necessity to make value judgments in the course of 
LCA work, these judgments which are not always identified in 
the final report165 
LCA remains in the early stages of development, with a good 
deal of further development needed165 
The level of progress differs between countries, but overall the 
pace of development in the LCA field is slowing as 
consolidation of methodologies begins165 
The credibility of the tools - and of the users of LCA data - is 
critical if the LCA community is to gain sufficient authority and 
LCA is to be useful in the long term165 
 

Limitations 
of LCA 

- Involves uncertainty. As with all 
valuation methods, which 
quantify private and external 
costs and benefits of different 

- For external costs, the impact pathways are not always 
clear, and where they are the costs may be difficult to 
distinguish due to a lack of studies (as is the case with 
amenity impacts of incineration for example). 

- Accurate and 
comparable data on 
national employment 
figures in recycling is 

- Complex approach  
- Perceived by some as an inaccurate approach (i.e. dependent 
on quality information, which is often not available, and as 
assumptions are not always made clear, there is the potential 

                                                      
2 Car tyres are an example: the highly visible environmental impacts connected to the raw materials (rubber plantations, mineral oil extraction, refining, etc.) are very small if 
compared to the reduction in CO2 emissions that are being achieved and could be further achieved through more efficient tyre design. 
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Option Economic Environmental Social Other 

waste management options, 
LCA must be approached with 
caution, not least as there is so 
much scientific uncertainty 
involved in any valuation model 
- Lack of economic data 
sources. Finding data on 
financial costs is difficult as, on 
the whole, such costs are not 
published due to commercial 
sensitivity. 

 

- Lack of accurate data about effects – accuracy 
depends on the quality of the data in, e.g. there is a lack 
of systematic knowledge of the correlation between the 
composition of individual products and resulting 
emissions from different treatment types when they end 
up in the waste stream130. 
- Some views suggest that LCA studies do not cover 
local environmental impacts and those caused by toxic 
substances, and that It may underestimate the 
environmental impacts of energy recovery processes 
and certain feedstock recycling options. 

difficult to find. for results to be misused). 
LCA is a decision support tool, not a stand-alone decision-
making tool165. 
The level of knowledge of LCA remains worryingly low in the 
public domain165. 
A major concern - expressed by a high proportion of 
practitioners - is that quality control mechanisms remain 
relatively weak165  
 
 

Improving 
LCA 

Assumption and justifications 
must be clearly explained. 

To improve the environmental design of products (and 
information for to inform this process LCA), there is an 
urgent need to improve the transfer of information 
between product developers and producers and the 
waste management sector in order to develop a system 
where products and waste management fit together 
better (e.g. reduce packaging, minimise use of 
hazardous substances etc.)130   
There is a need for more LCA based research about 
waste management, e.g. into the pathways by which 
materials are released from waste management pass 
through and accumulate in ecosystems; considering the 
effects that these emissions might have on sensitive 
species; and calculating the significance of greenhouse 
gas emission fro waste management processes; the 
correlation between the composition of individual 
products and resulting emissions, etc. 

 + A life cycle approach must be taken to assess how new waste 
policy will affect all impacts. 
Given the concern that the results of LCA studies on waste 
management options were very different, a significant finding 
from the ETC/WMF105 review is the fact that when the studies 
are analysed using set quality criteria, they arrive at similar 
conclusions. The differences observed in the LCA studies 
analysed were found to be due to differences in the applied 
LCA methodology and particularly the definition of the paper 
system and its boundaries, rather than actual differences in the 
environmental impacts. The report concludes that the 
differences were due to an unawareness about the need to 
include and justify certain assumptions in comparative LCA, 
rather than as the result of a conscious methodological 
decision105 
To ensure the proper use of LCA policy makers must be aware 
of the assumptions and limitations of each LCA study. 
Although LCA provides a useful and informative tool for waste 
management policy-makers, it cannot be used in isolation as a 
decision-making tool. Other methods and sources of 
information must also inform the process.   
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3 GAPS IN THE AVAILABLE INFORMATION 

3.1 The Main Gaps in the Evidence Base – A Summary 
This section summarises the main gaps in the available information with reference to 
the emerging TSPRW, and the requirements of the impact assessment. For the sake 
of clarity, we summarise the questions that the ExIA will need to address in Box 3.1.  

Box 3.1: Initial ExIA Questions 

The following questions should be asked when carrying out an extended impact 
assessment: 

(1) what issue is the policy/proposal expected to tackle; what would be the Community 
added value;  

(2) what main objective is the policy/proposal supposed to achieve; 

(3) what are the main policy options available to achieve the objective; 

(4) what are the impacts – positive and negative – expected from the different options 
identified; 

(5) how can the results and impacts of the policy/proposal be monitored and evaluated; 

The analysis may be iterative; these questions need not therefore necessarily be dealt 
with in strict sequential order. 

Source: Impact Assessment, EC, COM (2002) 276 Final 

This evidence derives from both available literature and the responses to the 
stakeholder consultation. 

3.1.1 Environmental Impacts of Waste 
The proposed strategy is centrally based on a concern over the environmental impacts 
of waste generation. Table 2.1 indicates the fullest available assessment. This 
indicates that the evidence base is weak in two key respects: 

• Firstly, the data relates mainly to MSW. Evidence on the impacts of industrial 
and commercial, non-hazardous, waste is especially weak and available only 
for certain types of material or product. – Response: Confirm gaps and their 
importance of the strategy 

• Secondly, environmental impacts have tended to be approximated by the 
weight (tonnes) of a waste stream, given the potentially diverse range of 
environmental impacts that can occur. As the costs of further waste 
management measures rises, then the approximation becomes less 
acceptable. The proposed Strategy emphasises the importance of LCA as the 
approach to establish independent and rigorous environmental impacts. As the 
previous table indicates, LCA is still far from being developed into a 
standardised approach. – Response: Taking life-cycle aspects into 
considering in waste policy does not necessarily mean that formal LCAs must 
be undertaken as common sense and light assessment approaches can in 
many cases give a good indication of the relevant life-cycle aspects. However, 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    32

in some cases full LCAs can be necessary. Work has already identified the 
barriers to the standardisation of LCA, especially the lack of market ‘pull’. 
Review the scope to address barriers through the Strategy. 

3.1.2 Waste Projections 
The implications of introducing additional waste policy is that, without action, the 
environmental impacts of waste are, or become, unacceptable. To the extent that the 
concerns relate to the impacts of increased future arisings, projections of future waste 
arisings become more important. There is a significant degree of variation in the nature 
of the projections, depending on the nature of the models and related data that is used. 
The problem of applying LCA to convert projections of waste arisings to projected 
environmental impacts remains. – Response: Review the ranges in projections, by MS 
and type of waste, and related methods; examine through sensitivity analyses whether 
variations are significant. 

3.1.3 Waste Shipments 
Part of the proposed strategy is concerned with the benefits of introducing either 
further restrictions on waste shipments or removing restrictions following the 
introduction of common waste treatment standards. The actual evidence on the scale 
and the environmental and economic impacts of waste shipments is however limited to 
a review by the EEA of controlled waste shipments and a report by the Basel 
Convention. – Response: A more detailed analysis of shipments using special 
analyses of trade data and /or business surveys. 

3.1.4 Desirability of Recycling 
In principle there are limits to the levels of recycling that should be set, based on the 
levels of externalities associated with the wastes (including the avoided benefits of 
savings in virgin materials), and the private costs of recycling (largely determined by 
the costs of disposal). These limits vary geographically and by types of waste, because 
the levels of externalities and private costs vary. The summary table suggests that 
although the general costs and benefits of recycling are understood, their is little 
evidence of the nature of the limits by area or material/product. Hence there is limited 
evidence to argue against the view that variations in private and external costs imply of 
themselves that limits are not being reached. – Response: Review of the variations in 
both private and external costs by area and material / product; with examination of the 
causes in these variations and the extent to which economic limits can be defined and 
imply the need to caution against future recycling targets. The review might further 
examine the implications for costs and hence for the limits, of the internal market. 

3.1.5 Desirability of Waste Prevention 
Consultation responses from industry were generally sceptical that there was the 
evidence to support the introduction of an EU waste prevention policy. In particular 
there was concern that the necessary economic and environmental evidence to 
establish targets was not available. On the other hand a number of respondents from 
different stakeholder groups defended a strong approach to waste prevention policy 
including the use of quantitative targets, with the proviso that they are assessed on an 
environmental and economic basis, and that they are realistic, achievable and based on 
thorough analysis. – Response: The consultation draft of the strategy highlighted some 
experience of the use of waste prevention targets. There remains a need to illustrate 
how and on what basis such targets might be based; with some consideration of the 
scope to relate to a ‘de-coupling’ argument expressed for example in terms of tones 
per capita or per unit of GDP  
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3.2 A Review of the Available Information in Relation to Key Questions  
This section summarises the availability of information in relation to the following 
questions, which in turn relate to the Communication on the Thematic Strategy: 

a. Does the available information support a life-cycle approach to waste policy? 

b. Does the available information support the development of a new knowledge base 
based on life-cycle thinking? 

c. Does the available information support the conclusion that recycling of waste is 
desirable from a general perspective? 

d. Does the available information support that recovery of waste is desirable from a 
general perspective? 

e. Does the available information support specific recycling or recovery initiatives, 
e.g. more recycling of a particular waste flow? 

f. Does the available information support the use of specific recycling policy 
instruments, e.g. producer responsibility? 

g. Does the available information support that prevention of waste is desirable from a 
general perspective? 

h. Does the available information support the use of specific prevention policy 
instruments? 

i. Does the available information support a common standards approach to 
maintaining a more or less free recycling market in the EU? 

j. Does the available information support specific action on clarifying end of waste, 
the definitions of recovery and recycling? 

Based on the results of the literature review and stakeholder analysis, a response to 
each of these questions is given below. 

a) Does the available information support a life-cycle approach to waste policy?  

The case for adopting a life-cycle analysis (LCA) approach to waste policy is generally 
supported by the information gathered during this study. Summary Table 2.9 
summarises the main issues raised in relation to the LCA approach in the policy 
documents, and waste management research studies (undertaken by a range of 
sources e.g. academics, industry, charity, environmental interest groups etc.) assessed 
during this study. A common concern highlighted in most of these sources of 
information is the fact that a failure to adopt a life-cycle approach has the potential to 
‘overlook’ or ‘undervalue’ environmental and social externalities of waste management 
(e.g. net climatic impact, net energy balance, amenity impacts, employment 
opportunities, house prices etc.).  The significance of failing to account for the overall 
life-cycle impacts is the potential for the ongoing adoption of waste management 
options, which are unsustainable from an economic, environmental and social 
perspective. The main benefits of adopting a life-cycle approach illustrated in the 
information sources, are twofold, firstly, the economic, environmental and social 
impacts of different waste management options can be considered, and secondly, an 
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assessment of these impacts is undertaken throughout all the phases of the process 
(i.e. from production to disposal). Conventional approaches often fail to consider the 
impacts of the ‘use’ phase, which is particularly useful for identifying the environmental 
pressures of products with fast innovation cycles.    

However, as with all quantification methods, which quantify impacts of different waste 
management options, LCA must be approached with caution, not least as there is so 
much scientific uncertainty involved in any valuation model. Other concerns were 
raised in the policy and research sources, for example that: 

 LCA must be implemented as a decision support tool, not a stand-alone 
decision-making tool 

 a high proportion of practitioners are concerned that quality control mechanisms 
remain relatively weak 

 the level of knowledge of LCA remains worryingly low in the public domain, and 
the dissemination of such data should be carefully considered 

b) Does the available information support the development of a new knowledge 
base based on life-cycle thinking? 

Although there are many benefits to adopting a LCA approach to waste management, 
the successful implementation of this approach is largely dependant on the 
development of a new knowledge base of information that conventional approaches 
did not draw upon.  For example, the information assessed during this study indicates 
that: 

 Economic information - lack of economic data sources. Finding data on financial 
costs is difficult as, on the whole, such costs are not published due to 
commercial sensitivity 

 Environmental information - the impact pathways are not always clear, and 
where they are the costs may be difficult to distinguish due to a lack of studies 
(as is the case with amenity impacts of incineration for example) 

 Social information - accurate and comparable data on national employment 
figures in recycling is difficult to find. 

There are concerns about the implications of the robustness of the LCA approach 
given the fact that studies on the same waste stream have resulted in different 
conclusions about which management option is preferable. However, a significant 
finding from the ETC/WMF (2004) review of LCA studies on the waste management 
options for paper and cardboard is the fact that when the studies are analysed using 
set quality criteria, they arrive at similar conclusions. The differences observed in the 
LCA studies analysed were found to be due to differences in the applied LCA 
methodology and particularly the definition of the paper system and its boundaries, 
rather than actual differences in the environmental impacts. The report concludes that 
the differences were due to an unawareness about the need to include and justify 
certain assumptions in comparative LCA, rather than as the result of a conscious 
methodological decision105. This example illustrates that although the LCA approach 
provides a useful and informative tool, there is a need for consistency in the way the 
methodology is adopted, and that at the very least those undertaking a life-cycle 
approach must transparently report the approach, assumptions and limitations of each 
LCA study.  
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c) Does the available information support the conclusion that recycling of waste 
is desirable from a general perspective? 

The information assessed as part of this study, indicates that in general, the recycling 
of waste is desirable.  For example, Summary Table 2.1 indicates that the 
environmental impacts of material recycling are low, in terms of noise, odour, dust, 
damage to flora and fauna, impacts on soils, water and air quality.  In terms of climate 
impacts, material recycling presents a slight overall benefit, e.g. the net overall GHG 
flux savings of approximately 30 (for glass) and 95 (for aluminum) kg CO2 eq/tonne 
MSW compared with landfilling.  A recent (2004) ETC/WMF comparative review of the 
existing LCA studies covering alternative waste management options for paper and 
cardboard, found that: (i) recycling is more favourable than landfilling in almost all 
scenarios and all the environmental impact categories considered, except for toxicity 
and resource consumption. The environmental benefit of recycling is particularly 
apparent in the categories ‘energy use’, ‘energy related impacts’, ‘waste generation’ 
and ‘waste water’; (ii) recycling is ‘clearly’ more favourable than incineration in the 
environmental impact categories ‘energy use’, ‘energy related impacts’, ‘toxicity’ and 
‘waste water’. The results however, are not clearly in favour of one option or the other 
in the categories ‘Non-renewable resource use’ and ‘Waste generation’. 

Although overall recycling is desirable, Summary Table 2.8 illustrates that the 
significance of the net benefits of recycling compared with other waste treatment 
options is dependant on the product/material/waste stream under study. For example, 
one study highlights that the external cost estimate for recycling (Euro per tonne) of 
waste according to prices in 1999 was as follows: ferrous metals +435, non ferrous 
metals +1363, glass +287, paper +101, textiles +97, rigid plastic +70, and plastic film -
24. 

d) Does the available information support that recovery of waste is desirable 
from a general perspective? 

The information assessed as part of this study, indicates that the recovery of waste is 
desirable compared to final disposal options. However, when compared to recycling, 
recovery is generally less beneficial. 

Summary Table 2.8 indicates that incineration with energy recovery has the following 
benefits, assuming the market for the energy products of heat and power is available 
and stable: 

 Economic - the estimated revenues are estimated at around € 2400 million/year, 
based on an average of € 75/tonne. Reductions in the volume and weight of 
wastes, reduces subsequent handling and disposal costs. If a steam boiler is 
integrated with a furnace, approximately 20% of the energy in the waste can be 
recovered as electricity. Up to 60% of the energy content of the waste can be 
recovered if the incinerator is designed to generate both heat and power50. 
Many products of the incineration process can be sold and recycled successfully 
at various locations145, e.g. ferrous metal-can be recycled to an iron smelt with a 
value of about EUR 10 per tonne. 

 Environmental - the activity currently treats around 15% of the waste produced 
(ex. agricultural waste) throughout Europe. The volume of waste is reduced to 
ca 10% of the original, and the weight to ca 20-30% of the original, which 
reduces the amount of waste that goes to landfill. Net energy recovered from the 
incineration of waste displaces environmental impacts associated with the 
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production of energy from conventional sources with benefits in terms of 
atmospheric emissions, fossil fuels saved and residual waste avoided from the 
conventional energy generation process. Thermal treatment, with waste to 
energy (WTE) has the benefit of lower greenhouse gas emissions compared 
with landfills, anaerobic digestion and composting.145  

 Social - In terms of employment, some waste management activities are much 
more labour-intensive than others, for example for every 100,000 tonnes of 
waste it has been estimated that between 19-41 jobs are created in 
incineration157.  

Although there are a wide range of positive impacts associated with incineration, there 
are also negative impacts, for example:  

 Economic - the main disadvantage of incineration is the high capital cost, which 
makes it more expensive than landfill145 

 Environmental - the need to dispose of bottom ash and fly ash; gas emissions, 
including dioxin type compounds (although these are of high public concern, it 
should be noted that there are strict EU standard limits on dioxins from 
incineration processes). Potentially significant is the risk of bioaccumulation, 
although other sources are more significant. Nutrients such as phosphorus, 
potassium and humus, present in the raw waste, are lost145  

 Social – the visual eyesore of the chimney; the potential to negatively change 
residential perceptions of neighbourhood quality with a potential reduction in 
value of local property and perhaps most significantly, public concerns about 
perceived health issues, anxiety, stress, and a related distrust of government 
and scientific institutions leading to a feeling of powerlessness and alienation.  

The information gathered during this study, has not found any evidence that link 
incineration with specific health risk. For example, a recent (2004) UK based review150 
of the environmental and health effects of the management of MSW, looked in detail at 
studies of incineration facilities, and found no consistent or convincing evidence of a 
link between cancer and incineration. There is little evidence that emissions from 
incinerators make respiratory problems worse. In most cases the incinerator 
contributes only a small proportion to local levels of pollutants. Despite the lack of clear 
and consistent evidence, which proves the negative health implications of incineration 
technology, perceived public opinion of health concerns and NIMBY attitudes continue 
to be widespread.  Consequently, finding suitable locations for incineration plants is 
often a problem, and political good will / bad will affects whether development permits 
are granted. 

The same type of impacts are associated with the use of waste as a fuel in co-
incineration facilities. Such facilities will have to comply by end 2005 with the emission 
limit values set in the incineration Directive – these are the same as for incinerators as 
regards the main pollutants although there are some differences in particular for NOx 
and frequency of certain controls. In many cases co-incineration has higher energy 
efficiency than incineration. 

e) Does the available information support specific recycling or recovery 
initiatives, e.g. more recycling of a particular waste flow? 

The literature review found no systematic attempt to compare the impacts of different 
waste flows. 
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Some studies136,105 indicate that there are cases where factors (such as geographical 
location, contamination, local markets and reprocessing capacity) can mean that 
energy recovery becomes the best practicable environmental option (BPEO). Likewise, 
a few of the nine LCA studies reviewed as part of the ETC/WMF105 study covering 
alternative waste management options for paper and cardboard, arrive at the 
conclusion that incineration, under certain circumstances can be more favourable than 
recycling. However, for this to occur, requires a special combination of assumptions. In 
short, it is clear from the studies reviewed, that in general, the hierarchy of waste 
management supports material recycling and re-use as options that should be 
considered before energy recovery in dealing with wastes. However, according to 
CEPI, 19% of the paper on the market cannot be recycled for technical reasons, thus 
alternative options must be available80. 

Despite the general support for the waste hierarchy, the relative advantages of one 
waste management option over another are complex and dependant on a range of 
environmental, economic and social issues. For example, a study42 for the EC (2001) 
on the impacts of different waste management options on climate change, 
demonstrated that source segregation of MSW followed by recycling (for paper, 
metals, textiles and plastics) and composting / Anaerobic Digestion (for putrescible 
wastes) gives the lowest net flux of greenhouse gases, compared with other options for 
the treatment of bulk MSW. Incineration with energy recovery (especially as CHP) 
provides a net saving in greenhouse gas emissions from bulk MSW incineration, but 
the robustness of this option depends crucially on the energy source replaced42.  

In terms of economic factors on the other hand, with the principal exception of 
aluminum, the price of materials recovered from MSW does not cover the costs of 
separating and reprocessing, compared with virgin materials. As a result such 
operations usually require subsidy.. 

A number of studies have assessed the effectiveness and benefits of different 
recycling policies, although even for specific waste streams the results are dependent 
upon particular circumstances. For example, DG Environment commissioned a 
report110 in 2000 to assess the waste management costs of diverting PVC waste away 
from incineration, in particular towards recycling, and the associated costs and 
benefits. The study covered the EU15 and six candidate countries for the period 2000 
to 2020.  PVC waste is anticipated to increase from 3.6 to 6.4 million tonnes per 
annum. At the time of the study, 82% went to landfill, 15% was incinerated and 3% 
recycled.  The study assessed the following three scenarios: (1) recycling increases to 
15%, decrease in landfill and incineration; (2) recycling increases to 22%, decrease in 
landfill and incineration (3) recycling unchanged, incineration decreases to 30% (from 
BAU forecast of 45%), increase in landfill.  The results show that scenarios one and 
two were dependant on the net recycling costs charged to waste producers as a 
disposal fee for recycling and the costs collection and segregation.  Unit costs were 
lowest for scenario one, where recycling is focused on easier to process products.  In 
scenario three there were net savings in costs when diverting PVC from incineration to 
landfill. The assessment of the external costs for each scenario concluded that: in all 
cases diverting PVC from incineration resulted in environmental improvements; 
environmental benefits were sufficient to outweigh the financial costs in scenario one, 
even when the avoided ‘incinerator subsidiary’ is excluded (this costs accounts for the 
costs associated with PVC, as each unit of PVC incinerated requires the same amount 
of alkaline reagents to counter the high chlorine content, as 70 units of MSW); In 
scenario two, environmental benefits only exceed costs when high valuation of 
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externalities is used; and scenario three shows a net cost saving in financial and 
environmental terms110.   

f) Does the available information support the use of specific recycling policy 
instruments, e.g. producer responsibility? 

The literature review found no systematic attempt to compare different policy 
instruments (e.g. producer responsibility, landfill bans, economic instruments such as a 
landfill tax, or negotiated agreements) across different wastes or indeed for a given 
waste stream. The results from the recycling model developed as part of the review of 
materials or product based recycling (Task 3), suggests that the most critical factor in 
terms of providing an incentive to recycle is the level of disposal costs. This in turn 
implies that instruments designed to increase these costs (e.g. higher operating 
standards or landfill taxes) will, as a general instrument, be more effective. 

Responses to the consultation process (Summary Table 2.7), generally acknowledged 
that the lack of further recycling targets/policies would potentially have a negative 
environmental impact compared to further policy measures. However, from an 
economic perspective, a no further action policy would have the benefit of avoiding the 
potential distortion to production costs of further targets. For example, there were 
strong concerns that setting differentiated targets by Member Sate would have 
significant implications for competitiveness. Overall, additional targets should be based 
on LCA, with new policies linked to existing measures, and with lessons drawn from 
the challenges/issues raised from existing targets.    

One study114 which reviewed 11 recent LCA studies on Plastic Recovery, 
recommended that EU policy should serve as a driver for plastic recycling by setting 
increasing recycling targets and applying the extended producer responsibility concept. 
However, some studies indicate that the effectiveness of this policy in encouraging 
recycling may prove difficult in dealing with some plastic waste sources. For example, 
producer responsibility policies for the recycling of plastics from C&DW (second largest 
producer of plastics waste in EU-15) face low landfill costs and controls; the 
fragmented nature of the industry; the time and costs required for on-site material 
separation and the costs of collection and transport to recycling sites136. Additionally, 
there are issues related to applying producer responsibility to products with a long life 
for which there is no natural mechanism for tracing ownership. 

According to ICON (2001), recycling policies based on producer responsibility for 
batteries have been successful in a number of Member States. For example, many 
have organised collection schemes to increase collection rates, with obligations for 
retailers and producers to accept batteries returned to them.  Stated collection targets 
range from 100% in France and 99.9% in Denmark, to 75% in Portugal (Bied-
Charreton, 1997).  Despite the relative success of measures based on retailer and 
producer responsibility, some Member States, including the UK, have not set up any 
formal system as a high (estimated >90%) recycling rate is already achieved by 
existing routes using scrap metal dealers.  However, this relies on the scrap value of 
lead providing an economic incentive. Thus, at times of low value, there is less 
incentive for collection23. 

Producer responsibility may help to initiate the development of products, which 
consider the ‘use’ and ‘disposal’ phase of the life cycle, e.g. design to make products 
easier to dismantle and reuse/recycle/recover. 
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The OECD is currently studying how producer responsibility may impact on the design 
of products. 

g) Does the available information support that prevention of waste is desirable 
from a general perspective? 

The information reviewed during this study, demonstrates that waste generation has a 
wide range of negative economic, social and environmental impacts (e.g. see 
Summary Tables 3.1, 3.2 and Technical Tables 1, 5a, 5b, 6a), which is a justification in 
itself that waste prevention is desirable, as advocated through the waste hierarchy.  
However, waste prevention policy must also take account of the economic and social 
benefits of activities that lead to waste generation, by adopting life-cycle thinking.  

Experience demonstrates that when waste generation and waste management form 
the basis of decision-making, in the absence of considering the ‘use’ phase, an 
incomplete picture of the product life cycle and its main environmental impacts is 
created. For example, one case debated in the literature is the likelihood of recycling 
quotas for end-of-life vehicles leading to the construction of cars made of heavy steel, 
which is easily recycled, but which could result in increased fuel consumption during 
use phase.  

Comments submitted by the EEA highlight the need to further develop data 
(knowledge base) and a better understanding of material and product flows. This is 
increasingly important as production processes, compounded by globalisation, 
generate production systems that are very complex. 

Although waste prevention is generally desirable, some concerns were raised in 
relation to the introduction of additional waste prevention policy. Firstly, before 
additional measures are introduced, there is a need for clarification on the definition of 
‘waste prevention’. The consultation response suggested that confusion exists. For 
example, for some respondents, waste prevention relates to a reduction in the amount 
waste sent to landfill and incineration, whilst for others it interpreted as preventing 
waste arising from production and consumption.  Secondly, and related to the fact that 
different stakeholders interpret waste prevention in different ways, is the observation 
that existing policy has not been fully implemented, raising the issue of what priority 
should be attached to the transparent interpretation and effective enforcement of 
current measures, rather than introducing a new framework. Thirdly, it is not clear how 
additional prevention measures will operate and be implemented in the context of the 
existing framework. Particular concerns were expressed in relation to some of the 
proposed prevention instruments suggested as part of the consultation process, which 
contradict current waste policy.  

h) Does the available information support the use of specific prevention policy 
instruments? 

Responses to the consultation process (Summary Table 2.6), generally acknowledged 
that preventing waste would have positive environmental impacts. However, the overall 
economic, environmental and social benefits of the policy was dependant on the 
proposed prevention instruments. For example, the following policy measures were 
generally welcomed:  

 Promotion of consumer based measures (however, benefits depend on the 
availability of choices between environmentally differentiated products); 

 MS  based waste prevention programmes; and, 
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 Negotiated agreements at EU and/or national level containing prevention targets 
and a mix of measures. 

The following prevention policy instruments induced less support: 

 Setting weight based waste prevention targets 

 Setting substance content based (e.g. heavy metals) targets for qualitative 
prevention 

 Setting environmental pressure based prevention targets 

 Setting EU wide indicative prevention targets 

 Producer based measures 

 Production process based measures 

i) Does the available information support a common standards approach to 
maintaining a more or less free recycling market in the EU? 

Few comments were submitted in the consultation regarding a common standards 
approach, however some consultees were concerned that under the objective of 
harmonising EU standards, the remaining existence of facilities with lower standards 
posed a problem of negative (downward) competitiveness. Thus for European 
technological development purpose, it is important to reach a certain level of quality 
and to establish minimum standards. The work on the IPPC extension (Task 4) 
suggests that the use of IPPC to secure common standards would increase trade by 
removing lower standard operators (although the more expensive recycling process 
may provide a disincentive to trade). 

A few respondents felt that a waste shipment regulation was not necessary when EU 
standards for recycled materials exist with common environmental standards for 
installations and a more common understanding of when a waste ceases to be a 
waste. 

j) Does the available information support specific action on clarifying end of 
waste, the definitions of recovery and recycling? 

Clarifying definitions of waste 

The majority of respondents to the consultation felt that clearer definitions of waste 
terminology would help reduce confusion, and that if ‘no action’ is taken on the end of 
waste criteria, current problems will remain, for example (Summary Table 2.5):  

 EU businesses disadvantaged in global trade for some materials;  

 Innovation will be discouraged because of uncertainties; and,  

 In some cases recycling may be hindered.   

In general, the introduction of actions on the definition of end of waste will encourage 
recycling. The impacts of two approaches (use of technical criteria or the use of 
informal guidelines) are summarised in Table 2.5. Adopting technical criteria for 
defining the end of waste is predicted to have largely positive economic, environmental 
and social impacts. For example, it should encourage cleaner recycling and the 
recycling and trade of the related wastes through:  
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 A reduced administrative burden associated with permits; 

 Increased confidence in the material, raising demand; 

 Reduction of costs and potential competition distortions related to legal 
uncertainty such as dealing with authorities that have different interpretations or 
that apply different standards. 

However, the implementation of technical criteria will involve compliance costs for 
materials when it is necessary to demonstrate they are clean. Such criteria need to be 
adapted to the specific use of the material, which can be challenging. 

Implementing informal guidelines is reported to have the same types of impacts as the 
technical criteria option. However in some cases the greater flexibility provided by 
these guidelines enhance benefits, in other cases non-uniform application may reduce 
the benefits. 

Clarifying definitions of recovery 

The extent to which specific action on clarifying the definitions of recovery and 
recycling is supported is dependant on the terms of the definition prescribed and the 
position of the respondents   For example, a clear legal definition of waste disposal and 
recovery should: 

 Help to prevent cost intensive court cases, e.g. prevent industry resorting to the 
ECJ to resolve disputes; 

 Provide consistency and give a fair playing field; 

 Support the increasing harmonisation within the EU and with a growing market 
for waste management services, as different interests interact with each other; 

 Simplify the application of the Waste Framework Directive; and, 

 Provide clarification “when a waste becomes a product” may help to close loops 
or to optimise existing loops resulting in a positive impact for the environment. 

On the other hand, if ‘no action’ is taken on the definition of recovery and recycling 
current problems will remain. The current definition is viewed as detrimental to the 
environment and is leading to increased costs for waste contractors: 

 Economic impacts - EU businesses are seen as disadvantaged in global trade 
for some materials; innovation is discouraged because of uncertainty; and the 
lack of a precise definition of recovery provides a barrier to the expansion of 
markets for recycled materials. 

 Environmental impacts - Recycling is hindered in some cases, for example, a 
lack of clarity in the past has lead to closure of high level recycling installations 
in the Netherlands. The lack of definitions encourages waste shipment to 
countries where the level of waste management is the lowest. A European wide 
sophisticated environmental protection and quality level is not guaranteed under 
the current system; for example, the lack of definition of waste related terms is 
the main burden to proper integration of reuse and recycling strategies in the 
construction sector.  

However, other respondents (especially from the incineration sector) argue that current 
European Court of Justice guidelines provide adequate clarity on the legal definitions, 
and that further changes would have far reaching practical implications. For example: it 
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has been estimated that ECJ decisions to classify incineration as a disposal operation 
(even if energy is produced or sold by municipal solid waste incinerators), could cost 
the European incineration industry ca 260 million Euros/year (between 2004 and 
2008). Further, it has been estimated that the ECJ decisions to classify incineration 
with energy recovery as a disposal operation could lead to the degradation of the 
environment.  For example, incineration with energy recovery is usually considered as 
a means of diverting biodegradable municipal waste from landfills and helps the EU to 
comply with European directive 1999/31/EC. However, there are concerns that if 
incineration is defined in the same category as landfill, some local authorities may be 
tempted to choose the cheapest option (landfill), which will in turn degrade the 
environment. 

3.3 General Observations of the Use of Instruments in the Strategy 

3.3.1 EU and MS Measures 
The TSPRW seeks to provide the framework for further waste management measures 
to prevent wastes and to increase recycling. It does so in full recognition of the 
problems of defining the environmental impacts of waste, and of defining the optimum 
design and use of products to minimise environmental impacts over the life of materials 
from ‘cradle to grave’3.  

The complexities and difficulties of defining the environmental impacts from the use of 
different materials in different products, used in different ways, is compounded by the 
fact that these impacts differ between MS (reflecting different cultural, economic and 
social activities, and different physical environments)4. Moreover, where impacts are 
local rather than global, different MS will accord different weights to the significance of 
the impacts, again reflecting different economic, social and environmental conditions. 

It therefore follows that the Strategy can not seek to introduce common EU prevention 
or recycling targets or (in the case of economic instruments) common tax rates, without 
the risk of introducing perverse incentives which increase, rather than reduce 
environmental impacts. 

The responses to the consultation reflect a degree of debate on this issue. On the one 
hand, there is concern that the absence of a common EU target will in some sense be 
unfair, allowing some MS to set lower targets and hence incur lower costs. EU targets 
would represent an agreement on a minimum level of ambition. On the other hand, 

                                                      
3 For example, see: Okopol (2004) Definition of waste recovery and disposal operations: Part A 
Recovery and disposal operations; EEA (2003) Europe’s Environment: The Third Assessment, 
Copenhagen; Smith et al (2001) Waste Management Options and Climate Change. Final Report to 
the EC, DG Environment. AEA technology Environment. 
 
4 ETC/W&MF (2004) Technical paper on the assessment of environmental pressures and potential 
environmental impacts from waste management, commissioned by EEA; EC (2000) A study on the 
Economic Valuation of Environmental Externalities from Landfill Disposal and Incineration of Waste. 
Final Main Report, DG Environment; IPTS/ESTO (2004) Techno-Economic Outlook on Waste 
Indicators in Enlargement Countries (Teo-Waste) Final Report. Joint Research Centre EC; ARGUS 
et al (2001) European Packaging Waste Management Systems, Final Report commissioned by the 
EC, DGXI.E.3; Eurostat (2003) Waste generated and treated in Europe, Data 1998-2001, (personal 
corrspondance). 
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there is a view that only within a given MS is it possible to determine, using life-cycle 
thinking, the appropriate nature and scale of intervention.  

Two observations might be made in response: 

1. It is clear that the environmental impacts of wastes and the costs of dealing 
with wastes do differ between MS. It is therefore implausible that a single EU 
target rate could be as economically efficient as allowing MS to set their own 
targets. 

2. It also seems clear that there is great merit in adopting an EU perspective on 
particular waste streams and related products which are of general concern 
(even if specific impacts can not be defined) because it allows engagement 
with, and a response from, EU industry, allowing sharing of information and 
ideas of how to respond, and economies of scale to be achieved.  

3.3.2 Types of Instrument 
The complexity associated with defining the environmental impacts of waste, are 
further compounded by the complexity of industry and consumer response. This 
complexity makes it extremely difficult, even within a given MS, to determine the 
optimal scale of intervention. 

As a general rule, the greater the complexity the harder it is to define a suitable 
regulatory response, with the risk of perverse effects and disproportionate costs. This 
is partly because of the difficulties of understanding and anticipating how costs will be 
incurred and passed on through the value chain. This in turn argues in favour of more 
weight being given to the use of economic instruments. 

It is recognised that there are political concerns over the idea of an EU policy that 
favours the uses of taxes on disposal. However, the strong conclusion from the work in 
the study and from the literature is that higher disposal costs that fully reflect the 
environmental costs of wastes are essential to effective measures to prevent and 
recycle wastes. The rising costs of disposal as a result of EU directives should not be 
confused with the need to internalise social, as well as private, costs in disposal 
charges. 

3.3.3 Producer Responsibility 
The application of producer responsibility has been central to the efforts to increase 
recycling5. The importance rests in part because of the need to ensure that there is an 
incentive on the part of producers to revisit the design of products to reduce the costs 
of recycling, and by implication, reduce the amount of waste, or the environmental 
impacts of recycling, or both. 

This incentive could be important in the context of waste prevention; where products 
have to be designed in ways that through their use and disposal, less waste is 

                                                      
5 OECD (2003) Voluntary Approaches in Environmental Policy: Environmental effectiveness, 
economic efficiency and usage in policy mixes. Environmental Policy Committee, OECD; Oko-
Institut e.V (2000) Assessment of Plastic Recovery Options, commissioned by the European 
Environmental Bureau (EEB), Brussels; OECD (2004) Economic Aspects of Extended Producer 
Responsibility  
 

 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    44

generated. However, where policy measures attempt to influence design it is important 
that this results in reduced environmental impacts. Therefore, in cases where the 
waste phase represents only a minor part of the life-cycle impacts of a given product, 
promotion of eco-design could have more favourable outcomes than promotion of 
design for recycling – which is the primary result of producer responsibility as 
traditionally applied. 

There are however, some practical limits to the use of producer responsibility where 
particular industries are characterised by a wide variation in the nature and size of 
producers, and where small producers represent a large share of output. The most 
significant example is perhaps the construction industry, which hampers the use of 
producer responsibility in relation to construction and demolition wastes. 

3.3.4 Trade Incentives 
The interest in promoting trade in wastes for recycling within the EU and with 3rd 
countries rests on the ideas that (1) current trade is impeded by regulatory 
requirements that impose additional costs on recycling activities and (2) increased 
trade would lead to lower costs and hence provide further incentive to recycle. Again 
the response to the consultation reflects conflicting views; with some respondents 
wishing to see stronger controls on waste shipments, while others view such controls 
as preventing an efficient recycling industry. 

At the same time as the interest in deregulating waste shipments, there is recognition 
that some of the differences in cost between MS is because of the operation of lower 
environmental standards at recycling plants. Extending the use of BAT (via IPPC 
permits, or under general WFD rules) is one way of securing a degree of 
standardisation in controls. However, to the extent that both disposal costs and 
recycling costs are driven by EU environmental controls, the scope for cost variation 
and hence for trade may decline over the medium term. 

The scope to remove existing controls on shipments of wastes for recycling will be 
dependent on demonstrating that the trading in wastes that might take place after their 
removal, does not lead to an increase in ‘eco-dumping’, resulting in higher 
environmental impacts. The proposal to increase, through IPPC, some standardisation 
of environmental standards applied to recycling facilities across MS is an attempt to 
ensure that this does not happen. 

The introduction of new environmental standards for recycling facilities will need to be 
introduced mindful of the possible effects on incentives to waste producers to divert 
wastes from recycling to disposal options. Since existing measures, such as the landfill 
directive, aim to increase standards at disposal sites, resulting in higher disposal costs, 
the extension of IPPC to recycling facilities and activities not currently covered would 
need to be phased alongside the implementation of measures directed to disposal 
sites, to ensure that there was no reduction in the incentive to recycle. 

The removal of existing waste shipment controls would then need to be phased and 
programmed in line with any roll-out of IPPC extension, unless removal of waste 
shipment controls could be demonstrably shown to avoid eco-dumping (because of the 
nature of the wastes and existing controls on the relevant recycling facilities). As noted 
above, the extension of IPPC to recycling facilities across MS will reduce some of the 
existing cost variation between MS due to lower environmental standards. However, to 
the extent that there remain recycling cost variations per unit of waste between MS 
after taking into account transport costs, for example because of differences in labour 
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costs, then the allowance of trading in wastes should increase the level of recycling 
and result in competition capable of placing downward pressure on recycling costs. 
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PART TWO - ASSESSMENT OF MATERIALS VERSUS PRODUCT 
RECYCLING 
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4 INTRODUCTION  

This part provides a response to task 3 of the study, for which the brief requires the 
consultants to examine the potential economic, environmental and social impacts of 
conducting waste recycling policies based on a materials approach and on a product 
based approach.  To date EU policies have taken a product-based approach, targeting 
end-of-life vehicles, electrical and electronic equipment and packaging. 

5 APPROACH 

5.1 Objective & General Approach 
The brief requires a comparative assessment of material and product approaches to 
increasing the recycling rate.  The aim is to see if there are significant differences from 
the two approaches to achieve a given level of recycling. The general approach is to 
assess the comparative costs and benefits of the two approaches, using paper and 
plastics to illustrate the issues. The two approaches will be described with reference to 
a range of regulated and non-regulated products, with differing rates of recycling 
depending on the scenario. 

The materials examined are plastics and paper.  These generic material labels each 
cover a very large number of material types and product markets, each with their own 
costs, prices and dynamics.  Useful descriptions of these markets are available in the 
literature6.   The analysis explores the following questions: 

 If one was to seek to increase the European average recycling rate for paper by 
10% (from 57% to 67% of total consumption) what are the comparative 
economic, environmental social impacts in achieving this transformation through 

− Increasing the recycling of paper/board packaging waste, as opposed to, 

− Targeting currently regulated waste paper/board fractions with the lowest 
economic recycling costs and in nominated products. 

 If one was to seek to increase the recycling rate of plastics by 10% (from 15% to 
25% of collectable waste7) what are the comparative economic, environmental 
social impacts in achieving this transformation through 

− Increasing the recycling of plastics from end-of-life vehicles, packaging and 
electric/electronic equipment, as opposed to 

− Increasing the recycling of plastic fractions for which recycling has the lowest 
economic costs in currently regulated and in nominated products. 

                                                      
6 see for instance The Economics of the European Paper & Board Recycling Industry: Structure & 
Policy Issues.  DG Enterprise. April 2004.  
7 EU aggregate waste data examined for the materials considered in this report tend to be compiled 
by specialist analysts retained by industry organisations for the purpose.  Their estimates of 
‘collectable wastes’ are based application of expert judgement to the available data, adjusting for 
material use or consumption patterns. 
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The target recycling rates prescribed by existing waste Directives, by way of 
comparison, are shown in Table 5.1 

Table 5.1 Target recycling rates in existing Directives  

Directive Material Target Date 

Packaging Directive Post-user plastics 
packaging 

22.5% minimum 
15% minimum 

2008 
2001 

ELV Directive Reuse & recovery 
Reuse & recycling 
 
Reuse & recovery 
Reuse & recycling 

minimum of 85%  
minimum of 80% 
 
minimum of 95% 
minimum of  85% 
(all by average weight 
per vehicle) 

2006 
 
 
2015 

WEEE Directive  Establishment of 
collection systems 

13/8/05 

  4kg/capita/yr 
separate collection of 
WEEE from private 
households 

31/12/06 

Note: WEEE recycling targets depend on category 

Definition of recycling and the counterfactual 
For the purposes of analysis ‘recycling’ is interpreted as recovery for mechanical 
recycling – i.e. diversion of material from waste disposal into a process whereby it 
becomes available for secondary use.  This allows a focus on the key issue (avoided 
environmental costs of disposal plus differences in environmental benefits) and allows 
for export of collected products to third countries for reprocessing8, trade in collected 
material being a feature of some markets.    

 

5.2 Economic Analysis 

5.2.1 Specification of the scenarios 
The analysis is undertaken through two scenarios: Scenario 1: Product Based (where 
additional recycling is achieved though the existing Directives) and Scenario 2: 
Material Based (where additional recycling is achieved through non-regulated products 
such as construction wastes and agricultural wastes).  

Given the volume increase in recycling that has been modelled, Scenario 2 requires 
extra recycling of regulated products in addition to unregulated products; the total 
volumes of agricultural and construction wastes would not, even if fully recycled, 
enable the total increase in recycling in the scenario to be achieved. 

Each of the two scenarios explores a generalised 10% change in the European 
recycling rate, without requiring that each member state achieved a 10% change. This 

                                                      
8 The problems arising from the scope for different interpretations of recycling, recovery and related 
terms under the Waste Framework Directive is a consistent theme in the literature, especially from 
industry representative bodies. 
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latter point is important as, within a given material market, the cost of moving the EU 
average recycling rate by 10% can be expected to vary very significantly according to 
how that increase is distributed.  It would be expected that requiring a 10% increase in 
each member state, for instance, would be more expensive than a mechanism that 
delivered the largest increases in recycling where the marginal costs were lowest. 
European legislation tends to work by requiring each country to take on the same 
target, there being no EU-wide pricing or other mechanism (beyond the existing market 
incentives) to deliver what would be expected to be the more efficient solution. 
Nonetheless, the empirical data show that in any given year there is a very large 
variation in the actual recycling rate achieved for the same material from member state 
to member state. 

The 10% increment is referenced to existing recycling rates, not the future 
requirements set out under the various relevant directives (Table 5.1). Changes in 
recycling rates over recent years point to member states seeing a momentum behind 
the increase in recycling rates dating back into the 1990s, particularly in those 
countries that were starting from a lower recycling base. To the extent that this 
momentum is maintained in pursuit of national policies, and implementation of the 
packaging, ELV and WEEE directives begin to take effect, then an upward movement 
in the EU average recycling rates would be expected over the coming decade without 
any new and additional policy measures.  

In the analysis, the scenarios leave other parameters unchanged (such as innovation, 
volatility of the value of collected materials, etc.).  We briefly describe these other 
parameters.  Waste generation growth rates have been postulated based on industry 
consultations and the literature. 

5.2.2 Demand 
Expectations about the achieved market price for the recycled material are central to 
the rationality of the scenarios being costed, and to the more general determination of 
full social costs of the options.  The market price obtained for recycled material reflects 
the interplay of a variety of factors (primary resource prices (oil, steel, virgin paper pulp 
etc.), local and external demand for secondary materials, industry investment in capital 
equipment, contract terms, transport) and the supply of secondary materials.  An 
increase in the supply of secondary materials without a commensurate increase in 
demand suggests, all else being equal, a fall in the priced achieved for the recycled 
material.  The material that is cheapest to recover from the waste stream is not 
necessarily that which offers the best investment return if secondary prices in that 
material are also low. In extremis, recycled material that has been collected and 
processed but for which there is no market may be dumped – the most costly outcome 
of all. 

For the purposes of the assessment the scenarios assume that the end-market 
absorbs the additional material collected and real prices remain unchanged. This 
assumption can be considered in the light of the increasing demand, especially from 
China for recyclable material. In this way this analysis of the economic impacts is 
limited to a cost assessment of the collection and processing of material. The larger 
the proportional change in recycling rate proposed, the more this assumption needs to 
be tested (e.g. through a sensitivity analysis). 
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5.2.3 Costs 
As a general case the cost functions of recycling activities are very poorly described in 
the literature.  The data points that do exist point to wide variation in the material 
collection, transport and processing costs incurred in different locations. 

As well as a sparse literature, this cost data variation also reflects the very different 
types and nature of recycling infrastructure across the member states: 

 From well established national schemes to ad hoc local arrangements; 

 From comprehensive coverage of a wide range of materials to selective focus on 
particular products 

Collection costs are influenced by factors such as density of waste producers, the 
volume of material generated per producer, the distance to the receiving facility for 
collected materials, frequency of collection and other aspects of the design of the 
recycled waste construction scheme, the wider waste collection infrastructure, and 
services are contracted (e.g. as a bundled or separate service).   Similar variability 
applies in subsequent transport costs, such as move of materials to the processing 
facility, as distances and unit travel costs vary.  There is as a consequence no 
standard cost for a given material and the literature tends to provide illustrative case 
studies. A recent report on municipal waste management costs in the EU provides a 
more detailed discussion of this topic9.  

In most cases it is far from clear whether the costs in the literature are best interpreted 
as average costs, or can reasonably be used as marginal cost data of the kind most 
useful for this analysis.   

Marginal cost data (where found) are most reliable over relatively short changes in 
volume and over short time periods.  The greater change in the recycling rate 
modelled, the greater the expected variation in marginal costs from those observed in 
the market today, and so the more uncertainty one would expect in the results.  The 
current context, of a 10 year timescale and a change which for plastics would amount 
to a 66% increase on present recycling rates clearly challenge an assumption of a 
standard or static marginal cost.  It is, at least in principle, possible for marginal costs 
to move up or down according to the interplay of cost drivers (transport, labour costs), 
economies of scale, technological change, sourcing strategies, etc.  

The marginal costs of recycling are built up from the constituent processes – including 
separation and sorting, collection and downstream transportation, processing and the 
revenue achieved for the collected product.  The cost functions are complex and can 
vary significantly from place to place even for the same material.  Technology, 
organisation of waste services, policy interventions and external market forces all 
impact on the cost function.   With a given production and consumption patterns it is 
therefore possible to increase the achieved rate of recycling in the market by 
interventions that: 

• Reduce the cost structure of firms engaged in recovery of waste, e.g. 

o avoiding over-regulation of firms managing collected products  

                                                      
9 Costs for Municipal Waste Management in the EU. Final Report to Directorate General 
Environment, European Commission. Eunomia research & consulting et al. 2003. 
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o application of smarter technology for sorting waste  

• Improve the efficiency of secondary markets (e.g. standards for collected 
products, common interpretation of legislation) 

• Educating users and changing collection systems to deliver better separation 
of materials at source. 

These measures act in the context of the prevailing waste policy ‘environment’ which 
itself impacts on the incentives and requirements to recycle through measures such as 
landfill bans, targets, and economic instruments.  

The expansion of collection across a wider range of products and markets provides the 
potential, at least, for the market to exploit lower marginal costs where they exist. 

A few studies have explored optimality in the context of recycling and attempted to 
determine the point where the marginal cost exceeds the marginal benefit.  Table 5.2 
illustrates the results of a study directed at packaging material.  In both instances, the 
target recycling rates being considered in this exercise (where those relate to collected 
packaging material) are within - for paper -  or below  - for plastic - the range of optimal 
recycling rates determined. 

Table 5.2 Optimal recycling rates by packaging material  

 Minimum recycling 
rate 

Maximum recycling 
rate 

Plastic 28% 38% 
Steel 60% 75% 
Aluminium 25% 31% 
Wood 47% 65% 
Paper & board 60% 74% 
Glass 53% 87% 
Composites 0% 0% 

Source: Evaluation of the costs and benefits for the achievement of reuse and recycling targets for the 
different packaging materials in the frame of the packaging and packaging waste directive 94/62/EC – Final 
consolidate report.  RDC-Environment & Pira International, March 2003.  

In the case of some waste streams there have been few well-established schemes for 
analysis.  The removal of plastics from waste electrical and electronic equipment, and 
end-of-life vehicles are examples. 

The variation in the cost data might also suggest scope for improved productivity and 
reduced costs through spread of best practice in, for instance, the procurement and 
specification of collection services.  These would complement any innovation in 
technology in the form of, for instance, improved automated sorting technologies. 

The merchant prices of collected material are better documented than collection and 
sorting costs, but these typically represent only a fraction of the overall recycling cost 
equation. 
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5.2.4 Externalities 
In considering a socially optimal recycling rate the issue of external costs, i.e. costs to 
society not born directly by the parties to a transaction, is relevant.  Examples of these 
costs include: 

 Pollution costs arising from waste disposal that are not reflected in waste 
disposal prices (e.g. leachate, disamenity, greenhouse gas emissions); 

 Externalities associated with production of the material in question that are not 
reflected in virgin material prices (e.g. greenhouse gas emissions); 

 Externalities associated with the recycling process (emissions from transport, 
disamenity of recycling facilities) 

Once they are recognised, the management of these externalities is a policy question 
in its own right.  The normal policy model would be for each to be addressed through 
regulation or pricing at the point where it arises. 

The results of a study for the Commission published in 2000 on the externalities of 
landfill and incineration are shown in Table 5.310.  The report notes that while methods 
for valuation of air pollution are relatively well developed, there have been few attempts 
at valuation of disamenity and emissions to air and water associated with waste 
management facilities and as such the results associated with these aspects of the 
issue should be regarded as highly uncertain.  It also notes that it was a 
methodological study not intended for use in the comparison of waste management 
options.  Its application in the current study must be seen in that context.  Equivalent 
studies on the externalities of recycling and of upstream avoided externalities have not 
been found. 

Resource scarcity is also often cited as relevant to recycling policy.  However, scarcity 
is first and foremost reflected in market prices. These prices, revealed in highly 
sophisticated commodity markets, are highly sensitive to changes in factors expected 
to influence the scale or cost of supply.   

 

                                                      
10 Further discussion of waste management externalities is available in:  Evaluation of treatment 
options for municipal solid waste.  Rudi Torfs, Ann Van Der Linden, Ari Rabl, Assaad Zoughaib, Tim 
Taylor, Steve Arnold, Danae Diakoulaki and Mike Holland.  Sustools Project.  Final Report on Work 
Package 3. Sustools Project. Contract N° : EVG3-CT-2002-80010.   Project funded by the European 
Community under the ‘EESD’ Programme (1998-2002).  
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Table 5.3 Estimates of the externalities of waste management options 

 Total 
external 
costs, €/t 

Pollution 
displacement 

Exemplar 
estimated 
external costs 
per tonne, € 

Specification 

L1 15 (7 – 34) -4 (-10 - -1) 11   (range 6 – 24) Modern contained landfill fulfilling 
31/EC/1999. Leachate collection 
and treatment system. Landfill gas 
is used to generate electricity and 
heat. 

L2 20 (9 – 44) 0 (0) 20 (range 9-44) Old landfill with no liner and no 
leachate or gas collection systems. 

I1 28 (10-43) -71 (-115 - -
19) 

-43  (-72 - -9) Incineration fulfils proposed 
directive on incineration of waste 
(per 2000/C 25/02). Energy 
recovered will generate electricity 
and heat which normally implies a 
high recovery percentage. This 
percentage is assumed to be 83%. 

I2 58 (28-88) -21 (-29 -  -4) 37 (16-84) This incineration fulfils the 
requirements of Directive 
89/369/EEC. Energy recovered will 
generate electricity only. Assumed 
to achieve 25% energy recovery. 

I3 77 (25-124) 0 (0) 77 (25-124) Does not fulfil existing directive.  
Electrostatic precipitator for flue gas 
cleaning. No energy recovery. 

Source: COWI. 2000. A Study on the Economic Valuation of Environmental Externalities from Landfill 
Disposal and Incineration of Waste. Final Main Report.  Best estimate with low and high estimates in 
brackets.  For full background, interpretation and caveats see original source.  

5.2.5 Counterfactual costs – the price of disposal 
The price of the counterfactual to recycling, i.e. waste disposal to landfill or 
incineration, varies widely across the European Union.  By example a 2000 study from 
incineration costs (gate-fees) ranging between €25 and €160 per tonne (in Spain and 
Germany respectively), with an average across Europe of €75/t11.  Another study found 
tax-inclusive landfill costs varying from a minimum of €9 to more than €140/tonne12. 

Such variations in disposal prices, together with the wide variety of policy, regulatory 
and institutional environments within which waste is managed across the EU, dictates 
whether or not recycling happens at a local level.  This helps to explain why, even in 
2005, the EU average recycling rate for an individual material can vary from less than 
one percent in one member state to more than seventy percent in another. 

5.2.6 Data and confidence limits 
When the local conditions that determine whether or not recycling happens vary so 
much, it is difficult to make generalised statements about the situation, or comparative 
costs of regulatory options, at an EU level.   

                                                      
11 European Incineration Profile 2000. Juniper Consultancy for ASSURE.  
12 See for instance, Cost for Municipal Waste Management in the EU. Final Report to Directorate 
General Environment, European Commission. Eunomia research & consulting. 2003. 
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The instrinsic structural complexity of the waste market, which arises from the different 
ways in which countries, regions and local municipalities have chosen to manage their 
waste, is compounded by a scarcity of information about recycling markets and costs.    

Evidence suggests that actual recovery (and recycling) rates vary considerably among 
and within member states, as do the per capita rates of material consumption on which 
recovery is acting.  The implication of the results in the literature is that,  

 for a given commodity, the marginal costs of additional recycling are very far 
from equal across the EU,  

 even with common (target) threshold recycling rates one would expect to see 
variation in the actual recycling rates achieved. 

 for a given commodity some member states may be approaching the technical 
limits to what can practicably be collected at the same time as others have very 
considerable scope for increases in recovery.   

 while legislation may be forcing a general upward trend in recovery rates, such 
variation in recycling is to be expected in the future.   

The literature suggests that determination of the optimal recycling rate at an EU level is 
extremely challenging, not least because what evidence there is on cost factors is 
suggestive of wide variation in basic parameters such as collection costs, costs of 
disposal, and the legislative and market instruments that impact on waste markets.   
Add in the complexities associated with internal and external trade in collected 
materials and the price volatility therein, the impacts of capital investment (e.g. in paper 
mills) on local markets, and multiple grades of product within these individual product 
markets (e.g. around 60 recognised grades of paper) and it is clear that any attempt to 
examine the costs of changing a ‘standardised’, EU-wide, recovery or recycling target 
is going to need some bold, if not heroic, assumptions.  It would also be expected that 
there would be fairly significant variation around that mean.   The nature and context of 
the analysis means that the output is not suitable for use beyond its intended 
application in this study. 

The practical implication of the observed variation and complexity of primary and 
secondary markets is that uniform targets may be better suited to use at a strategic 
level than for application to individual materials or sub-markets.  The greater the extent 
to which rigidities are introducing into the internal market, the greater the risk of 
creating outcomes that are economically, environmentally or socially sub-optimal.    

The comparative assessment of material and product based approaches to policy is an 
extension of this debate.  To the extent that the social costs of disposal of a tonne of a 
given material are not inherently linked to the particular use to which that material had 
been put, it would be inefficient to foster a situation in which much higher levels of cost 
were incurred recovering material of equivalent grade and market value from one 
source than another source (or product set).  However, from a practical perspective, 
and insofar as all products are made from materials and usage of materials tends to be 
concentrated in particular product groups, a materials-based approach tends to morph 
into a (wider, or different) products-based approach when put into action.   

5.3 Environmental Impacts 
The consultants are required to consider the comparative environmental impacts of 
product or materials-based policy options.  
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Options analysis in the waste policy field is increasingly well informed by the growing 
number of life cycle assessments in the literature.  These tend to focus on comparing 
the life cycle performance of alternative waste management options, e.g. recycling, 
disposal or incineration, and materials policy options, such as mandating the use of 
recycled materials in particular products.  Energy used in manufacturing the virgin 
material, and the energy yield and pollution associated with the selected waste 
management option are often important determining factors. 

For the present assignment our interest is in the comparative environmental 
performance of two alternative recycling strategies for which the upstream and a large 
part of the downstream environmental impacts are common to both.  In comparing  
environmental performance one is therefore looking for more subtle differences 
between the two strategies, the expected differences in the environmental impacts of 
recycling (or not) the same material from different waste streams.  For instance, is 
there a greater environmental advantage to recycling a tonne of agricultural plastics 
rather than a tonne of domestic packaging plastics, assuming that in the counterfactual 
both would be sent to the same incinerator or landfill?   It appears that in looking for 
differences in environmental impact one should focus on the comparative 
environmental performance of the recycling operations for each waste stream.  One 
factor that could influence the benefits of recycling a given fraction is its potential to be 
used in high quality applications (replacing virgin plastics) rather than low quality 
applications (replacing wood or concrete). 

It may be argued that the exception to this is where plastics arise as a product of a 
recycling operation that is motivated primarily by a concern to extract from products 
other materials that could be damaging were they to be disposed of – such as the 
heavy metals and other potential contaminants present in electronic equipment. 
Equally, those avoided environmental costs are more properly attributed to the 
recovery or recycling of the heavy metals rather than the plastic. 

It may also be expected that environmental impact per tonne of recycling operations 
varies with: 

 The scale and efficiency of the recycling operation, with professionally-run 
services and facilities mitigating  air, noise and other negative environmental 
impacts, and sufficient throughput to achieve efficient of vehicles etc. 

  The recycling rate, with a deterioration in overall environmental performance 
experienced as the recycling rate reaches its practical limit and increased 
marginal resource inputs being necessary to recover and process material 
marginal of saleable quality, or to generate product of deteriorating marginal 
quality. 

A review of the literature suggests that transport of collected materials and 
reprocessed material probably accounts for a large share of the environmental 
externalities of recycling (this not being inconsistent with the environmental impacts of 
recycling being much lower than the environmental impacts of waste disposal).   

Insofar as transport costs also account for a sizeable share of total recycling costs in 
many instances, and higher transport costs imply higher environmental impact, then 
transport cost could be adopted as a proxy for environmental impact, at for 
comparisons done within the same jurisdiction.  



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    56

5.4 Social Impacts 
The comparative social impact of alternative recycling strategies is interpreted as being 
primarily a matter of the relative impact on employment.  The majority of the literature 
in this area has examined the comparative employment intensity of recycling as 
opposed to incineration or landfill, rather than the relative impact of recycling the same 
material from alternative waste streams.  A 2001 report for the Commission examined 
the employment impacts of waste management policies in some detail13, with the 
WEEE recycling as one of its case studies.  Employment issues have also been 
examined in the context of considering the impact of the Packaging Directive14. 

In the absence of data on the comparative employment intensity of recycling of 
different plastic or paper waste streams it is assumed that employment costs form part 
of the costs of recycling and that direct and, by extension, indirect employment in 
recycling is positively correlated with the marginal recycling cost per tonne (i.e. more 
expensive recycling would tend to be more labour-intensive, whether in collection, 
processing or transport).  However, beyond the recycling industry it would be expected 
that adoption of a more (rather than less) expensive recycling strategy would, all else 
being equal, lead to losses elsewhere in the economy in respect of foregone 
opportunities associated with a more productive use of the capital employed (uses that 
may or may not be more employment intensive).  These macroeconomic effects are 
more complex to model. 

                                                      
13 RPA, 2001.  Employment effects of waste management policies. 
http://europa.eu.int/comm/environment/enveco/waste/waste_management_employment.pdf  
14 Perchards, 2004. Study on the progress of the implementation of Directive 94/62/EC on the 
functioning of the internal market: interim report Volume II - Annexes.  For DG Enterprise, European 
Commission. http://europa.eu.int/comm/enterprise/environment/interim_report_annexes.pdf   
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6 PLASTICS RECYCLING 

6.1 Market & statistics 
The per capita consumption of plastics rose at 3% per annum from 1991 to 2002, from 
64 to 95 kg/inh/year.  There is marked variation in consumption between member 
states, with Belgian consumption running at 127 kg/inh/yr compared to 38 kg/inh/yr in 
Greece15. Average consumption is approximately 91 kg/inh/yr.  Variances are 
explained in part by differences in consumption patterns of specific polymers and 
plastic products (e.g. PVC with long life applications is common in Germany but not in 
Greece)16. 

Figure 6.1 per capita consumption of plastic in the EU  
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Source: PlasticsEurope. 2004.  Plastics. An analysis of plastics consumption and recovery in Europe 

Plastic consumption encompasses a number of different polymers, a summary of the 
applications of which is given in Box 6.1.  The use of plastics by application is shown in 
Figure 6.2.  The packaging, electrical and electronic, and automotive sectors are 
subject to product-specific EU Directives.  Some other waste streams are subject to 
local voluntary agreements (e.g. agricultural plastics in certain locations). 

                                                      
15 Information System on Plastic Waste Management in Europe – European Overview 2000 data” 
Taylor Nelson for APME – March 2002. Reported in Good Practices Guide on Waste Plastics 
Recycling  - A Guide by and for Local and Regional Authorities.  ACRR, APME, ECVM, EUPR, 
EUPC. 2004. 
16 Good Practices Guide on Waste Plastics Recycling  - A Guide by and for Local and Regional 
Authorities.  ACRR, APME, ECVM, EUPR, EUPC. 2004. 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    58

Figure 6.2 Plastics consumption by sector 
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Source: PlasticsEurope. 2004. An analysis of plastics consumption and recovery in Europe.  

The fate of this material once used is shown in Table 6.1.  The lifespan of materials is 
highly variable – where most packaging moves from manufacture to disposal within a 
year, automotive plastics may be in use for a decade or more, and building and 
construction plastics take longer to emerge into the waste stream.  There are therefore 
lag effects of varying lengths in the extent to which changes in product composition 
and primary markets feed through into ‘collectable’ waste.   

Table 6.1 Collectable plastics and plastics recovery by end-use sector (‘000t), 
2002 
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Agriculture 311 149 16 1 0 145 53% 

Automotive 959 58 0 7 0 895 6% 

Building & 
construction 

628 52 2 0 0 574 9% 

Industry inc 
packaging 

4,190 1,332 269 444 0 2,145 38% 

Electrical & 
electronic 

848 32 0 3 0 811 4% 

Household / 
domestic 
inc. 
packaging 

13,671  843 54 4,222 330 8,246 7% 

Total 20,607 2,466 341 4,678 330 12,817 14% 

Source: PlasticsEurope, 2004. An analysis of plastics consumption and recovery in Western Europe. 
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Box 6.1 Polymers in the Plastics Waste Stream 

Packaging Waste 

This is the biggest sector for collectable plastic (over 50% of all plastic waste is found in packaging).  
Around 90% of packaging plastic becomes waste the same year it goes on the market.  In 2002, EU 
15 + Norway and Switzerland produced 11.1 million tonnes of post-user packaging waste.   

Proportion of polymers found in packaging waste: 

 Low density PE:  35% 

 High density PE:  21% 

 PP: 19% 

 PET (bottles): 14% 

 Polystyrene:  10% 

 PVC: 2.5% 

End of life vehicles 

Polymer composition of vehicle parts: 

 Bumpers and battery housings:  PP 

 Dashboards:  PVC, PU foam, PP 

 Lights (not recycled as much): PC, PMMA. 

Electrical and Electronic Equipment 

Polymer composition of main types of EEE: 

 Fridges:  Polystyrene and ABS  

 TV/PC:  ABS, polystyrene  

 Mobile phones:  ABS/PP 

Carpets 

Carpets are one of the largest components of waste plastic going to landfills, and are largely made 
up of polyamide (Nylon 6) and PP. Technical processes have been developed to break polyamide 
down into its original building block – caprolactam. 

Construction & Demolition Materials 

Most plastic fractions are found in pipes (PE and PP, sometimes (eg NL) PVC) and windows (latter 
is largest outlet for PVC). PVC is the largest plastic fraction in building materials. 

Agricultural Film:   

Mostly made up of Low Density PE (LDPE) 
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Estimates of the quantity of collectable plastics reflect these dynamics, with 
adjustments to estimated waste arisings being made on a sector-by-sector basis to 
reflect such time lags and the usage and consumption patterns of different sectors.  
Collectable packaging waste can be assumed to be about equal to packaging waste 
‘arisings’, while for construction and demolition waste the collectable fraction is smaller 
due to the larger non-collected/recoverable element in this waste stream (e.g. pipes left 
in the ground).   

To be mechanically recycled into valuable goods and to optimise recycling efficiency, 
collected materials must be as homogenous or pure as possible.  The industry targets 
this through selective collection and further screening at a sorting plant17.  Plastics 
recycling in general is complicated by its use in composite goods (where plastic is used 
in conjunction with paper, metal or wood), and in end-user packaging.  

The highest rates of recycling are achieved in industry and agriculture where a larger 
volume of homogenous material are more easily obtained than from households and 
commerce, and the existing supply chain can be used to capture material.  Recycling 
of distribution plastics (pallets, trays) is comparatively well developed for example.  
Collection from the household waste stream has tended to focus on PET bottles, these 
being more readily separated than other fractions and a product for which there are 
now secondary markets.   

In 2002 the OECD estimated that waste plastics account for 8% of the mass and 20% 
of the volume of municipal solid waste in western Europe.   Achieved recycling rates 
for plastic are much lower than those for paper, even in countries with highly 
prescriptive waste management systems.  Some of the characteristics of plastic which 
help makes it such an efficient packaging material, such as its low density, challenge 
the economics of recycling it.  Packaging for household use is the largest single use of 
plastics and the combination of contamination (by food etc), mixed materials, colour 
and high volume/low weight makes viable recycling difficult.  Instead, the larger part of 
the waste plastic stream is incineration with energy recovery (see Fig 6.2). This 
provides an opportunity to make use of the calorific value of waste plastics which, at 
around 40MJ/kg, is similar to that of fuel oil18. APME data for 2003 estimate the overall 
average recycling rate for post-user plastics at 15% (3.13 million t on total plastics 
waste of 21.15 million t)19. This represents a 24% increase on 2001. 

                                                      
17 Good Practices Guide on Waste Plastics Recycling  - A Guide by and for Local and Regional 
Authorities.  ACRR, APME, ECVM, EUPR, EUPC. 2004. 
18 Ibid. 
19 APME. 2004. An analysis of plastics consumption and recovery in Europe. 
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Figure 6.2 per capita management of plastics waste in the EU by member state 
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Source: APME, 2002:Information system on plastic waste management in Europe. European overview 2000 
data. 

6.2 Material versus product-based recycling 
Actions that improve the overall efficiency and effectiveness of recycling markets are 
‘materials-based’ policies in the widest sense. Similarly regulations and markets for the 
landfill and incineration-with-energy-recovery and feedstock recycling impact on the 
recycling market by determining the availability and price of the counterfactual form of 
disposal. 

Plastics have been subject to a wider array of initiatives to increase recycling rates in 
specific sub-markets than paper.  Several of the major plastics markets are already 
subject to EU Directives driving recycling rates:  

 Packaging 

 Automotive (end-of-life vehicles) 

 Electrical & electronic 

Exceptions include construction and demolition, agriculture and household non-
packaging wastes. 

With approximately 20 mt of collectable plastics, achieving a 25% (mechanical) 
recycling rate means moving approximately 2mt of plastics into the recycling process, 
a 66% increase on present performance, even before allowance for future growth in 
plastics consumption.    
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6.3 Waste streams already subject to recycling targets 

6.3.1 Packaging, including Plastic bottles 
Packaging was the largest consumer of plastics in 2003, accounting for 14 764 000 
tonnes, or 37.2 pre cent of all plastics consumed20.  Around 70% of waste plastics 
disposed of through households is packaging. This includes a variety of products and 
plastics with varying types of contamination. Recycling rates vary considerably among 
the member states, as illustrated in Table 6.2, with an overall average for packaging 
estimated at 23.8% in 2002. 

Table 6.2 Plastics packaging waste recycling, 2002 

Mechanical recycling rate, % Member State 

> 20% Austria, Germany, Belgium, Italy, Netherlands, Spain 
15% – 20% France, UK 
10% - 15% Denmark, Finland, Portugal, Sweden 
5% - 10% Ireland 
0% - 5% Greece 

Source: PlasticsEurope, 2004. 

Within the plastics packaging category, recycling efforts have probably progressed 
furthest in relation to plastic bottles where there is some prospect of a relatively 
homogenous flow of material – most bottles being manufactured either from PET or 
HDPE.   It has been estimated21 that 612,000t of PET bottles were recycled in 2003, 
equivalent to a 30% recycling rate given that approximately 2 million tonne of PET are 
used for PET bottles.   Exemplar costs of PET bottle recycling are shown in Table 6.3. 

Table 6.3 Plastic Bottle Recycling – Exemplar Costs, €/t 

 Collection Sorting Processing Transport Total 

Fost-Plus 
(BE) PET 
Bottles 

186-190 195-200    

RECOUP 
(UK) 

188 135  27  

PETCORE 
EU Average 

350 150 225   
350-800 

Source: Good Practices Guide on Waste Plastics Recycling: A Guide by and for local and regional 
authorities. ACCR / APME  / ECVM / EUPR / EUPC.2004. 

                                                      
20 PlasticsEurope, 2004. 
21 pers comm. 2004. 
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Table 6.4 UK Recovered Plastic Bottle Prices, €/t 

 Range 

Clear & light blue PET 98 140 
Coloured PET 49 84 
HDPE single colour 98 140 
HDPE mixed colour 84 112 
PVC  14 35 
Mixed 14 42 

Source: www.letsrecycle.com.  Figures represent price on product delivered to a reprocessor in UK or 
overseas.  

On the basis of these costs and prices, avoided disposal costs of €140-€20/t and 
avoided externalities of disposal of -€43-€20/t, the calculated net average economic 
benefit per tonne for bottle recycling is –€450/t to –€500/t, before consideration of the 
avoided externalities of virgin plastic production.  These costs are lower than those 
used in some earlier studies (see Table 6.5).  In Germany the current basic DSD fee to 
plastics packaging producers is calculated at 140¢/kg, i.e. €1400/t. 

Table 6.5 Household plastics packaging recycling costs, €/t 

 Collection  
(yellow bag) 

Separation & 
upgrading 

Total 

Bottles 592 630 1222 
Mixed plastic 592 590 1182 

Source: TNO for APME. 2001. Eco-efficiency of recovery scenarios of plastic packaging. 

In the scenario testing the required increase in recycling of household packaging 
plastics is significant (in the product based scenario) and beyond that which could be 
delivered from bottles alone. For the purposes of the scenario testing it is assumed that 
sorting and processing costs for plastic packaging other than bottles are 50% higher 
than for the bottle waste stream. Collection and transport costs are assumed to be the 
same as for bottles.   

Industrial packaging plastics are recycled at a higher rate than household packaging.  
Major applications include polyethylene films and reusable polypropylene packaging 
crates.  Polyethylene films account for the larger part of the plastics recycled, with 
crates, trays and EPS packaging also contributing.   Industrial plastics recycling is 
essentially a private sector activity where prices are internalised within commercial 
contracts and many different arrangements exist according to sector, polymer, volume 
etc.  Determining a single price or price function for the purposes of the current 
assignment is thus highly problematic.  Data for mixed commercial plastics collection 
from a 2001 TNO study on the eco-efficiency of plastics packaging recovery have been 
used, as summarised in Table 6.7, with no adjustment for inflation.   
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Table 6.6 Plastic packaging entering the commercial & industrial sector in the 
UK, 2001 

 Quantity (‘000t) 

Films and bags (PE, PVC, PP) 335 – 445 
EPS Packaging 30 
PP large containers 30 
HDPE/HMPE drums 52 
PS cups 13 
PP crates 45 
HDPE crates 37 
Other 28-148 

Total 690 

Source: Waste watch. 2003. Plastics in the UK Economy. Data from Recoup, 2002. 

Table 6.7 Examples of industrial plastics packaging recycling costs, €/t 

 Collection Separation & 
upgrading 

Total 

Commercial film  30 105 135 
Crates & pallets  30 80 110 
Mixed commercial 
plastics 

52 65 117 

Source: TNO for APME. 2001. Eco-efficiency of recovery scenarios of plastic packaging. 

6.3.2 Automotive plastics 
The ELV Directive requires that from 2006 reuse and recovery shall be increased to a 
minimum of 85% by average weight per vehicle and year, and the reuse and recycling 
increased to a minimum of 80%.  By 2015 reuse and recovery are increased to 95% 
and re-use and recycling to 85%. 

The ELV Directive’s requirements are referenced to average weight per vehicle.  
Plastics account for around 9% of that weight22 compared to around 75% in metals.  
Cars may contain 100 or so plastic parts of difference sizes and materials, depending 
on the model, age, style and manufacturer23. Plastics industry data suggest that the 
recycling rate for automotive plastics in 2002 was 6%.  A comparatively small number 
of life cycle analysis and other studies have been carried out on recovery and recycling 
of automotive plastics24.  These have found that marginal costs increase significantly 
once the major exterior plastic components have been removed (such as bumpers), as 
illustrated by Figure 6.3 and Table 6.8 which reports the results of a Fraunhofer Institut 
study for the German government. 

                                                      
22 ACORD, 2001.  Automotive Consortium on Recycling and Disposal, UK.  2001 Report. 
23 Őko-Institut e.V. for APME. 2003. Recovery Options for Plastic Parts from end-of-life vehicles: an 
Eco-efficiency assessment. 
24 Ibid. 
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Figure 6.3 Marginal effort required for increments in plastic recycling from 
end-of-life vehicles 
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Source: PlasticsEurope Eco-efficiency considerations on some prevention and recycling scenarios. 
September 2004 

Table 6.8 Estimates of costs of recycling automotive plastics, €/t 
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6.3.3 Waste electrical and electronic equipment 
Plastic components account for about 20% of materials used in electrical and 
electronic equipment25.  In 2000 it was estimated that 770,000t of collectable plastics 
waste were available, a figure projected to increase to 1.1 million tonnes by 200526.  
Post-user collectable WEEE waste has been estimated at 848,000t in 2002 of which 
about 4% was subject to mechanical recycling.  

The major product groups are  

 Large household appliances (e.g. refrigerators) 

 IT & telecommunication equipment (e.g. computers, televisions) 

 Consumer equipment (e.g. mobile phones) 

The literature suggests that mechanical recycling is most viable for separated, single-
material, large-volume waste streams for which markets exist (e.g. drawers and 

                                                      
25 APME. 2003. An examination of waste treatment scenarios for plastics from end-of-life electrical 
and electronic equipment using an eco-efficiency model.    
26 Ibid. 
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accessories from refrigerators).   At the other end of the scale, the dismantling costs for 
small complex products such as mobile phones are high. 

Many Member States are in the process of establishing or upgrading recycling 
infrastructure for WEEE in response to the advent of the WEEE Directive 2002/96/EC.  
It is unclear how reliable the cost data various pilot schemes will be as guides to future 
medium to long term recycling costs once collection systems and processing facilities 
become operational.  In a 1997 study for the Commission27, a cost modelling exercise 
predicted collection costs of 90-160ECU/te, and processing costs (taking into account 
disposal of residue) of 180-230 ECU/te (in 1997 prices). After adjusting for inflation at 
2%p.a. the costs used in the scenario are €105-€187/t (central estimate €145) for 
collection and €210/t - €270/t (central estimate €240/t) for processing.  The authors of 
the 1997 report acknowledge that these costs are lower than those recorded in trials 
where (for instance) reprocessing costs for televisions were up to 600 ECU/t. 

Based on experience since the publication of that report and industry advice, there are 
grounds for believing the unit costs for WEEE could be significantly higher than those 
suggested by the 1997 study, especially for small and complex products.  A high case 
in which total recycling costs are set at €2000/t (inclusive of collection) is also tested. 

6.4 Waste streams not subject to recycling targets 

6.4.1 Construction and Demolition 
The waste plastics arising from the construction of new building is mainly packaging, 
plus some waste materials (off-cuts, etc.).  Demolition wastes are more varied and 
include flooring, window frames, pipework, profiles, insulation and fitted furniture.  
Plastic demolition wastes tend to be mixed with other materials and contaminated.  
Each year a significant quantity of PVC and HDPE is buried below ground and unlikely 
to be removed for disposal. 

Waste arisings lag plastics consumption - reflecting changing trends in construction 
and the frequency of refurbishment or demolition of buildings.  The quantity of plastic 
construction and demolition waste is increasing comparatively quickly as demolition 
and refurbishment of buildings built in the 1970s, 1980s and thereafter increases.  
APME have forecast that almost 2 million tonnes of plastic will be generated in 2010 
from building and construction, compared to 841,000 in 199528.  APME statistics 
suggest 18.5 % of European plastics consumption related to building and construction 
in 2003 (some 7 350 000 tonnes). 

The recycling of construction and demolition (C&D) waste is not mandated under 
existing EU Directives or, as a general case, under national legislation. However pilot 
schemes, demonstration projects and some voluntary agreements have been tried in 
various locations and as the requirements of the Landfill Directive take hold it is 
expected that interest in separation of C&D waste will increase.  In the Netherlands a 
voluntary agreement governs the recycling of some construction plastics.  The table 
below shows costs for the neighbourhood and container park collection system for 
PVC pipes. These are accepted together with PE and PP, processing costs therefore 
include manual sorting of the polymer and large contaminant removal.   Costs are 
application dependent; for some collection and sorting costs can be higher than 

                                                      
27 AEA Technology. National Environmental Technology Centre.  Report to DG XI. Recovery of 
WEEE: Economic & Environmental Impacts. Final Report.   
28 APME. Plastic consumption and recovery in Western Europe. 
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processing costs.  Given avoided disposal costs of €20-€140t, and avoided 
externalities of disposal of €20/t to -€43/t, the implied economic benefit per tonne given 
such collection and processing costs is -€500/t to -€560/t. 

Table 6.9 PVC Pipe Recycling, Netherlands, €/t 

 Collection Sorting Processing Transport Total 

FKS (NL) 100  500   

Source: Good Practices Guide on Waste Plastics Recycling: A Guide by and for local and regional 
authorities. ACCR / APME  / ECVM / EUPR / EUPC.2004. 

6.4.2 Agricultural Plastics 
The use of plastics in agriculture has increased significantly in recent years, though 
this sector accounted for a modest 1.9% of overall plastic usage in 200329.  About half 
is packaging for chemicals, seed, etc.  The contamination of plastics with hazardous 
substances requires that these are managed separately. Major non-packaging 
applications include pipes for irrigation and drainage, plastic (usually PE) sheeting for 
greenhouse and polytunnels and film for silage baling, silage covers and weed 
suppression.   

Agricultural plastic is a distinct waste stream with a distinct set of producers.  It 
therefore may be expected to have collection and sorting costs somewhat different 
from those of elements of the municipal waste stream.  Industry data suggest that 
agriculture boasts the highest plastics recycling rate of any sector but recycling activity 
appears to be unevenly distributed across the EU – a 2003 report suggested that no 
significant quantities of agricultural plastic are recycled in the UK for example30.  

Contamination is a significant issue for silage and crop cover films.  The literature 
suggests 20%-80% of the weight of collected film may be contaminant (soil, plant 
matter, etc.).  Standards on quality of material (e.g. brushed and dried) are necessary if 
recycling schemes are not to incur large processing costs in cleaning the collected 
material. 

The waste stream tends to be seasonal in nature.   A number of trial collection 
schemes and voluntary agreements have been established for agricultural film.  These 
have seen temporary collection stations established to which farmers may bring waste 
plastic providing it conforms to a given schedule of standards.   The market value of 
the collected material can be negative – in Namur, Belgium where an obligatory take-
back scheme is in force, the authority has reportedly paid €22.5-60/t to have the 
material accepted31.  

It is understood from consultations that the high rate of recycling reported in the 
industry data reflects in part a focus on recycling in regions where plastics are 
particularly heavily used (e.g. areas of southern Spain) and there are thus some 
economies of scale in the recycling process.  The extent to which these provide a 
viable model for further increasing plastics recycling in agriculture elsewhere is not 
known; in general the plastics recycling in this sector is not well documented in the 

                                                      
29 PlasticsEurope. 2004. ibid. 
30 waste watch. 2003. Plastics in the UK Economy. 
31 Good Practices Guide on Waste Plastics Recycling: A Guide by and for local and regional 
authorities. ACCR / APME  / ECVM / EUPR / EUPC.2004 
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literature and a number of recycling schemes have failed because of the need for 
ongoing subsidy. 

Table 6.10 Sample costs for agricultural film recycling  

 Collection Sorting Processing Transport Total 

BEP     142 
Plastretur 
(NOR) 

120  220   

Source: Good Practices Guide on Waste Plastics Recycling: A Guide by and for local and regional 
authorities. ACCR / APME  / ECVM / EUPR / EUPC.2004 

Based on the Plastretur figures above, avoided disposal costs of €20-€140/t and 
avoided externalities of disposal of -€43-€20/t, the crude average economic benefit per 
tonne of agricultural plastics emerges as -€243 to -€300/t before consideration of the 
avoided externalities of production of virgin compound. 

6.5 Comparative assessment 
The key assumptions used in the scenario testing are summarised in the tables below. 

Table 6.11 Summary of the assumed costs of recycling by waste stream32 

 Collection Sorting Processing  Transport Income Total 

Bottle recycling -195 -195 -225 -25 98 -542 
Other household plastic packaging -195 -292.5 -337.5 -25 98 -752 
Industrial plastic packaging -52  -65   -117 
End-of-life vehicles  -2000 -200 -275 400 -2075 
WEEE -145  -240 / -1855*   -385/-2000 
Construction waste – PVC pipes -100  -500   -600 
Agricultural film -120 -220    -340 

Note: Processing costs assumed to be net of income from sale or payment for collected & reprocessed 
product where no data provided, and net of residue disposal costs.  * Low case and high case tested for 
WEEE. 

Table 6.12 Summary of the assumed costs and externalities of disposal 

 

Avoided waste 
collection cost4

(€/t)

Avoided waste 
management 

costs (€/t)

Avoided externalities of 
disposal (€/t)

Incineration with electricity 
generation1 

70
69 37

‘Standard+’ compliant landfill2 70 51 11
‘Standard’ landfill3 70 45 11

Notes & sources: 1: Incinerator assumed to be equivalent to option I2 in COWI (2000) – i.e. compliant with 
Directive 89/369/EEC, generating electricity only and achieving 25% energy recovery.  2: Landfill assumed to 

                                                      
32 Note: These figures represent best-estimate unit costs as described in the literature, mostly 
developed as marginal cost estimates within given ranges of recycling and recycling systems (See 
also section 5.2.3 of this report).  Source reports should be referenced for full details of their 
interpretation. 
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be modern containment landfill compliant with EC/31/1999. Leachate collection and treatment system.  
Landfill gas collected and used to generate electricity and heat – COWI (2002) option L1. 3: Modern 
contained landfill with leachate collection and treatment system. Externality cost per tonne assumed to lie 
midway between central estimates of options L1 and L2 in COWI (2000). 4:Average figure for MSW drawn 
from Eunomia (2003). Applied across all tested waste streams as a proxy for the counterfactual cost of 
moving waste to landfill/incinerator in the absence of recycling. 

There are multiple possible scenarios compatible with the simple proposition being 
tested – a test of the costs of recycling through products where targets are in place, 
and a materials-based approach.  The 2015 recycling rates of WEEE, ELV and 
packaging are unknown and there is clearly a very large number of possible 
combinations of future recycling rates.   

In the scenario-testing exercise, the present volume of each waste stream is factored 
up by a growth rate to 2015, from which it is found that an increment of 2.8mt 
additional plastic must be collected to shift the average recycling rate from 15% to 
25%.  This 2.8mt is ‘delivered’ through manipulation of the 2015 recycling rates for 
each waste stream.   

 In the product-based scenario the main increase in recycling is assumed to 
come from packaging waste being recycled at the 22.5% rate required (by 2008) 
by the Directive, and the further additional recycling coming from waste 
electronic and electrical, and end-of-life vehicles. Recycling rates for agricultural 
and construction/demolition plastics are held constant at 2003 rates. 

 In the materials-based scenario, recycling rates for agricultural and 
construction/demolition plastics are increased to 60%/61%, which provides 
991kt of additional recycling.  The remaining extra recycling required to reach 
2.8mt of additional material is assumed to come from an increase in packaging 
recycling (to 20%) and modest increases (to 8%) in WEEE and ELV plastics 
recycling. 

The results of the scenario comparison are shown in Table 6.14.  These suggest that a 
materials based approach would, on the assumptions used, be the more cost-effective 
means of the achieving the specified outcome. The result is largely a function of the 
fact that on the cost data used, the total cost per tonne of recycling agricultural film and 
C&D waste is lower than the specified cost of recycling WEEE, ELV and other 
household plastics.  A change in the balance of these unit cost factors would alter the 
outcome.  The low/high scenario figures in Table 6.14 reflect the low/high assumptions 
used for waste electronic and electrical equipment – illustrating how the present 
uncertainty (and variation) in recycling costs translates into significant cost uncertainty. 
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Table 6.13 Summary of the assumed present and future recycling rates by 
waste stream 

 

Collectable 
waste,’000t 
2003 

Recycled 
waste, 
‘000t 
2003 

% 
Recycled, 
2003 

% Average 
annual 
growth in 
collectable 
waste  
2003-2015 

 
Collectable 
waste, 
‘000t 2015  

% 
Recycled 
under 
Scenario 
1 2015 

 % 
Recycled 
under 
Scenario 
2 2015  

Targets in place        
Plastics packaging        
Bottles 2000 612 31% 3%        2,852  47.0% 49% 

Other h/hold plastic 
packaging 11671 231 2% 2%      14,802  6.5% 4% 

Industrial plastic 
packaging 4190 1332 32% 2%        5,314  54.0% 49% 
ELV 959 58 6% 3%        1,367  22.0% 8% 
WEEE 848 32 4% 5%        1,523  22.0% 8% 
        
No targets in place        
Building & construction 628 52 8% 9.0%        1,766  8% 61% 
Agricultural 311 149 48% 4.0%          498  48% 60% 

Note: Collectable waste statistics sourced from PlasticsEurope, 2004 and augmented by other information 
where necessary. 

Table 6.14 Scenario cost summaries 

Annual savings made 
through a materials-based 
approach 

 Incinerator with 
25% Energy 
Recovery  

 'Standard+'  
landfill  

 'Standard' 
landfill  

Economics savings (million 
€/yr)              232-576             128-472  

             176-
520 

As % of product approach 
costs 23%-39% 12%-32% 16%-34% 

Financial savings  
(million €/yr)              201-545             208-552             176-520 

As % of product approach 
costs 20%-37% 19%-35% 16%-33% 

 

From an environmental perspective determination of the comparative advantages of 
the alternative strategies is not straightforward.  Factors that may vary include the 
comparative transport externalities and, in the case of some C&D wastes, the possibly 
greater environmental benefit of removing and recycling PVC as opposed to the 
HDPE, PE and PET predominating in household plastic waste streams.   

The literature suggests, however, that the relative environmental impacts of alternative 
means of achieving a given recycling target are almost certainly smaller than the 
relative environmental impacts of recycling as opposed to alternative waste 
management options (considering the environmental impacts of incineration with the 
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various possible levels of energy recovery, of landfill, and of the reuse of recycled 
material in products).   The benefits of plastics recycling include: 

 The avoided environmental externalities of the counter-factual disposal option, 
such as carbon emissions to air from incineration and leachate from landfill 

 The avoided externalities of producing the virgin plastic that is displaced by the 
recycled material, particularly the carbon emissions involved. 

The literature suggests that in energy terms the resources saved by mechanical 
recycling of plastic waste lie within the range 0 to 60 MJ per kg recycled plastic waste 
for different processes.   60MJ/kg may be realised where homogeneous plastic waste 
fractions are used to produce granulate and replace virgin plastic in the secondary 
application.  Recycling processes for mixed plastic waste the recycling benefit is small 
(producing roofing tiles, palisades etc.) because of the smaller amount of energy used 
in producing the product that is substituted (concrete, wood, etc.)33.   This is illustrated 
in Figure 6.4.  In complex products, some plastic parts may be readily recoverable and 
use in high value applications but the remainder recovered (by mechanical recycling) 
only from a shredding process that renders the material produced suitable only for 
applications that displace materials that are less resource-intensive in their production.  
In such circumstances, resource savings may be increased by focusing the recycling 
effort instead on other sources of plastic which could be channelled in plastics-related 
secondary uses. 

Where plastic is not recycled, life-cycle analyses of plastics recycling show clear 
advantages to incineration-with-energy-recovery as opposed to landfill, because of the 
high energy content of plastic material.  Life cycle analyses also tend to suggest an 
‘optimal’ mechanical recycling rate for plastics that is lower than that for many other 
materials because of the economics and practicalities of post-consumer plastics 
recycling.  Feedstock recycling is significant to plastics material recycling in some 
member states.  In blast furnaces this is estimated to provide an energy benefit of 47 
MJ/kg34.  

There is an increasing number of life cycle assessments that explore the benefits of 
recycling, of increasing recycling levels, and of use of recycled products, but in the 
present case the recycling target is a given and the choice of the alternative 
product/material strategies is largely neutral with respect to these issues, especially as 
even where recycled material is used it is not deployed in a ‘closed loop’ environment  
(e.g. the recycled plastic used in cars need not have originated in ELV vehicles).  

                                                      
33 Recycling definitions aiming at a maximum of environmental benefits.  2005. Gesellschaft fur 
umfassende Analysen Ges.m.b.H. 
34 Ibid. 
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Figure 6.4 Resource savings associated with recycling 
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It is clearly environmentally advantageous to ensure that policy does not inadvertently 
drive the resource-intensive recycling of contaminated and/or mixed plastics and 
neglect clean, easy-to-collect and process waste streams elsewhere.  To this end, an 
approach which ensured that the incentives to recycling plastics were harmonised 
across plastic waste streams is more likely to deliver an environmentally (and 
economically) efficient policy. 

It is similarly difficult to substantiate a material difference in the social impacts of the 
alternative scenarios.  In some waste streams (such as end-of-life vehicles) the level of 
recovery is clearly correlated closely with labour inputs, and by extension the direct 
employment created.  However, if a given quantum of material is being recycled at 
greater cost than possible under some alternative arrangement (e.g. recycling in an 
alternative waste stream) there is an opportunity cost that would be expected to impact 
on employment elsewhere in the economy. 
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7 PAPER RECYCLING 

7.1 Market & statistics 
The European paper market has experienced a prolonged period of growth in 
consumption and (especially in more recent times) in paper recycling.  Western 
Europe’s consumption of paper stood at around 40 million tonnes in 1983 and by 1999 
had reached 80 million tonnes.  Behind the overall market picture lies a more complex 
set of dynamics within the constituent sub-markets.  This is illustrated by Table 7.1 that 
shows one set of consumption trends between 1983 and 1999.    

Table 7.1 Size & Evolution of UK Consumption by Paper Sectors 1983-1999 

Sector Product Areas 1983 1993 1999 %change 
1999/83 

Newsprint Newspapers, directories 1316 1937 2585 +97% 
Printings & Writings Magazines, catalogues, 

brochures, advertising, stationery, 
office papers 

1900 3693 4666 +146% 

Corrugated Case 
Materials 

Corrugated board 1595 2169 2557 +43% 

Cartonboard & 
unlined chip 

Consumer packaging, food 
packaging, industrial boards 

825 1330 1183 +43% 

Wrappings Consumer packaging, food 
packaging, sacks, bags 

464 489 399 -14% 

Sanitary Household & sanitary products 488 730 973 +99% 
All Other Paper & 
Board  

Industrial & special purpose 571 302 359 -37% 

Total Paper & 
Board 

 7159 10605 12722 +78% 

Source: Competitiveness Study for Paper Related Industries in the UK. Confederation of Paper Industries. 
December 2000. 

Around 57% of paper and cardboard products consumed in the EU are collected. 
Collection increased by 6.1 million tonnes between 1998 and 200335.  3.3 million 
tonnes of the 47.1 million tonnes of paper collected in 2003 was exported to third 
countries.  

In some countries, and some markets, the literature suggests that the rate of paper 
recovery may be approaching its technical or feasible limits.  There appears to be a 
general consensus that achieving a much higher rate than the 70% collection rate 
currently recorded in Finland, Germany, Sweden and the Netherlands, would be a 
challenge. In other markets and countries there appears to be more scope for further 
growth in paper recovery.   

A proportion of paper and paperboard products are non-recyclable by nature of the 
product use – examples being hygiene papers, contaminated papers, walls papers, 
laminate flooring.   It has been estimated that 19% of paper and board products cannot 

                                                      
35 The European Declaration on Paper Recovery. Annual report 2003.  European Recovered Paper 
Council. 
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be collected and/or recycled for technical reasons, and collecting all that is technically 
feasible would not be environmentally or economically sound36.   

Figure 7.1 Paper collection rates in the EU by member state 
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Source: CEPI, recycling statistics, 2003. 

Whilst data are published by the industry on the use of collected paper in subsequent 
production of different paper and board products, there is less information on the rate 
of collection within the EU by product/grade, perhaps because paper is a chemically 
uniform material (all grades comprise cellulose fibres, as opposed to the variety of 
polymers found in plastics) and it tends to be collected as a material arising from a mix 
of products (i.e. the use of paper is difficult to determine or not relevant to subsequent 
reuse), e.g. a mix of newspaper, packaging, catalogues and printed papers.   Some 
point estimates are available - Commission data from 2001 suggest that 67% of paper 
and board packaging was recycled in the EU-1537.   

Data on utilisation (i.e. the sectors in which collected paper is used in manufacture in 
Europe) are available and are shown below in Table 7.2.  The pyramid shown in Figure 
7.2 illustrates a hierarchy of graphic papers, newsprint, tissue and packaging that 
presents the order in which needed product properties place the paper and board 
grades in regard to collected paper usage.  The higher in the hierarchy, the greater the 
need for virgin fibre and high quality collected paper. 

                                                      
36 Ibid 
37 The European Declaration on Paper Recovery. Annual report 2003. 
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Table 7.2 Waste fibre utilisation by paper grade 

‘000 tonnes 2001 2002 2003 

Mixed grades 8682 20% 8878 21% 8928 20% 
Corrugated & kraft 16666 40% 17586 41% 17726 41% 
Newspapers & magazines 11352 27% 11256 26% 11802 27% 
High grades 5371 13% 5384 12% 5292 12% 
Total 42071 100% 43104 100% 43748 100% 

Source: European Declaration on Paper Recovery, Annual Report 2003. 

Figure 7.2 Recycling pyramid  

Graphic 
papers

Newspriint

Tissue & sanitary paper

Paper & board for recycling

<  V
irgin fib

res<  V
irgin fib

res

<  V
irgin fib

res

<  Virgin fib
res

Recycling

Recycling

Recycling

Utilisation of used paper and board in the production process  

Source; COBELPA, Association of Belgian, Pulp, Paper and Board Producers, in CEPI, 1999: Special Report 
Recycling, The likely impacts of recycled content requirements for paper products in Europe. 

Market reports and industry representatives suggest that, in general, demand for 
collected paper is strong and that it has appetite for further supplies where these can 
be delivered to standard at reasonable prices.  The bulk of collected paper is used in 
newsprint and packaging.  Demand for collected to feed paper manufacturing within 
the EU is complemented by increasing demand for collected paper from India and, in 
particular, China.   

The industry has called for implementation of supply side measures to, inter alia, 
increase viable supplies of clean, sorted paper (e.g. a requirement for separation 
collection of paper and board).  As higher recycling rates mean that paper collected 
from household waste comes to be a larger proportion of the overall material stream, 
so the efficiency of that system and quality of that material it produces becomes more 
important.   

There is a general paucity of detailed ground-level data on recycling costs.  Table 7.3 
below shows cost structures for kerbside and drop-off collection schemes reported in a 
recent study for DG Enterprise. 
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Reported costs vary widely but kerbside schemes tend to be more costly than drop-off 
systems.  However, the achievable recycling rate appears to be higher for kerbside 
systems - a recent study by RDC/Pira report for the Commission in relation to the 
packaging directive reported achievable recycling rates for cardboard shown in Table 
7.4, depending on population density and whether a kerbside collection or bring 
system was used. 

Table 7.3 Cost structures for door-to-door and bring collection schemes 

Cost (€/t) Kerbside collection Drop-off schemes Packaging 

Belgium 44-61   
Denmark  74  
Germany 92-128 44-87 125-300 
Finland  45  
Italy 30-125   
France 111-202   
Luxembourg 139-146   
Netherlands 40   
UK 130-200 50-80  

Source: Bilitewsky (2002), Bruzelius & Helander (2002), Eunomia Research & Consulting (2003) reported in 
DG Enterprise, 2004, ibid. 

Table 7.4 Achievable recycling rate for household cardboard packaging 
waste (%) 

 High density Low density 

 Kerbside Bring Kerbside Bring 

Cardboard 55-65 19-29 61-71 25-35 

Source: Evaluation of costs and benefits for the achievement of reuse and recycling targets for the 
different packaging materials in the frame of the packaging and packaging waste directive 
94/62/EC.  Final consolidated report.  RDC-Environment & Pira International. March 2003. 

Table 7.5 shows results of research on the comparative costs of separate collection of 
graphic papers versus collection of mixed papers and board in Germany. 

Prices achievable for collected paper vary significantly according to the grade and 
quality of the material.  Tables 7.6 shows a schedule of prices quoted online in the UK 
for collection of material by mills and the delivery of material to local waste paper 
merchants. 
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Table 7.5 Comparison of separate versus mixed collection of paper and board 
in Germany 

Costs (€/t) Separate collection of graphic papers Mixed collection (graphic papers and 
board) 

 Drop-off 
system, 
depot 
container 

Bundle 
collection 

Kerbside 
collection in 
mono-
container 

Drop-off 
system, 
depot 
container 

Bundle 
collection 

Kerbside 
collection in 
mono-
container 

Volumes 
collected 

Large Medium Large    

Quality of 
collected 
paper 

Low High  Medium    

Collection / 
transport 

44-46 142 65 54-89 128 92-107 

Sorting / 
depot cost* 

25-30 26 36 30 30 30 

Total 69-76 168 101 82-125 156-164 120-138 
Price of 
collected 
paper 

72 72 72 72 72 72 

Price – 
costs 

-4 to +3 -96 -29 -10 to –53 -84 to –92 -66 to -48 

Source:  Bilitewsky (2002), Bruzelius & Helander (2002) reported in DG Enterprise, 2004, ibid. 

Table 7.6 Illustrative domestic mill and merchant prices for collected paper 

 Product  Price Range (€/t) 

Domestic mill Mixed papers 35 39.2 
Prices Old kis (cardboard) 61.6 63 
 New & pams 63 67.2 
 Over-issue news 70 75.6 
 Sorted office waste 89.6 92.4 
 Coloured letter 91 95.2 
 Coloured best pams 89.6 96.6 
 Light letter 114.8 121.8 
 White letter 168 175 
 Computer paper 182 196 
Merchant Mixed papers 2.8 14 
Prices Old kis (cardboard) 7 21 
 Newspapers & magazines for de-inking 16.8 25.2 
 Mixed coloured office waste 14 30.8 
 White office paper 42 58.8 

Source: www.letsrecycle.com. UK prices, quoted as for December 2004.  Mill prices are shown for material on 
an ex works basis, usually baled or supplied to a mill specification.  Merchant prices are shown for material 
delivered to a local waste paper merchant. Lots small than 1t may receive lower payments and deliveries of 
several tonnes are likely to attract higher payments, especially if on a regular basis.  Clean and well-presented 
material can attract a premium payment.  The consultants have not verified quoted prices with other industry 
sources.  
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7.2 Material versus product-based recycling 
Alternatives to be tested 
The Packaging Directive is the instrument of European (product-based) recycling 
legislation directly relevant to the paper sector.  The Landfill Directive (99/31/EC) limits 
the landfilling of biodegradable materials, including paper and board, and so is also 
driving investment in recycling infrastructure. 

Packaging applications accounted for approximately 40% of CEPI paper production in 
2003 (CEPI), more than 38 million tonnes.  The other major paper applications are 
newsprint, printings and writings.  A number of the smaller paper applications such as 
sanitary papers and wallpapers do not in general give rise to recoverable material. 

The alternative policy approaches that are examined are: 

 Status quo – packaging 

 A (materials-based) recycling target for paper 

 A recycling target for printings and writings 

In distinguishing what these options might mean in practical terms, and hence the 
comparative costs, it is helpful to consider where paper waste arisings occur. Paper is 
collected from38 

 Industrial sources and process cuttings from paper/board manufacturing and 
transformation industries (e.g. printers) 

 Commercial sources of packaging: supermarkets, department stores, industrial 
plant, including recovery of transport packaging, unsold magazines and 
newpapers 

 Households, offices and small businesses. 

Collection from larger industrial and commercial sources tends to provide homogenous 
material that can be classified as a specific grade.  Recovery from households, office 
and small businesses is generally managed by municipalities and tends to involve 
either kerbside schemes (door-to-door collection) or drop-off systems such as paper 
banks (the German DSD model is an exception to the general case).  

The major European industry representative body, CEPI, reports that on average 
around 50% of collected volumes derive from trade and industry, 40% from households 
and the remaining 10% from offices but these proportions differ greatly between 
countries39. 

The available market data do not provide comprehensive information on the present 
rates of paper recovery by product/application.  Material flows are instead measured 
where it is more practicable to do so – at the point of reuse where CEPI figures 
describe how collected paper is subsequently used and its contribution to fibre inputs 
for given applications. The major industry initiative - European Declaration on Paper 
Recovery – focuses on recycling defined as utilisation of collected paper divided by 
paper and board consumption (i.e. use of collected paper as a raw material in paper 
and board production in Europe).  Reports thus tend to show how much material is 

                                                      
38 The Economics of the European Paper & Board Recycling Industry: Structure & Policy Issues.  DG 
Enterprise. April 2004. 
39 CEPI. Special Recycling 2003 Statistics. October 2004.  
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collected from general waste streams, perhaps by grade, with the detail being available 
on the applications in which this paper is then used.  

This means that, for instance, as a general case the recycling rate for office printings 
(copier and laser paper) or for newsprint are not known.  The lack of data on recycling 
rates by application means that it is difficult to know the level at which a recycling 
target for the product group should be set or its progress measured.   

The strategic interest in the context of the EU waste strategy is avoiding waste 
disposal.  Paper ‘recovery’ for recycling is thus the key indicator of interest, and the 
issue of whether the paper is actually recycled in the EU or elsewhere is secondary.  
The European paper industry, by contrast, is interested in there being increased 
volumes of good quality (sorted) collected paper to feed into paper production in 
Europe. 

Assuming that the proportion of paper collected that is subsequent recycled does not 
change (i.e. discard rates don’t change), a 10% increase on the present EU recovery 
of paper would deliver an average of 67% compared to 2003’s 57%, equivalent to 
7.65m tonnes of additional paper collected on present consumption levels.  If recent 
growth rates continue, by 2015 the implied additional quantity of paper recycled would 
be significantly higher.   A 3% average annual growth rate to 2015 would imply 
consumption of 108mt, and the 10% increment being equivalent to 10.8mt. 

With EU average recycling rates standing at just under 60% it may be expected that 
many of the ‘cheap’ sources of collected paper – i.e. major industrial and commercial 
producers – have been tapped by the market, especially in those member states with 
higher rates of paper recycling.   Of the residual, one fraction (which CEPI estimates at 
19%, or 15.4mt out of consumption of 81.2mt in 2003) is regarded as non-collectable 
or non-recyclable by virtue of its application.   The remaining 23% (18.7mt which CEPI 
classify as ‘not collected an other uses’) is the material flow from which any future 
increasing in paper recycling are likely to come.   Research in Spain, for instance, 
suggests that while collection from industry is well organised, the collection of 
separated paper through municipal channels is much less well developed (Figure 7.3). 
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Figure 7.3 Paper collection by source, Spain 
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Source: Diagnositco de la recuperación de papel y cartóen Espaňa. Aspapel. 2003. 
http://www.tupapelesimportante.com  

 

A collection rate of 67% is approaching that achieved by the member states with the 
most intensively developed recycling infrastructure.  As such it might be expected that 
proportionately more of the increase that contributes to the hypothetical higher EU 
average would come from member states at the mid-to-lower end of the present paper 
recycling league table.   

Newsprint 

CEPI data estimate European newsprint production at 10.7 mt in 2003.  EU-wide 
recycling rates for newsprint have not been determined, at least in part because many 
used newspapers end up in the municipal waste stream, and when separated paper is 
collected from households it is a mix of newsprint, paper packaging etc. that is not 
necessarily sorted to the degree necessary to generate statistics of collection 
according to the prior application of the material. 

In the case of newsprint at least some member states are already achieving high 
recycling rates.  Swedish’s ordinance on producer responsibility for waste paper etc. 
has helped to achieve 80% recycling of newspapers, magazines, telephone directories 
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etc.40  In Germany it is thought to be in the region of 70%. The UK has a producer 
responsibility scheme for newspapers, but the key performance measure under this 
scheme is the collected paper content of newsprint used in the industry rather than the 
recycling of newspapers themselves: the fact that 68.6% of the raw material used in 
UK newspapers in 2003 was recycled paper is not indicative of 68.6% of newspapers 
being recycled (data from The Paper Federation put newsprint recovery at 
approximately 58% in 2000).  CEPI data suggest that newspapers in Europe tend to 
have a high recycled fibre content (over 70%). 

The bulk of the data on newsprint recycling, both in the EU and outside, cover 
countries where recycling rates are comparatively high and often where schemes 
specifically focused on newsprint have been set up.  What is not clear is whether these 
rates are reflective of performance in other member states, and thus whether an EU-
wide product-based initiative on newsprint would substantially change the status quo 
(i.e. how much scope is there for further improvement).  Beyond production waste and 
the bulk collection of unsold papers, the majority of used newsprint is assumed to enter 
the municipal waste stream. Therefore it might be expected that countries that have 
comparatively low rates of municipal waste recycling also have lower rates of 
newsprint recycling.  

At the outset the determination of a target for newsprint recycling would require a 
decision on whether the parameter of interest was: 

 the recycled fibres paper content of newsprint produced in the EU (which would 
raise demand for collected paper and thus encourage recycling), or  

 the actual recycling rate for newspapers. 

The former provides the industry with greater flexibility.  The latter requires some 
means of measuring actual newspaper recycling, with implications for the level of 
separation (and hence cost), and also a market for the collected newspaper.   Given 
that some level of contamination and sorting losses would be expected, the collection 
rate would need to be higher than the specified recycling rate. 

In either event, it appears that the larger part of non-recycled newsprint is likely to lie in 
the municipal waste stream of those member states with comparatively low recycling 
rates.   Achieving substantial increases in newsprint recycling is therefore likely to 
involve increases in collection of separated paper from the households and offices.  It 
is thus not obvious that a product-based approach for the newsprint sector, if focused 
on actual collection of newspapers, would involve interventions any different to that 
pursued under a materials-based policy except if fully separate collection of 
newspapers and magazines was required in which case additional sorting costs would 
be incurred.   

Furthermore, the recycling rates that are known, and the size of the sector (<11mt in 
2003) suggest that focusing on newsprint alone would not deliverer a 10% increase in 
overall EU paper recycling (which is equivalent in tonnage terms to approximately 70% 
of total newsprint consumption). 

Printings and writings target 
Printings and writings, which includes magazines, catalogues, brochures, advertising, 
stationery and office papers, is one of the largest and fastest growing paper 

                                                      
40 Swedish EPA.  www.internat.naturvardsverket.se  



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    82

applications.  CEPI data record 38.5 million tonnes of ‘other graphics paper’ production 
in 2003.  These papers have traditionally had low recycled fibre content, though there 
are signs that this may change41.   Recycling of such papers has not been helped by 
the challenges of removing the thermoplastically fused inks used in laser printers from 
paper surfaces. 

Collection of office paper appear to be poorly described by the statistics – both in terms 
of the volume of such paper collected, and the costs of doing so.  Though no EU level 
data have been found to substantiate or disprove the proposition, it is believed that 
they also tend to have a lower recycling rate.   

By example, the UK’s collection rate for printings and writings was reported to be 
approximately 25% in 200042, far lower than newsprint or packaging materials.  A 
range of charities and companies offer office paper collection services as a service to 
companies interested in seeing their paper recycled rather than collected with the 
general waste by the local authority’s contractor (which does not separately collect 
papers).  It is therefore something that firms have to opt in to, and which is seen as a 
discrete line item on costs in additional to the unavoidable waste collection charges of 
the local authority.  Fees charged vary greatly according to the collection frequency, 
the collection volume, location and various other aspects of the service specification 
(such as security certification in respect of data protection).    Figure 7.4 illustrates an 
example, in this instance the price per collection is inversely proportional to collection 
frequency. 

Figure 7.4 Cost per collection, private provider of office paper recycling 
services 
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Source: London office paper recycler. Minimum 6 bags of paper per collection. 

This situation is in contrast to Sweden where a producer responsibility system is in 
place under an ordinance which has set a target of 75% recycling of office papers by 
2006.  In 2003 a recycling rate of 57% was reported.  The centrally placed containers, 
kerbside collection, etc. are managed by the same three companies that operate 

                                                      
41 CEPI, pers comm.. 
42 The Paper Federation, reported in UK Paper Mills: Review of current recycled paper usage. 
Secondary fibre study.  AF-QPS & NLK Associates for WRAP. 2002. 
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collection of newsprint43 (which is subject to a similar system), but also in the context of 
a long-standing recycling culture. 

Given the large scale of consumption of printings and writings, and the low apparent 
recycling rate, this sector would appear to have the potential to contribute significantly 
to the 10% overall increase in paper recycled.   

A materials-based approach 
Unlike plastic, which emerges in a set of discrete waste streams that have their own 
recycling dynamics and costs (such as end-of-life vehicles), waste paper arisings are 
relatively straightforward – industry and commerce, households and offices.  With the 
collection of waste paper (especially from commerce and industry) already well 
developed in many member states, a materials-based strategy for paper recycling 
would, in all likelihood, result in measures that extended the collection of sorted paper 
from household and offices.   It is possible, therefore, that there is little to distinguish a 
product or materials-based strategy for paper in terms of the actions involved: both 
would need to focus on office and household collections to deliver the step-change in 
recovery required. The first order consideration would be separation of paper from 
other waste materials where it is presently mixed, and the second step determining the 
appropriate degree of separation of paper and board fractions.   The actions currently 
being undertaken (such as development of collected paper quality controls) and the 
support called for by the industry (such as clarification of the boundaries between a 
material being regarded as a secondary material rather than ‘waste’ to avoid over-
regulation of the sector) are generally ‘materials’ based rather than product based, but 
in solving the ‘material’ issue, facilitate change at the product level. 

A very crude application of the German kerbside costs of collection and paper prices 
(quoted in Table 7.5 for mixed and separating schemes) with the upper and lower 
range of prices for avoided waste disposal fees (€20/t-€140/t) and upper and lower 
illustrative ranges of externalities of disposal (€77/t to -€43/t) generate results such that 
the economic impact of this additional recycling could range from a net benefit of 
€520m to a net cost of €355m per annum before valuation of the avoided externalities 
of virgin pulp production.   

The case for believing that there may be cost-efficiencies in a materials-based 
approach (interpreted in this instance as a measure that set targets for recycling of 
graphics paper) rests on:  

 The potential for comparatively clean waste streams from offices (e.g. separated 
white and coloured papers) 

 The comparative high merchant prices for white office paper and other higher 
grade papers used for printings and writings 

 The potential for reasonable volume per collection (though the economics of 
collection will be related to the distribution of waste producers, etc.) 

 The prospect of increasing marginal costs of recovery of packaging material. 

However, the average costs of collection of paper and board depend on the scheme in 
operation and vary widely across member states, making the shape of the marginal 

                                                      
43 Ibid. 
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cost  curve under existing instruments very difficult to determine44.  The literature does 
suggest that there is wide variation in collection costs from household/office/small 
business sources, not all of which are attributable to geography or population density, 
and by implication that there are significant potential gains (in reduced financial cost 
and/or increased recycling) in spreading best practice.  This includes consideration of 
the efficient level or type of at-source sorting of paper and board waste.    

The wider basis of support for a materials-based approach lies in the weight of 
argument in the literature and industry feedback for measures that improve the 
efficiency and function of the market – thereby delivering greater recycling. This 
includes regulatory transparency and addressing information failures45. 

The environmental benefits of paper recycling arise from:  

 Avoiding the environmental costs associated with the production and 
transportation of pulp and virgin paper whose consumption is displaced by the 
collected paper product  

 Avoiding the environmental costs associated with the landfill or incineration of 
waste paper, including externalities of carbon emissions 

These benefits would be similar for the various waste paper/board streams irrespective 
of their origin. 

Where a product-focused strategy results in clean paper sources outside the scope of 
that strategy being neglected, at the same time as decreasing marginal returns to effort 
are achieved in the sectors being focused on, environmental performance is likely to 
suffer.   Revenue, and recycling opportunities, are maximised when paper is separated 
by grade and with minimal contamination. 

 

                                                      
44 DG Enterprise. 2004. The Economics of the European Paper and Board Recycling Industry: 
Structure & Policy Issues.  
45 e.g. DG Enterprise, 2004. Also CEPI & others. 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW)

EPEC                                                                                                                                                    85

8 CONCLUSIONS FOR THE IMPACT ASSESSMENT 

8.1 Materials or Product Based Approaches to Increase Recycling 

8.1.1 Overall Conclusion 
A materials approach is more cost effective than a product based approach based on 
existing regulated products. Although the analysis is constrained by the quality of the 
existing information the results suggest that the materials based approach would lead 
to the inclusion of cheaper recycling activities than would be possible through 
additional efforts focused on the presently regulated products. 

However, given the large share of current and future recyclable volumes already 
covered by existing Directives, the scope to make a major difference in the costs of 
given increases in overall recycling rates for a given waste stream is not extensive.  

8.1.2 Comparative Impacts 
The relatively cheaper social and financial costs of a materials approach indicates that 
at least as far as paper and plastics are concerned, there are economic benefits to a 
materials-based approach which arise from exploiting the lower costs per tonne 
recycled of some applications not currently the subject of a major recycling effort. 

For paper, the environmental benefits of a materials or a product based approach to 
recycling would be the same. In contrast, for plastics a materials approach to recycling 
has environmental advantages over a product based approach. This is because a 
materials based approach would be more efficient in promoting recycling of 
homogenous uncontaminated flows that delivers higher environmental benefits than 
recycling of mixed plastics. 

To the extent that the lower cost implies a slightly lower employment intensity, it 
implies that the employment benefits may be less with a materials approach. 

8.2 Sensitivity Analysis 
The economic modelling of the plastics case does allow some insight as to the main 
factors governing the social costs of recycling, and by implication, possible policy 
responses. The significance of externalities of waste disposal in the determination of 
social costs confirms the view that a major stimulus to recycling activity would be the 
use of measures (such as a landfill tax) to internalise these externalities in the cost of 
waste disposal.  

The importance of sorting and collection costs also implies that measures to improve 
the cost effectiveness of collection would have a significant benefit. Obligations to sort 
at source are obvious measures. 

Measures that improve the transparency and efficiency of the waste market are also 
likely to facilitate higher rates of recycling. 

The potential for innovation to change the shape and cost structure of markets appears 
to be mixed.  In respect of household collections of packaging and other separated 
waste it would appear that improvement of collection costs would have a greater 
potential to increase recycling than downstream technological change (though smarter 
sorting technology would help).  In other waste streams, such as the emerging areas of 
end-of-life vehicles and waste electronic and electrical equipment, innovation of 
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process and economies of scale would deliver lower unit costs than was seen in early 
pilot operations. 
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PART THREE – ASSESSMENT OF EXTENDING IPPC TO 
ADDITIONAL WASTE MANAGEMENT ACTIVITIES
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9 GENERAL ASSESSMENT OF EXTENDING IPPC  

9.1 Introduction 
In this part of the report an ex-ante assessment is made of the possible 
environmental, economic and social effects of extending the IPPC Directive 
(96/61/EC) to existing waste treatment processes which undertake recycling & 
recovery operations. The extension is to incorporate waste management activities 
presently excluded (e.g. composting, pre-treatment of wastes in certain processes, 
see below); and extending it to additional smaller waste management operations.  

The application of IPPC to waste management activities is based on the desire to: 

− minimize the negative environmental impacts of disposal and recycling 
processes per unit of waste recycled or disposed by prescribing the use of 
Best Available Technology, and by that means limit emissions and optimise 
resource use; and  

− contribute to levelling the playing field in Europe for recycling and disposal 
by levelling the environmental standards (for recycling and disposal) in 
Europe and therefore preventing competition based on environmental 
performance. Trade restrictions for waste can then be lifted without 
increasing environmental impacts in Europe. The costs related to 
administration of shipments would be reduced and incentives to reduce the 
costs of recycling through competition would be increased. 

In this project a qualitative model has been developed to assess the possible 
effects of IPPC extension to waste treatment processes not presently covered. The 
model covers the following aspects: 

− amount of material recycled 

− environmental efficiency of the waste management process (pollution per 
unit of processed waste) 

− processing costs (fixed and variable) 

− administrative costs 

− trade 

− business effects (number of companies, number of employees, profitability 
of sector)  

Application of the model is made, based on analysis of the stakeholder consultation 
on the TSPRW, desk thinking, interviews with several stakeholders and experts 
and three case studies (general results and conclusions are presented in this 
section. Detailed analyses of the three case studies are provided in the next 
Section).  

This model is displayed below in Exhibit 1.  
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Exhibit 1 Overview of expected effects of IPPC extension  

 

The model shows expected effects and impacts of IPPC extension at three different 
levels e.g. direct effects, specific impacts and general impacts on society. The bold 
lines show the most important relations, the thin lines show secondary relations. 
The – or + signs next to each arrow denote the nature of the relationship (- is 
negative relation; -/0 is negative to no relation; 0/+ is positive to no relation; + is 
positive relation; -/+ relation can be positive or negative depending on the situation, 
or no clear view is available on the nature of the relation) 

The main relations (bold lines in model) are described in more detail in the tables 
below (see Exhibit 3, 4, and 5). 

9.2 Overview of Waste Treatment Activities Not Covered by IPPC  
In Exhibit 2 below an overview is given of waste streams operations and their 
coverage by IPPC.46 In the first column of the table the waste streams or waste 
materials are listed. The second column indicates which processes are covered by 
IPPC and described in BREFs, (this is an interpretation of IPPC coverage that 

                                                      
46  Sources: 2nd draft Waste Treatment BREF; 1st draft Waste treatment BREF, 
comments by Miguel Aguado (EIPPCB) 
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might be legally disputed, but is in our opinion suitable for the purpose of the 
Impact Assessment47). 

The third column indicates which processes are not covered by IPPC. In the fourth 
column comments are provided where coverage is unclear, (e.g. where processes 
are described in a BREF but not covered by IPPC, or where processes fall under 
the IPPC Directive scope only when they are on-site of another installation).  

Hazardous waste processes are not included in the table (although there are some 
waste streams in the table that contain a hazardous waste fraction):  

 Recovery and disposal options are covered by IPPC 

 Incineration is covered in Waste Incineration BREF and land filling is 
covered by IPPC (although there is no BREF actually covering it as the 
Landfill Directive contains an Article specifying that the techniques 
prescribed in the landfill Directive are BAT)  

 Preparation for recovery is covered in WT BREF although it is not crystal 
clear that such activities are covered by the IPPC Directive. 

For non-hazardous waste, disposal processes and treatment prior to disposal 
processes are all covered by IPPC and therefore not mentioned in the table.  

                                                      
47  Since the coverage of the IPPC Directive is determined by type of process (disposal and 
recovery processes) there is no unambiguous relation between waste streams and waste materials and 
IPPC coverage. An approach by type of operation (which is closer to the IPPC-thinking) leads to an immense 
number of operations (communication with Sander, Oekopol, 2005). Obtaining a complete list is nearly 
impossible, and obtaining data on all these installations, within the limited scope of this project, is not 
possible. Although the approach chosen has the problem of defining wastes and waste categories and the 
problem of overlap between various waste categories (esp. with complex wastes, e.g. ELV contains 
hazardous waste, metal waste, glass waste) it serves the practical goals of this study. 
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Exhibit 2 Waste recovery activities not covered by IPPC 

Waste stream or 
material 

Covered Not covered Comments 

Construction and 
demolition waste 

 Sorting  

Organic waste  Recovery by bio treatment 
(composting, anaerobic digestion of 
separately collected waste) 

Bio-treatment for recovery is 
similar to identical to bio-
treatment for disposal which is 
covered by IPPC 

Incinerable waste Incineration in waste 
incinerators. 
Co-incineration in production 
installations covered by the 
IPPC Directive (e.g. cement 
kilns and power plants) 

 BREFs for productive sectors 
incinerating waste do not 
always contain BAT 
information on co-incineration 
(e;g. cement BREF) 
The waste treatment BREF 
contains information on BAT 
for preparation of waste for co-
incineration. It is however 
unclear whether these activities 
are covered by the IPPC 
Directive. 

ELV  Dismantling, shredding  
WEEE  Dismantling, shredding  
Packaging Use as fuel Sorting  
Slaughterhouses & 
Animal By-products 

Use of waste, Incineration of 
carcasses 

 Co-incineration of carcasses is 
supposed to be covered by 
various vertical BREFs, but 
they do not always contain 
information about it  

Slags and ashes Preparation for recycling 
when performed on-site of 
incineration facilities. 

Preparation for recycling when 
performed off-site of the production 
location of the slags and ashes. 

Preparation for recycling can 
take place on-site of 
incineration facilities. This is 
covered in the incineration 
BREF and there is a BAT 
defined for this activity which 
was considered to have 
significant impacts. 
Some info on BAT for  
immobilisation when 
performed on-site of the 
production location of the 
slags and ashes is included in 
incineration BREF. 

Sludges  Recycling or use as co-incineration 
fuel 

 

Glass Use of waste and implicitly 
preparation for recycling 
when performed on-site a 
glass mill (glass BREF) 

Preparation off-site of a glass mill  

Wood  Recycling/preparation for recycling  
Textiles  Recycling/preparation for recycling  
Rubber (tyres)  Recycling/preparation for recycling  
Minerals 
(sand/stones) 

 Recycling/preparation for recycling  

Iron & Steel, ferrous 
metals 

Use of scrap in iron 
production process 

Treatment of waste metals 
contaminated with non-metallic 
compounds (e.g. lubricants) 

 

Non-Ferrous Metals Use of waste in NFM  Preparation of waste for 
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production process recycling is not covered but 
the non-ferrous metals BREF 
contains some information on 
BAT 

Edible oils and fats Use as fuel Recycling/preparation for recycling  
Gypsum Treatment for disposal Recycling/preparation for recycling  

 

 

9.3 Case Studies 
In order to provide detailed information as a reference case against which to 
consider the general case for IPPC extension, three cases were selected for more 
detailed analysis from the list of waste streams and treatment operations currently 
not covered by IPPC (see Exhibit 1): 

 Case Study 1: the biological treatment of organic waste. 

 Case Study 2: the pre-treatment for co-firing of waste in cement kilns.  

 Case Study 3: the dismantling of end of life vehicles 

The cases were selected based on three criteria. First in all cases the waste 
streams chosen are fairly large and represent a large part of the total waste 
recovered and/or traded. Secondly the three cases show some different 
characteristics (e.g. size distribution of the operations, present trade patterns). 
Finally, data had to be available on the cases. A detailed analysis of the cases 
studies is provided in Section 10; a summary of relevant findings is provided below. 

Environmental efficiency 

The case study on organic waste treatment shows that, even in advanced countries 
like Germany, there are a large number of composting operations which 
environmental performance could be increased. There is therefore room for 
improvement of environmental efficiency.  

These installations are however mainly open air composting installations in rural 
areas that may be the environmental and economic optimal way of treating these 
wastes. Upgrading these facilities to closed hall composting (or comparable) has 
high investment costs and would maybe not considered as necessary to achieve 
BAT in such installations. 

Administrative costs; Administrative costs ->process costs 

Administrative costs for a new permit that are reported vary from €5000 (ELV 
dismantling plant to more then €100.000 (large advanced composting plant). The 
administrative costs of permitting are considered to be large by the persons 
interviewed (both operators as well as sector experts), but are, when looked at it in 
more detail, only a minor part of total investment.  

Especially for smaller companies the administrative necessities are considered a 
(psychological?) burden (larger companies tend to have specialised personnel). 
Part of this burden is also the long period necessary for obtaining a permit 
(Respondents from the organic case study in Germany and the Netherlands stated 
that the long period (up to 2 years) leads to a delay of environmentally relevant 
investments, and sometimes to even not making these investments and stopping of 
the recycling operation).  
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It is reported by more than one respondent that costs of IPPC permitting are not 
higher (or will not be higher) than non-IPPC permitting costs (at least in countries 
with a higher level of environmental legislation). 

This suggests that the increase in administrative costs because of IPPC extension 
will not lead to a significant increase in operating costs. However every increase in 
administration will be considered a negative influence on business climate and 
should be considered more carefully than the actual cost increase should justify.  

 

 

Contributing to levelling the playing field 

From the case studies it has become clear that the status of the BREF differs 
between Member States. In some MS permitting authorities derive permits more 
easily from BAT as described in the BREF than others. The IPPC Directive offers 
this flexibility to determine permit conditions based on BAT taking into account local 
factors (the technical characteristics of the installation, the geographical location 
and the environmental local conditions). Consequently some countries have 
environmental regulation that is stricter than BAT, while in other countries this leads 
to regulation that is less strict than BAT.  

In theory these differences in regulation may lead to ‘eco-dumping’. In the organic 
waste case study it is shown that the differences in legislation are fairly small and 
that transportation over more than 200 km is not profitable. Transportation of ELV’s 
is also rather limited because of transportation costs are high as well (however 
many old cars are exported to new MS (as second hand car) and then used for 
another few years, and after shredding (which is performed locally almost 
everywhere in Europe) scrap is traded world wide). Additionally, there have been 
reports of shipment of ELVs for shredding. Transportation of waste for incineration 
however has been increasing very much in the last few years. It is thought that this 
is also only transport over limited distances.  

Formulation of a BREF and BAT can help as a guideline and to harmonize 
treatment techniques and practises in Europe. Despite being a reference 
document, competent authorities have to take into account the BREFs to determine 
specific permit conditions. 

Alternative disposal options -> amount of waste recycled 

In the organics case study composting was situated as just one way of treating 
organic waste. Competing options were mainly disposal options. In the Netherlands 
and Germany (and some regions in Italy) these options were either more expensive 
(partly because of taxes) or forbidden. It is expected that this situation will also be 
valid for other waste streams because present EU legislation is making disposal 
impossible or more expensive in other countries (and therefore increase recycling 
percentage).  

Process costs -> number of companies 

The case study on ELV shows that an increase in process costs (because of cost 
of compliance) may lead to a decrease in number of companies because they are 
not able to bear investment costs. The case study on organic waste suggests that 
smaller companies are affected to a larger extent than larger companies. 
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In this respect the capacity thresholds within the IPPC Directive (IPPC is not valid 
for waste treatment operations smaller then 50 t/day - 10 ton/day for hazardous 
waste) should be considered. Some respondents from the organic waste case 
claim that maintenance of capacity thresholds may hamper the development of 
common facility standards and distort market competition, however the volume 
effects seem small.  

Lowering of the thresholds affects many companies. There are many operations in 
the areas of the case studies that are below the present IPPC threshold: In the 
area of ELV dismantling almost all operations (apart from shredding); more then 
50% of the composting installations, and (although not exactly known) a fair 
amount of installations for the pre-treatment of waste incineration in cement kilns. 
The combined volume of all the small installations is (with the exception of ELV 
dismantling) small compared to the total volume of waste treated, but may be 
significant in certain regions (e.g. composting in rural regions is mainly done in 
small installations). 

In addition to these illustrations of the model the case studies also show that 
possible IPPC extension presents many interactions with present (and future) EU 
legislation (e.g. ELV Directive) 

9.4 Application of the Qualitative Model for IPPC extension  
Using the research, we have sought to draw out the main conclusions in relation to 
the range of impacts likely to arise from an extension of IPPC to waste processes 
not presently covered. Using the model we distinguish between three sets of 
impacts: 

 Direct impacts on the waste management sector (Exhibit 3) 

o Environmental efficiency 

o Administrative costs 

o Compliance costs 

o Influences on the ‘level playing field’ for operators 

 Indirect impacts on the operation of recycling activities (Exhibit 4) 

o Administrative costs ->process costs 

o Process costs -> use of alternative disposal options 

o Process costs -> use of competing products 

o Process costs -> economic growth 

o Process costs -> number of companies 

o Level playing field -> process costs 

o Level playing field -> administrative costs 

o Level playing field -> intra EU trade 

 General impacts on the economy (Exhibit 5) 

o Alternative disposal options -> amount of waste recycled 

o Competing products -> amount of waste recycled 
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o Companies -> amount of waste recycled 

o Impacts on product quality 
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Exhibit 3 Direct Effects of Extending IPPC 

Effect on: Relati
on 

Argument 
 

Environmental 
efficiency 
 

0/+ IPPC has a direct effect on the environmental efficiency of the waste 
treatment processes (including the efficiency of resource use) covered: 
improving the environmental performance of waste treatment processes is 
the direct aim of IPPC extension. The magnitude of this effect depends on 
the possibilities for improvement of the waste operations presently used in 
different M.S. (i.e. the difference in environmental performance between 
the present technology and BAT). The overall environmental effect 
furthermore depends on the size of the waste stream and the possible 
harmful effects of the waste stream. To document this effect there is a 
need for information on the emissions and other environmental impacts of 
the various types of facilities. It will be significant only for facilities for which 
the identified environmental issues are important. 

Administrative 
costs 

0/+ IPPC will lead to a limited increase in administration costs. It is expected 
that Member States with rather strict environmental regulations will 
encounter lower costs when adapting their permitting system than 
countries where environmental regulation is currently less advanced. For 
the first group of countries the costs for getting a permit under IPPC are 
considered to be comparable to the costs under present environmental 
regulation. For the second group of countries adapting their national 
systems of permitting to IPPC will have some costs. In macro-economic 
terms these costs are considered small, in micro-economic terms however 
these costs may be considered large and even prohibitive for smaller 
installations (depending on whether IPPC thresholds will change. If not, 
smaller operations are exempt from IPPC) 

Processing 
costs/ cost of 
compliance 

0/+ IPPC might have a significant impact on processing costs. The actual 
impact however depends very much on the specific local situation. For 
those facilities that already apply BAT there are no compliance costs. For 
those companies that do not comply with BAT, costs of additional 
investments depend on the situation. Since the permitting body does 
consider environmental, technical and economic aspects in its 
considerations adaptation to the local situation is possible, and effects may 
be limited.  

Contributing to 
levelling the 
playing field 

-/+ IPPC will improve the level playing field compared to the current situation 
where such installations are not be covered by the IPPC Directive. 
However, IPPC offers flexibility in order to make adaptation of 
environmental standards to the local situation possible. This flexibility can 
mean that standards are not fully harmonised – thus only partial levelling of 
the field. Nevertheless, it would be expected that this flexibility would not 
affect how the most important environmental issues are dealt with.  
The opinions from stakeholders (as stated in the stakeholder consultation) 
as well as from the interviewees for this study on the effects of IPPC on 
levelling the playing field in practice are ranging from: ‘IPPC has no effect 
on level playing field’ to ‘IPPC helps to prevent real eco-dumping in the 
EU’.  
In general, however, IPPC can only be one part of a wider system of 
common reference standards, together with e.g. recycling targets, criteria 
for end of waste, etc. that will create a more level playing field. Whether the 
constraints that are put on the recycling sector can be relaxed in the light 
of developing a set of EU reference standards will be a political 
appreciation, depending on the confidence of decision makers in the 
regulatory system and the waste sector. 
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Exhibit 4 Specific Impacts of IPPC Extension 

Effect Relatio
n 

Argument 
 

Administrative 
costs -
>process 
costs 

+/0 An increase in administrative costs will lead to an increase of 
(integral) processing costs. In general, administrative costs are a 
minor part of operational costs, but at least in psychological terms a 
burden to the entrepreneur. Larger companies with specialist 
personnel will better be able to cope with the administrative burden 
than smaller companies. 

Process costs 
-> use of 
alternative 
disposal 
options 

+ (valid when avoidance of disposal costs is the driving force for the 
recovery process) An increase in processing costs leads to an 
increase in price for the recovery option as a treatment route for the 
waste, and therefore alternative disposal options will become more 
attractive. This is a major relation. Additional policy measures to 
hamper alternative options (like limitations on land filling or 
incineration taxes) can decrease this effect or make it negligible 

Process costs 
-> use of 
competing 
products 

+ (Valid when the value of the recovered product is the driving force 
for the recovery process) An increase in processing costs leads to a 
price increase of recycled products that are produced, therefore 
competing (e.g. virgin) products become more attractive (this is a 
comparable effect as the one mentioned above, valid for those 
waste treatment processes where a product with an economic value 
is produced, e.g. materials recycling of plastics) 

Process costs 
-> economic 
growth 

- Increasing processing costs may reduce profits and thus economic 
growth of the sector 

Process costs 
-> number of 
companies 

- An increase in processing costs leads to investment barriers for 
companies. They therefore may decide not to invest in new or 
upgraded facilities and go out of business (which has a direct 
negative impact on the number of businesses: e.g. when in the 
Netherlands it became obligatory to have leak free floors for car 
demolishers the number of companies decreased by 70%). 
Increased investment costs because of environmental standards 
may also lead to entrance barriers for new companies. 

Level playing 
field -> 
process costs 

-/0 Creation of a level playing field may lead to waste processing in 
those places where it is cheapest may therefore lead to lower EU 
waste processing costs (subject to marginal waste shipment costs 
being less than the marginal cost savings in least cost producers 
under EU standard). It is expected that this effect is limited because 
shipment costs are in general rather high compared to the value of 
the waste and the waste processing costs (see e.g. the case study 
on compost).  

Level playing 
field -> 
administrative 
costs 

- Creation of a level playing field (with in the end a culture of 
confidence in the waste sector) may lead to relaxation of tight 
controls on cross-boundary shipments of wastes. This will lead to 
regulatory relief and reduce administrative costs. 

Level playing 
field -> intra 
EU trade 

0/+ Creation of a level playing field may also lead to more Intra 
European trade (again subject to marginal waste shipment costs 
being less than the marginal cost savings in least cost producers 
under EU standard) 
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Exhibit 5 General Impacts of IPPC Extension 

Effect Relation Argument 
 

Alternative disposal 
options -> amount of 
waste recycled  

- The use of alternative disposal options decreases the 
amount of waste available for recycling 
It should be noted that waste management policies and the 
implementation of EU waste Directives are increasingly 
driving waste to recovery and recycling: the use of 
alternative options is therefore discouraged/made 
impossible.  

Competing products 
-> amount of waste 
recycled 

- The use of competing (virgin) products instead of recycled 
products leads to a diminished demand for recycled 
products and therefore a decrease in recycling 

Companies -> 
amount of waste 
recycled 

- A lower number of companies may lead to geographical 
areas where no recycling facilities are present, and therefore 
to a decrease in amount of waste that is recycled (when 
marginal shipment costs + recycling costs are higher than 
alternative disposal costs).  

Impacts on product 
quality 

+/0 The quality of output products for industry generally depends 
on other considerations than BAT. However, in the waste 
recovery sector the main purpose of many installations is to 
change the quality of the waste to reach an acceptable 
quality of the output waste or product. Therefore, in many 
cases applying BAT will affect positively the quality of the 
output.  It is however unclear to what extent BREFs can 
recommend BATs aimed at improving the quality of the 
output. 
This might have positive effects on environmental end 
economic performance of waste treatment when 
administrative costs are not too high. 
BAT descriptions might also be used in a different 
context(e.g. Waste Framework Directive)  for assuring 
product quality as well, through the provision of general 
guidance. 

 

9.5 Expected Effects of IPPC Extension on Waste Management Operations 
Presently Not Covered by IPPC 

9.5.1 Targeted extension of IPPC, framework for evaluation 
An option for IPPC extension is targeted extension, rather than a general extension 
to all processes not covered: with the extension of IPPC coverage to a limited 
number of waste treatment operations (with exemptions for smaller operators 
based on the volumes of waste processed), based on a proportionate response 
taking into account the environmental benefits to be gained and the possible direct 
costs to operators, and indirect costs in terms of the possibly reduced incentives to 
recycle. In order to assess whether a waste treatment sector should be covered by 
IPPC a cost/benefit approach can be taken where (possible) environmental impacts 
and costs for BAT are compared (see exhibit 6).  
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Exhibit 6 General evaluation framework for IPPC extension 

 

 
9.5.2 The three case-studies evaluated on IPPC extension 

In Exhibit 7 the three case studies are evaluated according to this framework. 

Exhibit 7: Environmental impacts vs. Costs of BAT for the three case studies 

 

 

 

 

 

 

 

 

 

 

 

 

 

ELV Dismantling:  

ELV Dismantling is a large waste stream (approx. 8 Mton/y), which contains 
hazardous waste (e.g. brake fluids, batteries and oils). It has a possible large 
environmental impact. Costs of compliance with BAT are relatively high (as a share 
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of sales), there are many operations (high administrative costs) and since many 
operations are traditional (esp. in non North-West European countries) the costs of 
compliance are high. There is a large trade in second hand ELVs, driven by the 
demand for cheap cars in Eastern Europe, not the costs for waste processing. 
There seems also to be transboundary shipments of ELV for shredding due to 
lower landfill costs for the shredder residue in the country of destination. 

When full implementation of the European ELV directive has taken place the most 
important environmental issues will be regulated (in other words: technology used 
will be close to BAT), and a large share of the costs will be made. Extension of 
IPPC will therefore be of limited effect, but may be considered for those emissions 
that are presently not regulated by IPPC (e.g. emissions to air) or BAT. 

Composting of Organic Waste: 

Organic waste is a large waste stream (approx. 50 Mton/y). The waste is non-
hazardous. Some volatile by-products of composting are presumed toxic and 
certainly odorous. Long distance trade exists to a limited extent (eg within Germany 
or between neighbouring countries): the waste is then processed in facilities that 
are not up to BAT standards. This means that eco-dumping is possible, however 
since transportation costs are high compared to the value of the product and the 
processing costs the expected trade is limited.  

With regard to composting there are presently two types of systems in operation. In 
more urban areas, generally an industrial type of composting in closed halls is 
used, while in rural areas more extensive, open-air systems prevail.  

IPPC is an option worth considering. In the most likely scenario for IPPC extension 
costs for BAT will be limited in those countries where composting is already 
common practice. In urban areas where present composting activities are low 
compliance costs for new installations may be considerably higher. 

Pre-treatment of Burnable Waste for Co-incineration:  

Very large waste streams (>100 Mton/y) have such a calorific value that they 
maybe co-incinerated. At present 4.5 Mton/y of waste is co-incinerated in cement 
kilns, of which approximately a third concerns hazardous waste. The pre-treatment 
of this waste consists of various milling, mixing and sieving processes. 
Environmental impacts of these processes are limited (mainly energy use -low 
compared to energy content of material- dust, and sometimes VOC’s). These 
impacts are higher when the waste treated is hazardous. In some cases both 
hazardous and non-hazardous wastes are treated in the same facility. Costs for 
compliance appear relatively low (although cost data is hard to obtain). 
Administrative costs are also expected to be low compared to investments costs. 
There is an important and increasing amount of cross border trade, providing 
incentive to lower recycling costs. IPPC extension may therefore be considered.  

9.5.3 Discussion of other processes 
The other processes from Exhibit 1 are not studied in depth in this project, however 
based on data from Appendix 1, and using the case studies to provide a reference 
base, they can be grouped in 3 groups (Exhibit 8): processes for which a significant 
environmental impact may be expected compared to those described in the case 
studies (these processes are discussed below); processes for which it is expected 
that the environmental impact will be rather insignificant relative to the cases 
examined (these are not discussed, and there is a prima facie case not to extend 
IPPC to these processes) and processes for which the available data is insufficient 
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to estimate the environmental effect (and for which additional research is 
necessary before they can be assessed). 

Exhibit 8: Grouping of waste treatment operations presently not covered by 
IPPC (using the case studies as a reference base) 

Significant environmental 
impact 

Low environmental impact Unknown impact 

ELV Dismantling  
Composting of Organic 
Waste 
Pre-treatment of Burnable 
Waste for Co-incineration 
Sorting of C&D waste 
WEEE dismantling 
Off-site treatment of slags 
and ashes for recycling 
Recycling and co-
incineration of sludges  
Mechanical recycling of 
plastics 
Chemical recycling of 
plastics 
 

ELV Dismantling after 
implementation of ELV 
directive 
Sorting of Packaging waste 
Preparation for recycling of 
paper until de-inking 
Waste glass preparation off-
site of a glass mill 
(Preparation for) Recycling 
of textiles 

Co-incineration of carcasses 
Recycling of wood 
Recycling of rubber 
Recycling of minerals 
Scrap preparation 
(Preparation for) Recycling 
of edible oils/fats 
Recycling of gypsum 
 

 

Below the processes with a relatively large environmental impact are discussed in 
brief. For a more detailed assessment additional data gathering on technologies, 
industry structure and trade movements is necessary. 

Sorting of Construction and Demolition Waste:  

C&D waste is a very large waste stream (711 Mton/y) of which at present 28% is 
recovered. The differences in recycling percentages across the EU are strikingly 
large. In general this waste stream is non hazardous (stone, wood, etc.). The main 
environmental issue of sorting of C&D waste is the spreading of hazardous 
contaminations (asbestos, PCB,s, waste oils, etc.). Furthermore dust is an issue.  

Costs of compliance may be high when the material is contaminated, however 
contamination may be fairly easily prevented by selective dismantling (removal of 
contaminations at the building site). Costs of compliance are then rather low. IPPC 
can be part of the solution.  

WEEE Dismantling:  

The amount of WEEE in 1998 was estimated at 6 Mton/y. Main environmental 
problems relate to hazardous materials that are an integral part of this waste 
stream: flame retardants and batteries. The possible environmental impact is 
therefore considered to be large. 

WEEE treatment is however already covered by the WEEE Directive, which, 
among others, requires the use of Best Available Recycling Techniques for the 
treatment of the waste. Extension of IPPC will therefore have little additional 
positive environmental effect.  

Off-site Treatment of Slags and Ashes for Recycling:  
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Treatment of slags and ashes is performed in order to increase the possibilities for 
re-use of the slags and ashes and prevent contamination of the environment. 
Depending on the type of waste and the type of operation the treatment of slags 
and ashes can have a significant environmental impact. Examples of the possible 
effects are leaching of contaminants (in general: heavy metals), acid use, use of 
energy, etc. BAT for these processes is already defined in the incineration BREF, 
(chapter 4.6). It is unclear what amount of slags and ashes is treated off-site for 
recycling (the activity not covered by IPPC). The costs for BAT are probably not 
very high: these type of processes are generally already regulated by national 
regulation. Extension of IPPC seems logical, and would remove the (illogical) 
difference in the legal status between on-site and off-site treatment of slags and 
ashes.  

Recycling or Co-incineration of Sludges:  

7.2 Mton of sludges were recovered in 1997, but, although not much data are 
available, the amounts produced seem significantly larger. The sludges do vary 
significantly in (esp. industrial sludges). Various techniques are available for 
treatment (e.g. in the Netherlands municipal sewage sludges are, in part, co 
incinerated in cement kilns; paper residues (a sludge) are incinerated in a special 
incinerator; there is a wet oxidation reactor for sewage sludge, etc.). The 
environmental impacts of recovery are also very different. Because of contaminants 
(e.g. heavy metals like Mercury and/or Arsenic in municipal sewage sludge) the 
environmental impacts may be considerable. Costs for BAT are unknown (and vary 
according to the waste stream) but may be significant. IPPC extension may be 
considered. 

Mechanical Recycling of Plastics: 

Of the present amount of plastic waste approx. 15% is recycled mechanically (3 
Mton). This is a limited amount (compared to other waste streams). Environmental 
impacts of the recycling process are normally low, but VOC emissions may occur. 
Costs for compliance may be high compared to the margins on the product (for 
recycled plastics, these margins are low, because of fierce competition from virgin 
plastics). The financial position of the plastics recycling sector is sensitive to a 
significant increase in compliance costs, and the sector is not known for large 
investments. The effects of IPPC extension may therefore be questionable. 

Chemical Recycling of Plastics: 

Chemical recycling of plastic concerns only a very limited amount of waste (300 
kton/y). There are negative environmental effects possible at the recycling process 
(e.g. emissions to air). The alternatives are mechanical recycling and disposal. 
These processes are in general operated by chemical industry/plastic producers. 
This process might be well covered by IPPC. Options for coverage are both the 
Waste Treatment BREF and a (future) plastics BREF.  

9.6 Conclusions on the Extension of IPPC to Waste Treatment Processes 
In this project a qualitative model was developed to assess the effects of IPPC 
extension to other waste treatment operations than presently covered, using a 
combination of case studies, desk research and consultation with stakeholders. 
The environmental and economic effects of applying IPPC to a certain process are 
dependent on the type of process (and the specific economic circumstances). It is 
therefore hard to make specific recommendations for the extension of IPPC without 
further work. The work does allow the following conclusions. 

The case for a general extension 
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The case for a general extension of IPPC to all waste management processes 
seems, although resolving discussions on what is IPPC covered and what is not, 
can not be made at this time on the evidence available. The work suggests that a 
general extension would not generate major environmental benefits; the positive 
environmental effects that are likely are often too small in relation to additional 
costs; and because in some cases the additional regulation would complicate 
already existing EU and national regulations. 

However, targeted extension to those sectors where the costs of IPPC extension 
are limited compared to the environmental effects deserves consideration. 
Especially when the waste is also easily tradable IPPC can be part of a system of 
regulation ensuring treatment at optimal cost, improved environmental 
performance, preventing eco-dumping, and encouraging increased trade and the 
associated incentives to lower recycling costs). 

Arguments for targeted extensions 

In the case studies arguments were found to extend IPPC to the processing of 
organic waste and to pre-treatment processes for co-incineration, however the 
balance between positive effects and costs is not entirely clear; this is especially 
the case for smaller operations. Retention of the existing thresholds for IPPC 
application (50 t/day for non-hazardous waste) is advisable. For organic waste 
there are many installations below this threshold (often smaller then 25 ton/day). 
For pre-treatment of incinerable waste the installation size is unknown. 

For processes providing ELV dismantling and WEEE treatment, these are already 
covered by EU Directives. Use of BAT is (to some extent) part of these Directives. 
The additional environmental benefits of IPPC extension is therefore questionable. 

Other sectors that seem likely candidates for IPPC extension are Sorting of 
Construction and Demolition Waste, Off-site Treatment of Slags and Ashes for 
Recycling, Recycling or Co-incineration of Sludges and Chemical Recycling of 
Plastics. More detailed cost benefit analysis (including determination of size 
distribution of the operations) is however necessary. 

The relatively low environmental benefits from IPPC extension, as suggested in this 
work, to Sorting of Packaging waste, Preparation for recycling of paper until de-
inking, Waste glass preparation off-site of a glass mill; and (Preparation for) 
Recycling of textiles, suggest that these processes are not included in any 
extension. 

Use of the size thresholds to exempt operations from IPPC 

The extension of IPPC may lead to an increase in administrative costs and 
compliance costs. Smaller operations are generally speaking more severely 
influenced by these costs increases than larger companies. (e.g. bigger companies 
have an advantage over smaller companies, because of economies of scale - 
investments per unit of pollution generally go down with size of the installation - and 
the financial strength is generally better for larger companies so that they will be 
more able to raise the investment costs). This may lead to scaling up and 
concentration. The social effects of this process may be the disappearance of 
smaller companies, the loss of recovery capacity in sparsely populated areas and 
the loss of jobs in these areas. Since the IPPC Directive seeks to target the largest 
industrial installations with the highest environmental impacts it might be argued 
that smaller waste treatment operations should be exempt from IPPC. 
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At present waste treatment operations treating non-hazardous waste are not 
covered by IPPC when they are smaller than 50 tonnes/day (approx. 18.000 
ton/year), and installations treating hazardous waste are not covered when they are 
smaller then 10 tonnes/day (approx. 3600 tonnes/year). 

Although the dataset on the size of waste treatment installations (esp. those not 
presently covered by IPPC) is rather limited it can be concluded from the case 
studies that there are many installations below the threshold (almost all installations 
for ELV treatment (with the exception of shredders), more than 50% of the 
composting installations, and (although not exactly known) a fair amount of 
installations for the pre-treatment of waste incineration in cement kilns). It is 
expected that the same is valid for those waste treatment sectors presently 
covered by IPPC. For ELV treatment almost all capacity is below threshold, for 
composting the number of installations under the threshold represents only a small 
part of total composting capacity (although regionally this might be significant).  

Proposals to lower the threshold will therefore affect many waste treatment 
operations, and for some processes and/or regions a significant part of total 
capacity. The effects of lowering the threshold should be evaluated against the 
environmental and economic impact on these smaller operators. We note that:  

 With regard to the environmental impact it can be said that the main 
(possible) environmental impacts of hazardous waste treatment are 
spillage of hazardous materials to the environment or release of toxic 
material affecting human health. The amount of material having these 
(possible) effects should therefore influence the threshold. In general 
negative effects may already occur with amounts of hazardous material 
smaller than 10 tons. The present threshold for hazardous waste seems 
therefore rather high. A good risk evaluation for all processes should be 
performed, and the threshold consequently adapted. 

 For non-hazardous waste treatment operations the threshold is higher 
than for hazardous waste treatment operations. This can be explained by 
the generally lower environmental impact of these processes. 50 ton/day 
however is a fairly large amount of material, that may, in some cases, 
have a considerable impact on the environment, but that in other cases 
has only a negligible impact. Case by case evaluation by process is 
therefore required. 

Use of the Waste Framework Directive to lower administrative costs 

Costs of IPPC permitting depend on the way a MS implements IPPC. For example, 
In the Netherlands permitting costs under IPPC are comparable to permitting costs 
for non-IPPC processes, and IPPC extension will therefore have only very limited 
effects on administrative permitting costs. It is expected that this conclusion can be 
widened to other sectors and other countries with ‘advanced’ environmental 
policies (e.g. the Scandinavian countries); although evidence from Ireland in 
relation to the ELV indicates that there might be important exceptions. 

Regulation of processes with low environmental impact under general rules within 
the Waste Framework Directive may be an option, rather than applying BAT 
through IPPC. This will avoid permitting costs and mean no increase in the 
administrative costs for useful recovery options in the ‘less advanced’ MS (and 
therefore not have a negative effect on the competitive position of these recovery 
processes compared to disposal processes). The approach could decrease the 
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administrative costs in the ‘advanced’ countries, where existing permitting 
requirements might be waived. In the more ‘advanced’ countries some opposition 
against such a measure may be expected since it decreases the control of the 
public authorities. 

9.6.1 General Discussion on the Possible Effects of IPPC Extension 
The work in the study allows a number of more general observations that might 
inform future policy and which might help with the extended impact assessment. 

Using IPPC to simplify the legislative framework: The present, historically 
developed, situation as exemplified in the case studies, is complex and not always 
optimal from an environmental or from an economic point of view. A simpler 
legislative framework might be conceived, of which IPPC is a part, relating to 
process emissions. IPPC is meant to minimise environmental impact of industrial 
processes, by minimising process emissions and optimising resource use. IPPC 
can play a role to ensure that the recovery processes have an adequate 
environmental performance48 as part of the process to encouraging trade in wastes 
for recovery and recycling. It will however be difficult to implement such a clear 
framework as described above, and reap the full benefits of IPPC, because of the 
differences in the present legislation and legislative culture in the different MS. 

At present it is not easy to determine which waste treatment processes are covered 
by IPPC and which are not. This ‘grey zone’ includes inter alia processes that are 
covered when they are performed on-site while they are not covered when they are 
performed off-site (e.g. treatment of slags and ashes from waste incinerators) and 
processes that are covered when leading to disposal but not when they lead to 
recovery (e.g. biological treatment). There are also processes that are not covered 
by IPPC, but that are included in the BREF. Extension of IPPC coverage to all 
waste treatment processes would make the situation clear and remove the unequal 
treatment of technically identical processes. 

Using IPPC to improve recycling products: The quality of output products for 
industry generally depends on other considerations than BAT. However, in the 
waste recovery sector the main purpose of many installations is to change the 
quality of the waste to reach an acceptable quality of the output waste or product. 
Therefore, in many cases applying BAT will affect positively the quality of the 
output.  It is however unclear to what extent BREFs can recommend BATs aimed 
at improving the quality of the output. 
This might have positive effects on environmental end economic performance of 
waste treatment when administrative costs are not too high. 

BAT descriptions might also be used in a different context (e.g. Waste Framework 
Directive)  for assuring product quality as well, through the provision of general 
guidance.  

                                                      
48  At present there are many waste streams that are only partially recovered while a more 
extended recovery seems viable (there are striking regional differences in recovery percentages). The largest 
environmental impact will probably be obtained by increasing the amounts recovered, not by improving the 
environmental performance of the recovery processes. Other legislative (or economic) instruments than 
IPPC (such as land-filling prohibitions, incineration taxes, etc.) are suitable to increase the recovery 
percentage and are being implemented at EU and national levels.   Strict environmental legislation with 
regard to process emissions is not contradictory with high recovery rates: in general recovery percentages 
are highest in countries with the strictest environmental regulation. When increasing recovery percentages in 
countries where these are low at the moment, this should be done in recovery operations with good 
environmental performance otherwise ‘the cure may be worse then the disease’.   
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Using IPPC to promote innovation in recycling: IPPC may have a positive effect 
on innovation when the BREFs that describe BAT are regularly updated, providing 
progressive environmental standards that provide a driver for technology 
development and for the development of more environment friendly processes. The 
quantity of the effect is however dependent on the amount of proof that is 
necessary to become BAT: in general a technology is denominated BAT only when 
more than one installation is operating at commercial scale. And the main problems 
for introducing new (environmental) technology are mainly in the step from pilot 
plant to full scale. 

Using IPPC to secure environmental improvement: There are three main 
mechanisms that determine the environmental effects of IPPC extension: possible 
positive direct effects as a consequence of the use of BAT and therefore related 
decrease in process emissions; possible positive indirect effects of increased trade 
possibilities when a level playing field is obtained (because of increasing the 
possibility to recover at the cheapest location); and the possible negative effects of 
a decrease in recovery because IPPC extension may lead to increased costs (both 
administrative costs and costs of compliance) and therefore provide an incentive to 
use alternative options (often disposal).  

 With regard to the direct positive effects these vary according to process 
– in some processes there is scope to secure significant environmental 
improvement, whilst retaining the size threshold at which IPPC 
exemption occurs 

 The indirect positive effect from increasing trade possibilities and 
lowering recovery costs through competition depends on the relative size 
of transport costs compared to differences in recovery process costs. 
Again these vary according to waste stream. Evidence does suggest 
significant increases in intra-EU trade in recyclable wastes. However, the 
bulky nature of many wastes, the relatively small differences in recovery 
costs (largely driven by labour costs) limits the effects. There may be 
some exceptions (incinerable waste, labour intensive processes for 
waste streams with large intrinsic value or where there are significant 
differences in disposal costs between MS).  However, implementing 
IPPC could be one factor that could lead to  reconsidering the need for 
stringent controls of intra-EU shipments of waste, thus leading in,directly 
to significant reductions in administrative costs for the productive 
recycling industry 

 The indirect negative effect from a reduction in recovery depends on the 
costs of compliance (including administrative costs), and the scope to 
pass on these costs to waste producers (partly determined by disposal 
costs). Where disposal costs are low relative to recovery costs, this effect 
may be significant. However, implementation of other regulations 
(especially the landfill directive)49 will cause disposal costs to rise, 
minimising this effect. Phasing of IPPC extension in line with these other 
regulations would reduce this effect still further. 

 

                                                      
49 At present implementation of various instruments at the European level (e.g. Landfill directive) is leading towards a 
sharp increase in costs of waste incineration and landfill in MS where they are low at present, therefore leading to a 
more level playing field between recovery options and disposal options. IPPC is then safeguarding the environmental 
performance of recovery processes. 
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10 IPPC CASE STUDIES 

10.1 Choice of Case Studies for Model Development 

The waste management (sub) sectors that are studied in the three case are fairly 
large and represent a large part of the total waste that is recovered and/or traded 
(and not yet covered by IPPC). They are chosen on their (expected) differences 
with regard to the most important parameters to be assessed in the model: the 
viability to trade changes (indicators: present trade, labour intensity of the process, 
shipment costs as related to the financial driver of the process) and the size 
distribution of the operations.  

Every (sub)sector is studied in three countries. As a reference country with high 
environmental standards, good data availability the Netherlands is chosen. For 
each process two other countries are chosen that have different standards or 
characteristics than the Netherlands, while one always has trade relations with the 
Netherlands for the specific waste stream. 

Case Study 1 concerns the biological treatment of organic waste. This case study 
concerns a large waste stream where the viability to trade changes is expected to 
be low (it concerns an operation where the main driver for the process is the price 
difference between biological treatment and disposal (the price of the product is, in 
general, low or (when there is no separate collection even negative)), and this 
driver (10-40 €/ton) is not very high in comparison with transportation costs 
(approx. 10 €/ton km). The international trade in this waste stream is low. The 
labour intensity is also low (therefore no large treatment cost price differences 
between different countries are expected). The sector contains large industrial 
operations as well as smaller operations that fall below the present IPPC threshold. 
Apart from the Netherlands, Germany and Italy are the countries studied. The 
Netherlands is the reference and is a country with separate collection of organic 
waste and mainly large industrial (composting) plants. Germany is close to the 
Netherlands, may possibly have trade with the Netherlands, has separate collection 
as well, but has both large industrial plants as well as smaller plants (generally in 
more rural areas). Italy has a mixed collection system (separate collection in some 
areas and integral collection in others) and has also both large and small plants. 

Case Study 2 concerns the pre-treatment for co-firing of waste in cement kilns. Co-
firing in cement kilns is covered under IPPC by the BREF on cement production. 
The pre-treatment process (when performed off-site of the cement kiln, which is 
often the case) is not covered by IPPC (but described in the draft-BREF on waste 
treatment). This case study again concerns a large waste stream with a larger 
viability to trade changes (already a fairly large, and increasing trade, and a driver 
that is larger than for organic waste (price of alternative, often incineration in an 
hazardous waste incinerator, is much higher, and the alternative for fuelling the kiln 
is coal; the labour intensity however is also rather low)), while there seem to be 
only fairly large installations. Belgium (Wallonia) and Spain are chosen because 
their characteristics in the use of waste as fuel source are fairly different form the 
Netherlands (80-90%use of waste in the Netherlands, 30% in Belgium and 2-3% in 
Spain). There is trade in incinerable waste between the Netherlands and Belgium. 

Case Study 3 concerns End of Life Vehicles/Car dismantling. This is an example of 
a sector that consists of mainly small companies (almost all seem to be below the 
IPPC threshold), with a high viability to trade changes (present trade is high (e.g. in 
the Netherlands nearly one third of all deregistered cars is exported), although 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW) 

 EPEC                                                                                                                                           108 

trade is mainly taking place as used car and not as waste; the labour intensity of 
the sector is high (therefore probably leading to cost price differences in 
dismantling between various countries, and the value of the products is rather high 
(per kg)). The Netherlands is very advanced in car dismantling. Poland is one of 
the countries in eastern (and southern) Europe with low wages (compared to EU 
average) and a large demand for cheap second hand cars, Ireland is chosen 
because there are virtually no exports from deregistered cars. 

Extension of IPPC towards ELV will probably not have much effect since the 
European ELV Directive is already prescribing several techniques for car 
dismantling that may be considered BAT. Studying the effects of the ELV Directive 
may therefore give an insight in the factors that are also valid for IPPC extension. 
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10.2 Case study 1: Biological treatment of organic waste 

10.2.1 Process description, possible environmental effects 
The most important organic waste fractions are generally denoted as green waste 
and biowaste. Green waste consists of organic residues collected from gardens 
and parks and from agriculture (with no meat or cooked vegetables etc. and 
containing a large fraction of wood), while biowaste is the separately collected 
organic fraction of Municipal Solid Waste (MSW). 

Municipal Solid Waste contains a large organic fraction (approx. 50%). This fraction 
(food residues, garden waste, etc.) has a lower caloric value than MSW (and 
therefore lowers the energy recovered when MSW is incinerated) and can be 
biologically degraded. Biological degradation can be done on purpose (to produce 
compost and/or methane, to obtain volumetric reduction, or to lower water 
contents), or will happen when the waste is land filled (and then give rise to 
production of methane which is a powerful greenhouse gas).  

There are various process routes in Europe for the treatment of the organic fraction 
of MSW (see Exhibit 9).MSW can either be collected separately (this will make it 
possible to produce a marketable compost) or as an integral MSW (but then the 
product can not be used as compost because of contaminations). 

Integral collected MSW can either be disposed directly (by land filling or 
combustion) or be treated in a Mechanical Biological Treatment (MBT) operation. 
The MBT treatment leads to separation of useful fractions, weight reduction, 
stabilisation of waste and drying of the product. 

The mechanical part of the MBT operation is very flexible and may consist of 
shredders, metal separators, sieves, air separators etc. In these operations 
valuable materials like metals and high calorific materials may be separated from 
the organic residue that will be treated biologically.  

 

Exhibit 9 Routes for the treatment of the organic fraction in MSW 

 
•  

The organic fractions (separately collected or separated from MSW) can be treated 
biologically in two ways: aerobic (producing compost (or organic residue in case of 

Collection system Separate collection of organic
fraction

Integral collection of MSW

Treatment 1 Separation

Treatment 2 Aerobic
treatment
(composting)

Anaerobic
treatment
(fermentation)

Products Compost Methane Inorganic
fraction MSW

Disposal Recycling Landfill Combustion
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integral collection of MSW) and CO2) and anaerobic (producing compost (or 
residue) and methane, which can be used for generating electricity or heat). 

Apart from home composting50 there are two main types of aerobic systems: open 
systems and closed systems.  

In open systems the waste is treated in the open. Piles of waste material are 
carefully constructed on a hard floor (to prevent soil contamination) and then left for 
composting. Aeration is most often done by turning the pile over mechanically, 
once or twice per week.  

Closed systems come in two main versions: Encapsulated systems (container, 
tunnel) or housed systems (wandering heap process). Aeration and turn over of the 
rotting material determine the process of rotting. 

In the anaerobic digestion process wastes with a high organic content are 
processed in closed vessels in the absence of air (oxygen). In a first process-step 
acid-forming bacteria are used, then in a second step methane-forming bacteria 
are used to produce biogas, to be used as a fuel. Biogas consists of carbon dioxide 
and methane. The proportion of methane to carbon dioxide will vary with the waste 
stream and the temperature of the system. The semi-solid residue (digestate) is 
further treated normally through composting. 

One of the main limits of the process is that it is unable to degrade lignin (a major 
component of wood), in contrast with aerobic biodegradation processes.  

Environmental effects of organic waste treatment are varied. Since organic waste 
contains a lot of water, while the product is a more or less dry material, waste 
waters are obtained during the process that must be collected (in order not to 
contaminate the soil and surface waters) and treated in a water treatment 
operation. Bitumen flooring of the installation and a water (pre)treatment plant 
generally can solve these problems. 

Odour is a second problem, esp. when biowaste is treated. For this waste covered 
processes (with treatment of exhaust air, e.g. in bio-filters) are, in general, 
necessary to prevent odour problems. Location in isolated spots can also be a 
solution. For greenwaste good process management is in general adequate to 
prevent odour problems. 

Other environmental effects may be the release of VOC’s (for BMT treatment VOC 
concentrations of over 1000 mg/m3 have been measured, in the beginning of the 
rotting process, for open heap composting. VOC’s arise from the biodegradation 
process itself. Optimal aeration minimises VOC production, and filtering of exhaust 
air can remove VOC’s as well), emissions of ammonia (not when aeration process 
is well controlled), emission of small particulate matter (and in some cases 
formation of bio-aerosols) and the release of CFC (depending on the waste 
treated), 

                                                      
50 Home composting is composting in small heaps or in vessels in the garden of consumers. Home 
composting is the cheapest way of waste treatment. No collection and transport of waste is necessary, 
and the consumer is doing the waste management himself. Disadvantage may be the lower quality of 
the compost but since the consumer is often using the compost only on his own premises there are 
not many problems. In various countries or regions (e.g. Flanders in Belgium) there are large 
government programmes to promote home composting.  
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Noise (caused by the machines turning over the compost and also by 
transportation movements) is also a problem. Making trucks and machinery less 
noisy, and location policies are important.  

10.2.2 Data on MSW and biological treatment 

Exhibit 10 Data on MSW and treatment of organic fraction 

 MSW (Mton) 
(20001) 

Amount of organic 
material % (of 
which from 
separate 
collection kton) 1 

Nr. Of plants Amount composted 
(kton) 1 

AUT 4,5 23% (478) 461+3 anaerobic2 1852 
BEL 5,0  n.a.  831 
Flanders 3,2 (2001)2 n.a. (800)2 8 +15 (2002)2,3  
CYP 0,5 38% (0)  0 
CZE 2,8  60%2 (8) 80 (64 <5 kton/y) 2202 

DEU 45,6  15% (n.a.) 4 800 compost, 37 
digestion, 35 BMT 
(2004)4 

11500 (2004), 500 digestion, 
1800 BMT (2004)4 

DNK 3,5  n.a. (627) 139 (1999)2 560/6522,5 

ESP 26,5 49% (295) 30 compost, 1 digestion6 2160+130 digestion (2001)2,6 
EST 0,6 n.a. (27)  2 
FIN 2,5 33% (n.a.) 502 1402 

FRA 31,2 n.a. (1867) 2802,7 29648 

GBR 29,3  80 (1999)2,9 10002 

GRC 4.6 n.a. (0)2 1 32 
HUN 4,2 41% (n.a.) 20 (2001)2,10 17 
IRL 2,4 85%4 (6) 42 17 
ITA 29,8 

(2002)11 
n.a. 
(1800)(2002)11 

237 (2002) 

(140 with cap>1000t/y)11 
1800 (biowaste, 2002)  

(2800 include. sludges, agro 
industry waste, etc.)11 

LTU 1,0 50% (0)  0 
LUX 0,3 n.a. (33) 3 33 
LVA 0,3 (1999) n.a. (0)  0 
MLT 0,2 60% (n.a.)  31 
NLD 9,8 40% (n.a.) 25 (biowaste, 2002)12 + 

approx. 80 greenwaste13  
1596 (biowaste, 2002)12 + 1500 
(greenwaste, 2002)2 

POL 11,1 n.a. (0) 542 309 
PRT 4,5 36% (37) 4 (2003, mixed MSW)2 275 
SVK 1,7 n.a,  n.a. 
SVN 0,9 32% (1995)(2292)  65 
SWE 3,8 42% (280) (1999)2 100, of which 25 large2 360 

In Exhibit 10 the most important data on MSW, organic fraction of MSW and 
amounts treated are stated for various European countries. 

 
1 Eurostat, unless stated otherwise 
2 Country presentations European Compost Network (www.compostnetwork.info) 
3 7 composting plants, 1 anaerobic digestion plant (cap. 35-60 kton/a), total cap. 350 kton/a. 15 
greenwaste composting plants with a treatment capacity ranging from 5.000 to 50.000 tons of 
input material per year. 
4 Interview J.Barth 
5 Mainly garden and park waste, 37.000 ton refers to household waste,  
6 Composting and digesting activities in Catalonia and Andalusia only 
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7 excluding 70 plants treating mixed solid waste  
8 of which 50% mixed MSW and 50% separately collected MSW 
9 Large composting facilities only, there are also quite a number (approx. 120, processing 
approx. 65 kton/y) small-scale low-tech facilities 

10 mainly green waste and sewage sludge 
11 Interview E.Favoino,  
12 Werkgroep Afvalregistratie, 2003 
13 Interview P.Sessink 
 

10.2.3 Financial Drivers for organic waste treatment 
There are two main parties involved in organic waste treatment: suppliers of the 
waste (which are most often communities who are collecting the waste from their 
citizens) and the waste processors (often private companies, sometimes however 
supplier and processor are the same body). 

Financial drivers for the operators of biological treatment plants for organic waste 
are in general: 

− the gate fee for waste disposal fee (often secured in long-term contracts with 
suppliers, and determined in the past by the processing price, but more and 
more determined by the prices for competitive options for waste disposal like 
combustion and landfill) 

− the price for the end product compost (and, in case of anaerobic treatment: 
methane) 

For the public authorities (in most cases the communities) the drivers are the cost 
of waste treatment and the (national) legislation on recycling (e.g. the requirement 
that 35% of all waste should be recycled (Italy)) or treatment of biowaste (e.g. 
prohibition of land-filling of organic waste in Germany from June 2005). Political 
drivers are found as well. 

10.2.4 Country case studies 
Germany51 
In Germany some 800 plants are composting biowaste and greenwaste. There are 
around 37 large industrial digestion plants treat pure biowaste (as well as a limited 
number of small manure digesters that co-digest waste). In total some 12 mln 
ton/yr (2003) organic waste is treated.  

Biowaste comes from the separate collection of organic residues from households, 
gardens and parks, some 80% of the German municipalities decided to establish 
separate biowaste collection (60-75% of German population). 

The growth rate of composting plants decreased during the last years on account 
of a considerable stagnation of source separated biowastes. Market saturation and 
changes in waste disposal systems and fees are responsible for the stagnation. 

In rural areas the composting plants tend to be smaller (often smaller then 6500 
ton/year, which used to be a threshold for extensive permitting) and simpler (total 
number >300). Larger, more industrial types of composting are to be found in the 
urban areas (about 400). 

                                                      
51 Based on www.compostnetwork.info, country report Germany, Kehres&Bidlingmaier, 
February 2005 and interviews Technopolis 
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47 pre-treatment plants process 2,4 Mton (2001), in 2005 the total BMT capacity is 
expected to rise to 5.1 Mton/y in 70 installations. BMT is used to treat not separate 
collected MSW, as well as the rest fraction of separately collected MSW. This 
fraction contains up to 40% organic material. 

The alternatives for composting (and digestion) are land filling and incineration. 
From June 2005 land filling of organic waste will be prohibited (one of the reasons 
of the growth of investments in BMT installations). Incineration of organic material 
in dedicated biowaste incinerators is promoted as part of the CO2-emission policy.  

Gate fees for composting vary from €30/ton (for greenwaste) to €120/ton (old 
contracts for biowaste). A normal value for biowaste is €60/ton. For new contracts 
€40-50 is found. In the East part of Germany there are old installations (with low 
environmental performance) that compost biowaste at gate fees as low as €20/ton 
(normal €30/ton). 

International trade of organic waste from and to Germany is negligible. The 
distribution of composting facilities over Germany makes composting in the 
proximity also possible (almost everywhere). In general composting is performed 
within 30 km of the origin of the waste. However there are examples in Germany 
where biowaste is transported to the eastern part of Germany and treated in fairly 
large facilities (with low environmental standards) at low costs.  

Transportation costs are €15-20/ton for 400-600 km (= €3-5/100 ton.km, however 
other respondents claim transportation costs of about €10/100 ton.km)). 

The TA Luft covers the air emissions of composting installations. After the 2002 
change of the TA Luft composting installations larger than 10.000 ton/y should be 
closed systems, and smaller installations should preferably closed, esp. when 
biowaste is treated. The minimum distance to residential buildings is also regulated 
for installations larger then 3000 ton/y (the permit threshold for this kind of 
installations): 500 m for open compost installations, and 300 m for closed 
composting plants (which may be further decreased by taking additional measures 
to increase odour control). 

According to some respondents the necessary investments in upgrading the plants 
will be too high for may small operators and this will lead to closure of many 
(especially smaller, in rural areas) and an increase in incineration of the waste.  

The Biowaste Ordinance (BioAbfV) from 1998 covers the application treated and 
untreated bio-wastes and mixtures that are applied on land used for agricultural 
and horticultural purposes as well as suitable raw material, quality and hygiene 
requirements, treatment and investigations of such bio-wastes and mixtures. 
Suitable raw materials are mentioned in annex 4, heavy metal contents, harmful 
substances, hygiene aspects in annex 5 and sample taking and analysis in annex 
3.  

The Biowaste Ordinance regulates - with a precautious intention - the waste side 
(e.g. heavy metals) of the application, where as the Fertilizer Law regulates the 
nutrient part. 

On account of the very bad mixed waste compost image in the late eighties the 
German recycling industry started a quality initiative in composting which led to the 
foundation of the German Compost Quality Assurance Organisation 
(Bundesgütegemeinschaft Kompost BGK) in 1989. In 1991 a quality standard, a 
quality label and the RAL quality monitoring system for the composting of source 
separated organic residues from households and gardens was established.  
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In 2000 an additional quality assurance system for digestion residuals was 
introduced. 

Investment in a new plant is €250-500 per ton capacity. There are some additional 
scale effects for very large operations. 

Permitting costs are (rough estimates by operators) €100.000 (for a middle size 
operation, with no legal procedures of nearby inhabitants) .  

In Germany the legal fees for the government for a permit are roughly €8000 Euro 
total permission costs per million of invest (Barth, personal communication). 

Italy52 
Waste disposal in Italy is still, at the national level, largely dependent upon land 
filling. In 1999 74.4% of total MSW (ANPA, 2001) was land filled, mainly without 
any pre-treatment, whilst source separation and recycling averaged 13,1 % of 
national MSW production.  

The main reason for the growth of recycling has been the issuing of the National 
Waste Management Law (Decree 22/97, also known as the “Ronchi Decree”), 
which also enforced EU Directives 91/156, 91/689 and 94/62, totally rewriting 
legislation in Italy on waste. The Decree clearly points out that: 

− Land filling comes last in the waste management hierarchy. Waste 
minimisation is to be preferred along with recycling; then comes thermal 
recovery and, as a final option, land filling. Only pre-treated waste is now 
allowed to be land filled (pursuant to Decree 36/03 enforcing Directive 99/31) 
and land filling costs and tipping fees will have to take into account savings 
needed to ensure a long after care period (30 years, consistent with 
provisions of the Land filling Directive); 

− Specific recycling targets (for each Province) are set at:  

• 15 per cent by March 1999, 

• 25 per cent by March 2001, 

• 35 per cent by March 2003. 

− An additional fee has to be applied to those provinces where recycling 
targets have not been met. 

Local waste management plans (each Province has to do one, 108 Provinces) 
decide the targeted level of separate collection and related treatment and disposal 
capacities.  

Source separation of the organic waste was depicted as a “priority” in order to 
achieve 35%, but it was not compulsory. In order to meet the 35% target organic 
waste recycling is needed because intensive collection and recycling of dry 
recyclables (paper, glass, plastic, etc.) does not allow local authorities – in general 
– to meet the 35% goal. Thus, most Regions and Provinces are including source 
separation of food waste in their Waste Management Plans, and composting 
increased. Many Waste Management Plans now target at around 50% (already 
overcome by some Provinces, e.g. Lecco, Treviso, Bergamo). In northern Italy 
whole regions (Veneto/Lombardia) have already passed 35%. In Southern Italy the 
average is only 1-5%, but single Municipalities rolling out pilot schemes for 
separate collection (including biowaste) meet same recycling rates as in Northern 

                                                      
52 various papers of and communications with prof. Favoino, Monza Italy, Jan/Feb 2005; figures 
on gate fess provided by mr. Centemero of the Italian Composting Association CIC 
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Italy (50-70% at a Municipal level depending on population and other background 
conditions). Many municipalities meet 70% and more in small communities (peak 
values beyond 80%). In densely populated areas 45-55% achievable.  

The number of Municipalities across Italy who are reported to run source 
separation programs for food waste is now estimated to be around 3.000 (out of 
8,000 Municipalities in Italy). The collection of yard waste is even more developed 
and made compulsory in some regions.  

According to the preliminary results of a survey led by ANPA (the National 
Environmental Protection Agency) the number of compost plants increased from 10 
in 1993 to 140 in 2002 (237 plants considering also sites with a capacity of less 
than 1000 tonnes per year).  

These composting plants are treating principally organic waste from source 
separation of MSW (food and yard waste). The average size of the plants in Italy is 
relatively small, around 10.000 tonnes (75 plants); where as 37 plants treat 
between 10.000 and 30.000 t/y. Recent facilities anyway most frequently show a 
capacity above 30.000 t/y (18 plants); Region Veneto (which has the highest 
capacity, more than 500.000 tonnes, i.e. more than 100 kg/inhabitant) shows most 
frequently a different pattern, with some facilities between 50.000 and 100.000 
tonnes. More than 50 plants are under construction or in the planning phase, both 
smaller and bigger ones.  

In the same time frame, the overall quantity of raw materials treated (source 
separated organic waste) increased from 250,000 to 1,800,000 tonnes. The overall 
licensed capacity of plants (including those under construction or approval) is 
around 5.3 Mton. 

Some regional provisions have been enacted, aiming at promoting the use of 
composted products. Region Emilia Romagna pays 150-180 €/ha to use compost 
and promote a build-up of organic carbon in depleted soils. Region Piemonte pays 
approx. 250 €/ha to use up to 25 tonnes dry matter/ha in depleted soils over a 5 
years’ time frame. The rationale lies with the Rural Development Plans (2000-06) 
(Reg. CE 1257, on sustainable agriculture)  

Organic materials others than food and garden waste are anyway also processed: 
among these, sludge from the food industry and from civil WWTPs, animal residues 
from slaughterhouses, fruit and vegetable market waste; to be used with no 
restriction, neither any further licensing procedure for its application, compost has 
anyway to meet tight requirements according to the National Act on Fertilisers (L. 
748/84 as progressively modified). Thereby a sharp distinction is set between high-
quality compost from source separation (to be used and marketed as a product, no 
restriction on its application) and mixed MSW compost or low-grade compost also 
from relatively polluted sources, as some sludge (to be used under restrictions, and 
after a licensing procedure for the site of application); further restrictions are 
planned for the near future for low-grade materials, which will likely be allowed only 
for one-off applications in land reclamation.  

Methanisation plays a minor role in Italy, due to difficult integration of waste 
management and wastewater management. Anaerobic digestion facilities usually 
may be found where grants are available for their construction. One plant with 4 
Valorga reactors exist near Venice, another near Padua; and a new combined 
composting and digestion plant was just opened in Padua (Komptech, Austria), 
another is in planning status in Sardinia (MAT System). Some small facilities are in 
planning or running in South Tirol, where also farm-scale low-tech digesters may 
be found.  
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MBT is undergoing a fast development as Decree 22/97 asks for the waste to be 
pre-treated before being land filled (this provision had to be enforced by July, 1st 
2001; this provision has been set as a principle, but not enforced yet, though 90% 
of the population is already covered – or already planned to be covered - by either 
MBT or thermal treatment). As a consequence the number of MBT sites rose from 
41 in 1999 to 118 (94 in operation) in 2003. The capacity 11,7 Mton; actual 
throughput is 7,5 Mt on of MSW subject to MBT for RDF production and / or 
stabilisation of materials to be land filled. This puts Italy by far at first spot in EU 
rankings for MBT  

Gate fees for composting in Italy are stated in Exhibit 11. 

Exhibit 11 Fees for different waste materials at composting sites in Italy 
(€/ton as per year 2004) 

Other composting sites  
 

Yard Waste 
composting Yard 

waste 
 

Food 
waste 
 

Sludge etc. 

Minimum fee  10 0 45 40 
Maximum fee  30 30 70 55 
Normal fee  20 20 60 45 

 
The difference of €5-10 between low-tech composting sites and high tech 
composting sites that showed about 5 years ago has now disappeared. This means 
that composting in Italy has changed from a operating cost driven industry (where 
gate fees were determined by processing costs) to a demand driven industry 
(demand for compost).  

Compost prices, range between 5-10€/m3 or 10-20 €/t (gate price) bulk sale 
Northern Italy. The compost is blended with peat/sand/growing media before use. 
Largest revenue for the composting comes from the gate fee. 

In southern Italy there is a huge need for organic matter: 10 ton dry matter/ha/year 
is needed in areas where horticulture/fruit culture are practiced. (millions of 
hectares). 

In intensive, high added value horticulture in South Italy, the compost price may 
fetch up to approx. €100-150/ton, and demand is potentially far larger then supply 
(actions underway to increase the market and technical awareness by potential 
users).  

Soil strategy will increase demand for compost even more (everywhere, but esp. in 
southern and central-eastern Europe). Compost is produced less where it is 
needed most. 

There used to be large imports of compost in Italy from Germany. With the growth 
of the Italian compost production Italian composts tend to replace German ones. 
Still some minor flows coming already blended and bagged from Germany (some 
thousands m3, relative to an overall use of potting soils around some millions m3).  

Prices for waste incineration are comparatively low in Italy because all waste 
(including plastics) is considered a “renewable energy source” and subsidized for 
producing renewable energy. The subsidy is 19 c/kWh. With energy yields of 0.4 
kWh/kg this subsidies cut incineration costs by €80/ton, therefore waste 
incineration costs in Italy may be cut down to only €50/ton, in some big sites. 
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However infringement procedures are expected since non-biodegradable waste is 
not eligible according to Directive 2001/77 on RES.  

Costs for land filling are, at new sites, according to requirements of Directive 99/31 
and including the Landfill Tax, typically in the region 50-100 Euro/tonne.  

Transportation costs might be €5/ton 100 km. There is therefore some possibility to 
transport compost or waste for composting. 

There are a lot of farmers that are giving up husbandry that are very well equipped 
for small low tech composting plants. This may be a positive social effect of 
composting that may be hampered by extension of IPPC. 

The Netherlands 
In 2002 approximately 92% of the households in the Netherlands (16 million people 
in approximately 6 million households) were involved in the separate collection 
system for organic waste, resulting in 1.6 million tonnes of biowaste being 
processed into 0,6 million tonnes of compost.  

In 2002, 25 composting plants for domestic biowaste, with a total capacity of 1.577 
million tonnes were in operation. All these installations are industrial installations 
operating with closed systems. There are two composting plants below the IPPC 
threshold of 18000 ton/y. 4 installations are larger then 100 kton/y, the largest 
having a technical capacity of 600 kton/y and actual (permitted) capacity of 280 
kton. Two other plants will be enlarged above the 100 kton/y within short. 

Besides the biowaste composting plants, situated all over the country, 
approximately 80 green waste-only composting plants, which treat 1,5 million 
tonnes of waste.  

Two anaerobic digestion plants for source-separated biowaste are in operation, 
with a total capacity of 88.000 tonnes per annum.  

A further anaerobic plant processes the organic fraction of residual waste as part of 
a BMT installation; another biological mechanical pre-treatment is in the planning 
phase. 

The national policy is to treat collected organic components of household waste 
separately, as far as possible and otherwise utilise these components for direct 
conversion to energy (heat and energy).  

In the Dutch National Waste Management Plan (LAP) the minimum standard for 
biowaste is composting. 

The policy is further to stimulate the treatment of residual (unsorted) MSW and to 
convert the other organic components in residual MSW into biogas or directly into 
energy by incineration. There is a landfill ban on biowaste and MSW, still 
containing untreated organics.  

The BOOM-decree (decree for quality and use of other organic fertilisers) came 
into being in January 1993. The most significant part of the BOOM-Decree, as far 
as compost is concerned, is that legal limits for concentration of heavy metals are 
stipulated for two types of compost (standard compost and very good compost). 

The Dutch Waste Processing Association (VA Vereniging Afvalbedrijven) is running 
a voluntary quality assurance and certification scheme for compost quality. 

Main markets for compost (2002, there are significant differences between the 
years) are agriculture and horticulture (107 kton, 19%), intermediate for production 
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of black earth (garden applications, etc.)(126 kton, 22%), potting earth (119 kton, 
21%) and other (e.g. export and landscaping of old landfills, 138 kton, 24%). 

Limits for heavy metals and the Regulation (EC) No. 1774/2002 laying down health 
rules concerning animal by-products not intended for human consumption, may 
have significant effects upon composting in the Netherlands.  

Gate fees for greenwaste are approximately €30/ton. For biowaste gate fees are in 
general around €60/ton. There are older contracts with communities for much 
higher prices, however most of these contracts are coming towards the end of the 
10 year contract period. New contracts (for treatment in often already fully 
depreciated installations) will be for around €45/ton. Break even is (depending on 
the location) at gate fees of approximately €35/ton for biowaste (and €15-20 for 
green waste). 

10.2.5 Compost prices 
A general overview of compost prices, as collected by Josef Barth for the European 
Compost Network is given in Exhibit 12.  

Highest volumes are to be found in the agricultural market), where often a negative 
price is obtained. Often the farmers pay a little for the compost, but expect for this 
fee that the compost is transported to and spread over their fields.  

Other high volume areas are private gardening and landscaping. 

 

Exhibit 12 Overview of compost prices  

 

 

High  quality  
compost  

Greenhouses  
  EUR 20 -40 

Sports turf  
EUR 15 -40 

Landscaping  
EUR 10 -20 Top   soil mix  

EUR 10 -15 
Nurseries  

EUR 15 -35 

Hobby  
. gardens  

EUR 5 -20 

Landfill  cover  
EUR 0-4 

Wine  and  fruit 
  EUR 2 -4 

Organic  farms  
    EUR 2 -6 

Agriculture  
    EUR 0 -4 

High  price  market  
Low  price  market  

 
 
Source: Barth, 2004 
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Prices are lowest in The Netherlands where there is no large soil depletion 
problem, markets are only partially developed and farmers get paid by composters 
for using compost. In Germany prices are a little bit higher (less often negative 
prices are to be found, and there are more examples of high end applications, 
though the markets are also not yet fully developed). In Italy the soil erosion 
problems are higher and therefore the driver for application of large quantities of 
compost is higher (also stimulated by subsidies). Prices therefore tend to be higher 
in Italy. The availability of compost is also rather low, which has an upward effect 
on the prices as well. 

 

10.2.6 Overview  
Exhibit 13 provides a comparative overview of the main characteristics of biological 
treatment of organic waste in Germany, Italy, and the Netherlands. 

Exhibit 13 Comparative overview of the main characteristics  

 Germany Italy The Netherlands 
Collection system(s) 65% separate 

collection 
34% separate 
collection 

92% separate collection 

MSW (Mton) 45,6 29,8 9,8 
Separately collected 
biowaste (kton/y) 

12.000 (includes 
green waste) 

2800 (includes sludges 
etc.) 

1600 biowaste +1500 
greenwaste 

# of plants for 
biowaste (large, 
>5.000 ton/y)) 

400 114 (>1000 ton/y) 26+approx. 20 greenwaste 

Size of large plants 
for biowaste (kton/ 

,5-100  75 of 10, 37 between 
10-30 and 18 > 30 
ton/y  

12-280 kton/y (biowaste), 
greenwaste avg. 25 kton/y 

# of small plants 
(<5000 ton/y) 

Approx. 300 Approx. 100 (<1 kton/y) Greenwaste only, approx. 
60 of <15 kton/y 

Average size of small 
composting plants for 
biowaste (ton/y) 

<6500 <1000 Not clear 

# of anaerobic plants 37 3 2 
Size of anaerobic 
plants  

Average 15 kton/y Not available Avg. 44 kton/y 

Number of BMT 
plants 

35 41 1 (anaerobic) 

Total BMT treatment 
capacity 

1800 kton/y 3700 kton/y (operating 
at 60% of capacity) 

Not available 

Size of BMT plants 40 kton/y 90 kton/y Not available 
Composting 
regulation 

All sites larger then 
10 kton/y should be 
closed systems by 
October 2007, odour 
restraints for smaller 
operations  

No specific regime for 
composting 
installations, biowaste 
tends to be composted 
in closed systems 

No specific regime for 
composting installations, 
however permitting leads to 
closed systems for 
biowaste and open systems 
for greenwaste. 

Landfill regulation From June 2005 it is 
prohibited to landfill 
organic waste 

Ban un landfill of 
untreated MSW 

Ban on landfill of 
combustible waste 
(exception in the case of 
inadequate incineration 
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capacity), biowaste and 
untreated MSW53 

Landfill-tax (€/ton) 6 None Max. 25 79 (high tariff, for 
organic/combustible waste 
with density<1100 kg/m3) 

Landfill price (€/ton, 
ex VAT/taxes) 

27-255 (MSW) 25-75 (MSW) 25-34 (MSW) 

    

Incineration tax None none None 
Incineration price 
(€/ton) 54 

59-317 (from 170 in 
e.g. NRF, Bayern); 5-
30 in dedicated bio 
incinerators55 

100-150 (RDF: 30) 
 

85-166 (avg: 119) 

    
Gate fees composting 
(€/ton)56 

30 (greenwaste)-150 
(biowaste). Now 
around 45-60 for 
biowaste 

20 (greenwaste)-60 
(food waste) 

30 (greenwaste)-70+ 
(biowaste). New contracts 
will be around 45 

Compost prices €/m3 0- 20+ 5- 25+ -1- 20+ 
Amounts sold (%)57 10 20 10 

 
10.2.7 International trade in organic waste 

At present there is only very limited international trade in organic waste.  

This is partly caused by the notification procedure that is necessary for cross 
border transport of organic waste. This procedure is not considered a heavy burden 
by those who regularly transport waste across the border, but seems to form a 
threshold for those who only incidentally want to transport internationally.  

Another more important factor that prevents (international) trade is the fact that the 
price of transport of waste (approx. €5-10/ton.100km, for road transportation) is 
often too high compared to waste treatment prices and margins. Although 
composting is a healthy business with (roughly estimated) margins of 10-25% 
(comparable to €5-30/ton of waste) the margins do not allow for transportation over 
large distances. With normal eco-safe operation of a composting plant this means 
that the maximum transport distance is approximately 200 km. 

At the moment composting installations are fairly evenly spread over the countries 
researched (esp. Germany and the Netherlands): in most places there is a 
composting facility within 30 km distance.  

Another limitation for international transport is the fact that most composting of bio 
waste is based on long term contracts (5-20 years, often 10 years) between 
communities (or regional authorities) and composters. Regional authorities tend to 
choose local composters in order to stimulate regional economic activity. 

                                                      
53 AOO, 2003. same reference for all other data on incineration and landfill costs, unless stated 
otherwise 
54  Pfeiffer, De Lange, 2003 
55 Because of green-energy subsidies. Biowaste is not suitable for incineration, greenwaste with 
a lot of wood might be incinerated in such an installation 
56 Interviews Technopolis 
57 Rough estimates, based on Barth, 2004 and interviews 
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Some examples have been found of longer distance trade of waste in Germany: in 
Eastern Germany there are some composting plants treating organic in fairly large 
quantities at low costs. Gate fees for the waste are as low as €20/ton (€35/ton 
including transport from the Western part of Germany). These activities are only 
possible because the low environmental standards of these facilities, and the 
related low investment costs. The operation of these facilities does however not 
meet the requirements of the TA Luft and is expected to cease in a few years time. 
This is a matter of enforcing. 

This example shows however that transportation over longer distances (4-500 km) 
may be viable when there is no level playing field in legislation (or in this case: no 
enforcement of legislation). 

10.2.8 Summarizing remarks on the country case studies 
The case studies show the following items that are important with regard to 
extension of IPPC: 

General remarks 

− Composting is done both at large scale (above present IPPC threshold) as 
well as on small scale.  

− The smaller scale operations are found mainly in rural areas, and form in 
several countries a significant part of the waste management system  

− At present some 21.5 Mton of biowaste and greenwaste is composted or 
digested (2003).  

− In the new MS systems for waste treatment will, at least in the beginning, 
mainly consists of small scale operations. Otherwise investments in a waste 
management structure will become prohibitive and land filling will stay the 
main disposal option. 

Environmental remarks 

− Composting is one of the most important processes in recycling (in volume) 
in Europe. In Italy it is considered the only way to meet recycling targets for 
MSW. 

− In the countries studied in the case studies land filling of organic material or 
untreated MSW is (or will be within short) forbidden. In these countries the 
alternatives for composting are incineration or BMT (separation of the 
organic fraction from MSW, biological treatment and land filling or 
incineration of the residue). A recent Environmental Impact Assessment in 
the Netherlands (source: ministry of VROM) shows that composting (and 
anaerobic digestion) are comparable with incineration of biowaste GFT on 
environmental grounds (this result is however not completely accepted by 
the composters). 

− In other countries land filling is an alternative. Negative environmental 
impacts of land filling as compared to composting are possible methane 
emissions, lower recycling quote, increased land use, increased emissions 
to surrounding water and increased depletion of soils (because of lack of 
organic material).  

− Odour emissions form the most important environmental problem related to 
composting. For greenwaste the odour emissions are limited when the 
composting plant is operated professionally. For biowaste odour emissions 
poses a problem more often. 
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− In rural areas small scale composting is (apart from land filling) the only 
option for local waste treatment. Local waste treatment prevents 
transportation emissions and costs.  

Macro-economic remarks 

− With an estimated need of 2-4 persons per 10.000 ton composted material 
the number of people involved in composting in Europe can be estimated at 
4500-7000 (excluding collection of waste). The potential is at least double 
the present amount. 

− The turnover in composting in Europe is (rough estimate) at €1.1 bln 

• Gate fee biowaste: 14.5 Mton *€60/ton = € 870 mln 

• Gate fee greenwaste: 7 Mton *€25/ton = € 175 mln 

• Compost revenues: approx. €50 mln 

− The sector is healthy. During the interviews operating margins of 5-25% 
were stated.  

Micro-economic remarks, competition with other recovery or disposal methods 

− Gate fees for organic waste for composting installations are in general 
sufficient to cover the cost of composting.  

− Investments range from €100-150 (open green waste composting site) to 
€350-500 per ton capacity (Biowaste, Germany, 4BImSchG permitted).  

− Number of personnel per 10.000 ton/y capacity ranges from 1.5 (larger open 
green waste composting sites via 3 (larger closed biowaste sites) to 4 or 
even 5-6 (old labour intensive, smaller sites) 

− Data on additional costs were not available, but appear to be limited 
compared to depreciation and personnel.  

− Total costs for treatment therefore range from €15 (larger open greenwaste 
composters to €35-50 (larger closed systems) to €90 (very special closed 
systems, or older labour intensive biowaste systems) (with same regional 
variation because of differences in wages) 

− Cost prices for alternatives are: 

• Land filling: In most EU €25/ton excluding taxes which vary from 
€0 to € 80. In Spain and some new Member states land filling costs 
are lower then €15/ton. 

• Incineration prices range from €5-30 (pure biowaste in Germany, 
only suitable for greenwaste with a lot of wood), by way of €50 
(Italy, with subsidy for sustainable energy) to €110 (MSW in the 
Netherlands) and €170+ (MSW in Germany).  

• It should be noted that (in the Netherlands) separate collection with 
composting is cheaper then integral collection when composting is 
more then €50/ton cheaper then incineration. 

Administrative costs 

− Permitting costs for a new installation are high. For industrial types of 
composting installations (from 15.000 ton/y) these are estimated for The 
Netherlands and Germany at €100.000 or higher. However these costs 
seem not to be affected by extension of IPPC (unless this means that a new 
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permit must be obtained: the IPPC Directive requires that permits for existing 
installations are reconsidered and, where necessary, updated – this does 
not mean that a full new permit application would be requested in all 
circumstances- this is left to the discretion of the MS). 

Trade and transport 

− International trade of organic waste is not present at the moment. 
International trade of compost seems also very limited. However there is a 
huge potential demand for compost in areas with depleted soils (Southern 
and Central-Eastern Europe).  

− Transportation of organic waste nationally is also limited. In general organic 
wastes are composted within 30 km of their place of origin.  

Technological remarks 

− The type of operation of the large scale processes is very different from 
small scale processes: for large scale processes closed systems (halls or 
tunnels) are used, while small scale processes are, in general, open 
systems 

− Closed systems are generally considered BAT for biowaste: however 
investments in closed systems are far higher than investments in open 
systems. It might be expected that either small scale installations have to 
close down when they are forced to upgrade to closed systems (because 
upgrading makes them expensive and waste is diverted to incineration) or 
that, taking into account local conditions, many exceptions will be made by 
the local authorities, allowing open air composting.  

− Odour problems may however be limited with smaller open air operations, 
and may not be considered a problem by the farmer who is running the 
operation and who is the only one living in the neighbourhood of the 
installation. 

− For greenwaste open systems may be considered BAT. 

Social remarks 

− Composting is an economic activity that gives employment to 2-3000 people 
in Europe 

− Composting in rural areas in small plants is often a new, extra activity of 
farmers. In this way additional economic activities may be introduced in the 
countryside. 

10.2.9 Scenarios for IPPC extension towards biological treatment of MSW (fractions) 
Two main scenarios for IPPC extension can be distinguished: 

− Scenario 1 (most likely): Closed system composting is BAT  

− Scenario 2: Open air composting is BAT 

In scenario 1 there are again two sub-scenarios: 

1A (most likely, considering the present interpretation of BAT in Europe in 
general): Closed systems will be used in urban areas, on account of local 
conditions open air composting, in smaller plants, will be allowed in rural 
areas 
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1B:  Closed systems will be found everywhere (the situation that will be 
obtained in Germany when the TA Luft will have its full effect after October 
2007) 

Scenario 1A 
In scenario 1A the present situation is more or less preserved. This is caused by 
the high costs of transportation in comparison with the operating margin of the 
composting process. In the countries that already have an implemented system for 
separate collection and composting/digestion there will be hardly any change 
(maybe some increase in average scale of the processes). Because countries with 
presently no or limited composting activities will have to meet at least the optimum 
environmental standards of open composting the cost price differences between 
countries will be limited (max. €20/ton). This means that no transportation over 
large distances will occur, there might be a slight increase in exports of waste in 
border regions. 

In countries with at present limited or no composting facilities it is expected that a 
composting infrastructure will evolve that is comparable to the situation in the 
‘developed’ countries at the moment: open air composting in smaller plants in rural 
areas, and larger, closed, composting facilities in more urban areas. This will 
however only occur when there are, apart from IPPC extension, other (regulatory) 
drivers to move the treatment of organic fraction from land filling or incineration (like 
a ban on land filling of organic waste, high taxes for land filling or incineration of 
organic waste, etc.). 

As the status quo is maintained in this scenario there are little or no effects on the 
amount of material recycled (at lest not attributable to IPPC extension). There will 
be a slight positive effect on the environmental efficiency because really low 
environmental performance will be not permitted any more under BAT. Processing 
costs will have, for the present low-performers increase slightly. However the bulk 
of producers is already BAT or is performing adequately as an open air composter. 
Administrative costs of IPPC are in general comparable to administrative costs 
without IPPC so there will be no effect (see below), and business effects will be 
very limited.  

Two specific situations can change the preservation of status quo in scenario 1A: 

− When the developments in regulation of soil quality will intensify in the 
coming years a large demand for organic matter will come into being in the 
South of Europe and Central Eastern Europe. This may lead to an increase 
in demand for compost as well, and consequently to a price increase (since 
the supply will not be able to grow as much and as quick as the demand). 
When prices for compost will be €20 or more large streams of compost will 
be transported through Europe. A consistent long term demand with a fairly 
high compost price will make it possible to set up cheap logistics. This may 
even lead to transportation of waste before it is composted (or during 
composting, e.g. in specially build ships).  

− The effects are also depending on the way IPPC is implemented. When 
every individual installation (small installations) must provide extensive 
reports by external exports why they are not using closed systems as BAT 
then administrative costs will increase and soon become prohibitive. 
Scenario 1A will then have the same effects of scenario 1B (see below). 

Scenario 1B 
Scenario 1B (closed hall is BAT; also for small installations and with strict (extreme) 
interpretation, in fact the obligation for closed system composting) will have large 
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effects in rural areas. Additional investments will be necessary for the operators of 
small, open composting facilities. Quite a number of the operators will not be able 
or willing or take the risk and close the plant. Some others will be able to invest, but 
this will lead to an increase in the price for composting (=gate fees for waste). A 
few will be able to invest not only in upgrading but also in increasing the size of 
their operation, and therefore keep the price increase limited (because of scale-
effects): the possibility for increase in scale is however very much dependent on 
the supply of organic waste, and the transportation costs to get this supply on the 
treatment site. 

Overall effects will be negative on all sides: 

The amount of waste recycled will decrease: higher composting prices will lead to a 
rerouting of organic waste to alternative recovery or disposal routes (depending on 
additional legislation, probably incineration). Although the environmental efficiency 
of the process will rise (the difference in environmental efficiency between a well 
managed open air composting and a well managed closed system is however not 
very big) the increase in transportation distance from the waste source to the 
composting facilities will lead to an overall negative effect on environmental 
efficiency. In the countries with at present limited or no composting facilities it is 
expected that the high initial investments that are needed for closed systems will 
prevent the start of a composting industry.  

− Processing costs will be higher because of higher depreciation. 
Administrative costs will increase as well (because in the first closed 
installations are technologically more complex then open installations, which 
leads to more administrative work, and secondly because scale increase of 
the average installation will probably lead to more local stakeholder 
involvement in the permitting procedure).  

− Trade will not be affected very much. 

In general the number of businesses will go down, economic activity in rural areas 
will decrease, as well as the number of personnel involved and turnover and profits 
in the composting sector.  

Scenario 2 
Scenario 2, open air composting is BAT, will not have very large effects. It is 
assumed that the already advanced countries in the field of composting will keep 
their present regulation and the structure of the industry will not change much. The 
amount recycled will remain the same (or increase in the ‘less advanced’ countries 
when additional measures are taken that steer organic waste in the direction of 
composting), the environmental efficiency will increase slightly, as do processing 
costs. Trade effects will only occur near borders, and business effects are small.  
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10.3 Case study 2: Preparation of waste for co-firing in cement kilns 

10.3.1 Process description and environmental effects 
 

Cement manufacturing  
Cement manufacturing can be described as mineralogical transformation of ground 
raw materials, limestone, clay, shale. The first step in cement manufacturing is the 
decomposition of calcium carbonate into calcium oxide and CO2 (calcining). This 
takes place in a rotary kiln at 900 °C and consumes the main portion of energy 
used. Then calcium oxide reacts at high temperature (typically 1400-1500°C) with 
silica, alumina, and iron oxide to form calcium silicates, aluminates and ferrites 
forming clinker. The clinker is then ground together with calcium sulphate and other 
additives to produce different types of cement. Portland cement is the most 
common variety of cement manufactured in Europe. 

In 1995 the world production of cement was 1420 million tones. The total cement 
production in the European Union (EU-15) amounted to 172 million ton in 1995 and 
the consumption was 168 million ton. There are 252 cement manufacturing plants 
in Europe (EU-15). Largest numbers are in Italy (64), Germany (50), France (38), 
Spain (37) and the UK (23). Cement production inherently consumes large 
amounts of raw materials and energy. In Europe on average 12.2 % of fuel demand 
consists of waste derived fuels.  

Exhibit 14 shows the latest publicly available data on the substitution level of fossil 
fuels by alternative fuels per European country. The exhibit clearly shows large 
difference in the proportion of alternative fuels used in cement kilns across Europe. 
In the Netherlands more then 80% of fossil fuels is substituted by alternative fuels, 
while in Ireland and Portugal no alternative fuels are used. Also Spain, Poland, 
Italy, and Finland show a very low substitution level. This is mainly caused by 
differences in regulation, availability of waste streams and availability of cheaper 
alternatives (e.g. landfill of waste).  

Exhibit 14 Substitution level of fossil fuels by alternative fuels 

Country Substitution level % Country Substitution level % 
Austria 46 Italy 2.1 
Belgium 30 Netherlands 83 
Czech Republic 24 Norway 35 
Denmark 4 Poland 1 
Finland 3 Portugal 0 
France 34.1 Spain 1.3 
Germany 30 Sweden 29 
Hungary 10 Switzerland 47.8 
Ireland 0 United Kingdom 6 

(Source Cembureau 2004) 

In 2001, 4,37 Mt of alternative fuels were recovered from the selected waste 
streams (80% solid, 20% liquid and about one-third hazardous) and burned in 
European cement kilns. This case study is focussing on the non-hazardous fraction 
of the waste since recovery and disposal of hazardous waste are already covered 
by IPPC (however data are given for both hazardous and non-hazardous waste).  
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The conditions in the kiln systems e.g. high temperatures and long residence times 
create great flexibility in the feeding of various fuels to assure their complete 
burning. 

Production of cement is covered by IPPC and described in the Cement BREF. Co-
incineration of waste in cement kilns is also covered in this BREF. Preparation of 
various non-hazardous waste streams to be used as a fuel is however not covered 
by IPPC (although preparation of waste as a fuel is described in the Waste 
Treatment BREF). 

Waste pre-treatment 
Waste often undergoes several pre-treatment processes (e.g. blending, cleaning, 
crushing, shredding, etc) before it can be used as a fuel. There are three main type 
of waste fuel, namely solid waste fuel, liquid waste fuel, and waste oils. 

Solid waste fuel is often prepared out of municipal solid waste (MSW), commercial 
waste, or construction and demolition waste and is non-hazardous. Before a 
combustible fuel is manufactured that meets the requirements of the cement 
producer, several treatment steps have to be taken. First of all non-combustible 
fractions like water and inorganic materials, and heavy inerts (stones, glass, scrap 
metals, etc) are separated from the wastes to increase the caloric value to from 
2000 kcal/kg to 4000 kcal/kg. Techniques for this are mainly low-tech like hand or 
automatic picking, magnets, dryers. Crushing or shredding is often performed to 
reduce size of the waste materials. Depending on customer demands further 
compacting or palletising can be required. The output is a homogeneous fuel with a 
stable quality. The blending of large volumes of solid waste and processing of solid 
waste fuel is a common practise in many European countries. The extent of 
processing carried out depends on type of waste being received and to the 
application of the solid waste fuel. Because of the low caloric value of MSW and 
problems with quality assurance this type of waste is not used by cement 
companies in large quantities. 

Liquid waste fuels are often prepared from materials that are considered hazardous 
wastes. The main treatment techniques to prepare liquid waste fuel are organic 
liquid preparation by blending, fluidification, emulsions, sludges. Cement 
companies are the main users of liquid waste fuel, because the caloric value is high 
and this type of waste has often a negative market value. 

Waste oils are considered hazardous, have a high caloric value and can easily be 
used as a substitute fuel in cement kilns. High temperatures in cement kiln make it 
possible to burn waste oils without treatment, because hazardous substances are 
absorbed in the clinker or burnt. Mild re-processing of waste oil improves the 
physical properties of the oil (mainly due to removal of water). Other more 
sophisticated treatment techniques make waste oils available to a wide variety of 
end users and applications, but is often not necessary for cement kilns. It is a very 
attractive fuel for cement companies and burning of hazardous waste is a common 
practise in many European countries (depending on local legislation). The possible 
environmental effects of the pre-treatment processes depend very much on the 
waste that is treated, and the process that is being used.  

For liquid wastes and waste oils spillage of hazardous wastes is the major 
environmental effects. For solid waste fuel the most important environmental 
effects may be energy use (however limited compared to the energy content of the 
material) and dust (esp. for size reduction). Sometimes VOC’s may be released 
and cause a.o. odour problems. Waste water (used for cleaning vessels etc.) and 
some residual waste (screen rejects etc) may arise. 
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10.3.2 Data on waste preparation plants and volumes in Europe 
Exhibit 15 provides an overview of the main alternative fuels presently used by the 
European Cement Industry. These are used tyres, refused oil, solvents, plastics, 
paper and sewage sludge, animal meal and impregnated saw dust. 

Exhibit 15 Alternative fuels used in European cement industry 

Alternative Fuels Volume in 
kTon 

Average 
calorific value 
MJ/kg 

Energy in TJ Substitution 
rate % 

Solid fuels 3532   9,19 
Other non-hazardous wastes 788 19,1 15035 2,00 
Animal meal, bone meal & animal 
fat 890 19,3 17203 2,29 

Tyres 554 27,0 14980 2,00 
Other hazardous wastes 357 18,3 6545 0,87 
Plastics 210 23,9 5026 0,67 
Paper/cardboard/wood/PAS 180 15,6 2802 0,37 
Impregnated saw dust 167 11,6 1931 0,26 
Coal slurries/distillation residues 112 14,8 1654 0,22 
Sludges (paper fibre, sewage) 107 9,6 1032 0,14 
Fine/anodes/chemical cokes 89 18,0 1603 0,21 
RDF 41 13,0 531 0,07 
Shales/Oil shales 14 9,3 130 0,02 
Packaging waste 12 22,0 264 0,04 
Agricultural & organic waste 11 15,5 170 0,02 

Liquid fuels 841   3,04 

Waste oil + oiled water 402 35,6 14331 1,91 
Solvents and others 266 15,3 4081 0,54 
Other hazardous liquid fuels 173 25,4 4398 0,59 
TOTAL 4373   12,23% 

(Source Cembureau 2004) 

 

Some waste streams can directly feed into the kiln and do not need any 
preparation, for example finecoke, anode dust, but also certain fluids like glycol 
bottom.  

Other waste streams require some kind of treatment before it is feed into the kiln. 
For instance sludge needs to be dried and grinded before it can be used as a fuel, 
while rubber tyres are shredded into small particles. 

Pre-treatment of waste can be preformed at the site of the cement company. This 
includes usually grinding of the waste to ensure optimal feeding into the kiln. 

More often waste is prepared and blended outside the cement company by 
specialised waste in facilities designed for this purpose. These waste companies 
prepare a homogeneous waste derived fuel that meets the requirements of the 
cement kiln.  
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Exhibit 16 reveals there are 137 installations for the preparation of hazardous 
waste and 129 installations for preparation of non-hazardous waste to be used as a 
fuel in Europe58. 

Exhibit 16 Number of installation for the preparation of waste to be used 
as fuel in EU-15 

 Number of known installations 
 Hazardous Non-hazardous 
Austria 8 10 
Belgium 12 Y 
Germany 16 34 
Denmark 4 13 
Spain 33 5 
Greece 0 0 
France 54 Y 
Finland 7 37 
Italy - 27 
Ireland 2 Y 
Luxemburg 0 Y 
Netherlands 1 Y 
Portugal Y 3 
Sweden Y Y 

UK Y Y 

Total 137 129 

Y: installation exists but no data is available 

Source: Waste treatment BREF. Draft 2004 

According to the Waste Treatment BREF (Draft 2004) the current best estimate of 
the quantity of non-hazardous solid recovered fuels produced (and consumed) in 
Europe is 1.4 Mton per year.  

The quantity of fuel prepared from hazardous waste is estimated at 1.3 Mton per 
year. Exhibit 17 shows amount of installations that prepare hazardous liquid and 
solid waste fuels and their annual production capacity. A large share of this 
hazardous waste is burned in cement kilns. 

Exhibit 17 Production and site numbers of preparation of fuel from 
hazardous waste in EU-15 

Preparation of fuel from 
hazardous wastes 

Number of installations Production (kt/year, 
2001) 

Liquid waste fuel 117 806 
Solid waste fuel 26 465 
Total 143 1271 

Source: Waste treatment BREF, Draft 2004 / Eucopro, 2003 

 

                                                      
58 Waste treatment BREF. Draft 2004 
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The size and capacity of a liquid waste fuel pre-treatment plant varies widely from 
5.000-100.000 tonnes/year (most are therefore small). The average size capacity 
of a solid waste fuel pre-treatment plant is 18.000 tonnes/year.  

The environmental impact from waste pre-treatment is mainly related to dust 
emission and emission of VOCs, which causes local odour problems.  

Energy needs for pre-treatment are, in general low. Scoribel (part of Holcim cement 
Feluy, Belgium) prepares waste fuels for cement kilns. In 2003 the energy usage of 
waste treatment process (e.g. transport fuel, energy for grinding, etc) was 3% of 
the energy output from the waste treated59. 

10.3.3 Drivers for pre-treatment of waste for co-incineration 
For cement producers there are four drivers to use waste: 

− The avoided fuel costs (mainly coal or pet coke) 

− The gate fee obtained for processing the waste 

− The re-use of waste components as important components of the cement 

− The environmental image of the cement companies  

In general the gate fee is the most important driver, especially when hazardous 
wastes are incinerated (expected to be often more than €100/ton, however this 
information is considered confidential by the sector)). Cement companies are 
continuously optimising the use of waste fuels in order to maximise profits.  

Some waste streams are expensive (e.g. wastes with high caloric value) while 
other waste streams (i.e. hazardous wastes or wastes with low caloric value) have 
a negative market value. Competition on the waste market (between cement 
companies, but also between waste incinerators) makes that there is continuous 
switching between waste streams in order to minimize fuel costs. 

However, although temperatures of incineration are very high, so that many types 
of waste can be incinerated (without e.g. dioxin problems) the waste used as fuel in 
a cement kiln has to meet certain requirements: 

− Chemical and physical quality of the fuel shall meet regulatory specification 
and/or standards ensuring environmental protection, protection of the kiln 
process (many cement companies use have limits on caloric value of the 
waste), and quality of the material produced (e.g. clinker) 

− Energy and mineral content must remain stable to allow optimal feed in the 
kiln 

− Physical form must allow safe and proper handling, storage, and feeding  

The requirements differ (slightly) per cement kiln. 

The positive environmental image of waste co-incineration by the cement industry 
is mainly justified by the cement industry by the net decrease in the quantity of CO2 
emitted compared to waste incineration in a dedicated installation (Cembureau 
(1999a). 

In order to determine the environmental impact of co-incineration of waste in a 
cement kiln two scenarios exist.  

                                                      
59 Scoribel. 2003. Milieu jaarverslag 
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− Scenario 1: Waste is combusted in a dedicated incinerator with energy 
recovery and the power is fed into the national electricity grid. The cement 
kiln operates with a conventional fossil fuel, coal.  

− Scenario 2: Waste is transferred to the cement kiln, displacing an amount of 
coal in proportion to its heat content. The incinerator is no longer operational 
and the electricity originally produced is now generated by a coal fired power 
station 

The net CO2 burden is obtained by subtracting the total CO2 burden of scenario 2 
from the total CO2 burden of scenario 1.  

The benefit in CO2 emission reduction from burning waste in cement kilns as 
opposed to dedicated waste incinerators is summarised in Exhibit 18. This shows 
that for biofuel the net reduction in CO2 emission is 601 kg CO2 per ton waste and 
for solvent waste the net reduction in CO2 emission is 967 kg of CO2 per ton 
waste60.  

Exhibit 18 Net CO2 emission reduction from burning waste in cement kilns 
as opposed to dedicated waste incinerators 

 Biofuel (16 GJ/ton) Solvent waste (26 GJ/ton) 
Incineration in dedicated 
incinerator with energy recovery 

3.379 kg CO2 4.429 kg CO2 

Co-cineration in cement kiln, 
displacing coal 

2.778 kg CO2 3.462 kg CO2 

Net benefit due to co-
incineration of waste in cement 
kiln (i.e. reduced CO2 emission) 

601 kg CO2 967 kg CO2 

Source: Cembureau 1999a 

 

Burning waste in a cement kiln, and substituting coal, result in reduced CO2 
emissions mainly through resource conversion and the higher heat efficiency of 
cement kilns compared to waste incinerators. The net reduction in CO2 emissions 
is even greater when the dedicated waste incinerator has no heat or energy 
recovery facilities or when a more energy efficient cement kiln is used. Note that 
global CO2 emissions are reduced, but the reductions occur in other industry 
sectors then the cement industry. 

In an analysis on co-utilisation of coal with other fuels in the cement industry Smith 
(2003) concluded that when used at appropriate rates and conditions, alternative 
fuels do not raise any special problems in maintaining a stable clinker process and 
has not resulted in increased emissions of hazardous air pollutants.  

Similarly, an evaluation of Cembureau (2004a) indicates that no significant 
changes in pollutant emissions have been observed in the use of alternative fuels. 

Since the input requirements the cement kilns are rather strict the cement industry 
favours long-term contracts with their suppliers. The suppliers are often companies 
with a large, continuous waste stream (e.g. producers of sludges) or large 
international waste treatment corporations with a high standing and good quality 
control. Although incidental waste streams are often offered to the cement 
companies they are seldom used, because quality assurance costs are higher then 
the advantages they offer.  

                                                      
60 We refer to Cembureau 1999a for a detailed calculation 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW) 

 EPEC                                                                                                                                           132 

Financial drivers for the pre-treaters of the waste are either the lower costs of 
incineration as compared to other waste disposal methods, or the margin they 
make on treating wastes they buy, treat and then sell to the cement producers. 

10.3.4 Country case studies 
Belgium 
The Belgium Federation consists of Walloon, Flanders and Brussels. There are 3 
companies (CBR, Ciment d’Oborug and CBB) operating 8 cement plants in 
Belgium (5 with cement kilns). All these plants are placed in Walloon region 
produce 6-7 Mton of clicker per annum (Gendebien et al, 2003; AOO, 2003).  

A cement plant or any other industrial plant needs an authorisation from the 
Regional Ministry of Environment to co-incinerate waste according to the European 
waste Incineration Directive. Policy of the Walloon region is to support the use of 
hazardous waste in cement kilns as the available incineration capacity is 
inadequate.  

All 3 cement companies utilise waste as fuel substitute. Waste derived fuels 
account for around 600.000 ton oil equivalent per annum or 30% of the required 
energy. These waste streams originate mainly from the Walloon region (64%), 
Flemish region (10%) and other countries such as the Netherlands and Germany 
(20%) (Febelcem, 2000 /RDF). The main secondary fuels used are waste oil, car 
tyres, meat and bone meals, etc. 

Pre-treatment of waste in carried out of site by specialised suppliers. In order to 
guarantee the required specifications of the cement alternative fuels are tested 
extensively at different stages in the production and handling of these wastes.  

Netherlands 
In the Netherlands there is only one cement kiln (ENCI) that produces annually 
around 0.9 Mton of clinker. The cement kiln is authorised to co-incinerate waste like 
rubber, tyres, paper and plastic derived fuel, sludge, and animal manures. Exhibit 
19 shows the fuels mix of the Dutch cement company ENCI and the problems with 
the selected waste fuels. It also shows the preparation steps of certain waste fuels. 
The exhibit reveals that ENCI substitutes 88% of its fuel demand by waste fuels. 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste 
(TSPRW) 

 EPEC                                                                                                                                           133 

Exhibit 19 Fuels mix used by ENCI 

Fuel mix 
for 870.000 t/y cement 
clinker in 7600 hours 

2005  Heat 
value 

Problem Preparation 

 kiloton/year GJ/t   
1. Fossil fuels     
Coal/coke 14,8 25,2 None None 
     
2. Waste fuels     
Fine coke (pulverized) 8 32,5 Heavy metals None 
Anode dust 25 31,4 Heavy metals None 
Glycol bottom (liquid) 9 17,5 Sb None 
Animal meal 15 17 Pathogens None 
Sludge Biomill 77 13 Hg Drying at water company, 

grinding at ENCI 
Paper sludge  7,5 5,2 Particle size Dried by supplier 
Rubber chips 10 32,5 Zn Shredded by supplier 
% waste fuels on heat 
basis 

88%    

Source: Interview ENCI 

Waste co-incineration in the Netherlands is regulated under the Environmental 
Protection Act and issued by the local provinces. Emissions of waste incineration 
are also regulated by decree according to European Directive. 

Spain 
There are 37 cement kilns in Spain. In 1997 eleven cement plants had 
authorisation to use secondary fuels in their production process. These fuels 
include tyres, solvents, and waste wood. The energy contribution of these 
secondary fuels contribute to 1.3% of the total energy demand of the Spanish 
cement industry. In past policy and regulations has always been driver for more 
environmental friendly performance of industrial activities (e.g. cement industry, 
waste incinerations, etc). For many years it was forbidden by Spanish law to co-
incinerate waste in cement kilns, because it was considered cheaper to landfill 
waste. This (together with the low rates for land filling) explains the low substitution 
rates of waste fuels in cement kilns in Spain.  

Since 1996 Spain has made significant progress to transpose European Directives 
into national laws. Under the royal decree (833/1988) cement kilns are obliged to 
obtain special permission and authorisation for the valorisation of waste. 

10.3.5 Prices for waste fuels 
No specific information could be obtained on prices of the various fuels used, since 
this is confidential information. The gate fees for the treatment of waste are an 
important income source for many cement industries. Cement kilns are in this 
respect in competition with other types of waste disposal.  

10.3.6 International trade 
Cement is an international business. There is a lot of important and export of 
cement.  

The waste companies that are acceptable from the point of view of the cement 
industry (because they can guarantee the quality of the waste) are very 
internationally oriented. This means there is a lot of (international) trade of waste 
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fuels between cement companies and waste companies. Differences in availability 
of waste streams and waste prices between countries are the main drivers for 
trade. Transport costs are important (waste is bulky). Waste is transported by road 
and by ship, within proximity of 400 kilometres or more (there are a few exceptions 
where waste is traded over larger distances).  

Smaller countries (like Belgium and the Netherlands) have consequently more 
international waste transports than bigger countries.  

Currently the Dutch cement plant ENCI (south of the Netherlands) receives its 
waste mainly from the Netherlands, while Scoribel in Belgium (Wallonia) receives 
its waste mainly from Flanders, France, Germany, Luxembourg.  

Current restriction on international transport of waste (waste shipment regulation) 
increases administrative costs for the sector, especially for companies in smaller 
countries.  

The amount of non-hazardous waste transported for incineration is increasing 
rapidly.  

10.3.7 Summarizing remarks 
− All activities related to co-incineration of waste in a cement kiln (e.g. pre-

treatment by suppliers or cement company, storage of waste, feeding of 
waste in kiln and actually burning of waste) are described in either the 
cement BREF or the draft Waste Treatment BREF. However, waste 
treatment activities do no fall under IPPC according to Annex 4 of the 
Directive.  

− As stated by the interviewees from the sector, both treatment and 
preparation of waste and cement manufacturing are mainly performed in 
large installations by large international oriented companies. These 
companies already have permits for their activities, so additional 
administrative costs due to IPPC extension is limited.  

− International trade in waste is growing fast. It is not expected that extending 
IPPC will lead to additional trade in the short term. The impression is that 
trade distances at present are rather limited, and constrained by 
transportation costs.  

− BREF and BAT trigger that national legislation becomes more environmental 
strict. In the present BREF references are descriptive and have to be taken 
into account by competent authorities when determining permit conditions. 
How the BREF is used and how the BREF requirements are incorporated in 
permits differs among Member States. Some Member States have 
legislation more strict than BAT, while local circumstances in other Member 
States lead to less strict environmental regulations. Member States with 
strict environmental regulations will require additional permits to ensure that 
waste is not transported to Members States with less strict environmental 
legislation.  

− Strict regulations encourage cement companies to maximise the use waste 
fuels. ENCI (the Netherlands) has the highest substitution rate of fossil fuels 
in Europe and has the lowest emission of CO2 per ton produced clinker. 
Also Scoribel in Belgium has more than 15 years of experience with 
replacement of fossil fuels and raw materials by hazardous and non-
hazardous industrial waste. This focus on reducing environmental impact of 
cement production and increasing the use of waste streams has made these 
companies more competitive.  
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10.4 Case study 3: Dismantling of End of Life Vehicles 

10.4.1 Process description 
Each year around 14 million new person cars are registered in Europe61. When the last 
owner of the car decides to scrap the car (natural life of a car in West Europe is 
between 11-14 years) or is forced to scrap the car as a result of an accident the car 
becomes an End of Life Vehicle. The owner can decide to bring ELV back to the dealer 
(who brings it to a car collector/dismantler) or bring it directly to a car collector or 
dismantler who takes car of deregistration, dismantling, and recycling of the vehicle. A 
free-take back obligation for ELVs enters into force on 1/7/2007 for cars put on the 
market before 1/7/2002. In some European countries, where no watertight 
deregistration system exists, the last car owner may decide to abandon the vehicle into 
the environment, which causes significant environmental problems. Main reason for 
ELV abandonment is the negative price of an ELV (e.g. car owner has to pay a fee to 
the dismantler when delivering the ELV) due to low value of recoverable materials and 
parts for reuse and/or high dismantling costs.  

In general the recycling system of End of Life Vehicles (ELV) compromises de-
pollution, dismantling and shredding (Sander et al, 2002) according to European ELV 
Directive: 

− De-pollution: Removal of hazardous substances like fluids (brake-oil, cooling 
liquids, fuel, gearbox oil, etc), batteries, and all components containing mercury 
is fixed as mandatory.  

− Dismantling: Dismantling of metal components containing copper, aluminium 
and magnesium, tyres, or large plastic components (bumpers, dashboards, fluid 
containers, etc) is only mandatory according to Annex I of the Directive if these 
metals are not segregated in the shredding process. Furthermore, catalysts and 
glass has to be removed. Other valuable spare parts and components for which 
some form of reuse of recycling exists are often dismantled, but this is not 
mandatory according to the Directive. 

− Shredding: The remaining "carcasses” of the ELVs are handed over to 
shredders. The shredding industry receive the car wrecks and submits them to a 
series of technical operations leading to the separation of materials to be 
delivered to material recyclers/producers. Usually, ferrous and non-ferrous 
metals contained in the wreck are the main (or the only) materials recovered. 
After shredding the remains that are not recycled (ASR) are usually land filled or 
incinerated. 

Possible environmental effects are the spillage of hazardous substances (during the 
de-pollution process), the non-use of valuable raw materials and the production of 
shredder residue as hazardous waste (when hazardous component are not (well) 
removed before shredding. 

10.4.2 Data on treatment of End of Life Vehicles in Europe 
Exhibit 20 shows the (estimated) amount of End of Life Vehicles (ELV) for European 
countries in 1994 and 1997/1998. IPEE (1996) estimated the total number of ELV 

                                                      
61  Figures adapted from ACEA. http://www.acea.be In 2003 13.8 million cars are registered 
in EU-15 and 14.7 million in EU-25 (excluding Malta and Cyprus)  
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around 8.8 million units in 1994 concentrated in the four largest European countries: 
6.7 million in Germany, France, United Kingdom, Italy together.  

Zoboli et al (2000) estimate 7.6 million ELVs in Europe (EU-15) in 1997-98. The figures 
for 1997/98 are influenced by the “wave” of ELVs caused by the scrapping schemes 
adopted in some countries (especially in France, Italy, and Spain) that can alter 
temporarily the “normal” flow of ELVs. 

These figures are estimated, because reliable figures in many countries are lacking. 
The main difficulties are that Member States use different definition and counting 
methods for ELVs, some countries do not have a deregistration system of vehicles, 
and the import and export flows of ELVs.  

Exhibit 20 Estimated number of ELVs for domestic dismantling in EU 
countries 

Country 199462 1997 (a) / 1998 (b)63 

Austria 179.000 90.000 (a) 

Belgium 236.530 300.000 (a) 
Denmark 140.500 120.000 (a) 
Finland 80.000 110.000 (b) 
France 1.800.000 2.000.000 (a) 
Germany 2.600.000 1.500.000 (b) 
Greece 64.522 50.000 (a) 
Ireland 64.541 85.000 (a) 
Italy 1.100.000 1.800.000 (b) 
Luxembourg 32.460 30.000 (a) 
Netherlands 287.000 270.000 (a) 
Portugal 150.000 120.000 (a) 
Spain 589.265 550.000 (a) 
Sweden 125.224 164.000 (b) 
United Kingdom 1.400.000 1.900.000 (b) 
Total EU-15 

Total EU-15 after correction64 

8.849.042 9.089.000 
7.589.000 

Source: IPEE (1996) and Zoboli et al (2000) 

In the absence of precise statistics, the EEA (1999) estimates at 6 to 10 million tons 
the ELV "waste" in the EU in 1996 as realistic, corresponding approximately to 6 to 10 
million units of ELVs.  

Figures from ACEA (2004) are based on estimates of the National Car 
Producers/Importers Associations. Total amount of de-registered vehicles in EU-15 in 
2000 is estimated at 11.6 million, while the total amount of ELVs treated by registered 

                                                      
62 Estimated by IPEE (1996) based on different accounting methods in countries 
63 Estimated by Zoboli et al (2000) from statistics, direct interviews to carmakers and professional 
associations, and information from Org-Consult. 
64 EU-15 but after subtracting 1.500.000 ELVs considered as the above-normal flow due to scrapping 
schemes in France, Italy, and other countries in 1997-98. 
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car collectors/ dismantlers is estimated at 7.7 million. Figures for individual Member 
States are given in Exhibit 21. 

Estimates from IPEE (1996) based on interviews show a similar pattern. Estimates for 
Germany suggest that out of 3.3 million cars de-registered in 1997, only 1.5 million 
units were dismantled in Germany.  

The difference between amount of de-registrations and amount of treated ELVs is 
explained by illegal treatment of ELVs by dismantlers unknown to the associations, 
abandonment of vehicles in environment, lack of adequate deregistration system in 
certain countries and exports of second-hand vehicles.  

Exhibit 21 ACEA estimates of de-registrations and ELV-treated in EU-15 (2000)  

 
Source: ACEA 

 

Export of used cars is very significant in all EU countries for all brands. They are 
mainly exported as second-hand vehicle. If they are exported as waste they are 
subject to regulation for waste shipment (Regulation (EEC) 209/93). 

10.4.3 Regulation 
The End-of-life Vehicles (ELV) Directive (2000/53/EC) was adopted in 2000. The main 
objective is to prevent waste from ELV and increase the recycling of materials and 
reuse of components from ELVs. The Directive requires that: 

− Prevention: Vehicle manufactures have to limit the use of hazardous substance 
in vehicles as far as possible. 

− Collection: Member States shall also take the necessary measures to ensure 
that all end-of life vehicles are transferred to authorized treatment facilities 
where ELVs get an certificate of de-registration. 
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− Treatment: Member States shall take the necessary measures to ensure that all 
end-of life vehicles are stored and treated in compliance with the minimum 
technical requirements set out in Annex I to the Directive 

− Reuse and recovery: Member States shall take the necessary measures to 
encourage the reuse of components which are suitable for reuse, the recovery 
of components which cannot be reused and the giving of preference to recycling 
when environmentally viable. This indicates that, no later than 1 January 2006, 
for all end-of-life vehicles, the re-use and recovery shall be increased to a 
minimum of 85% by an average weight per vehicle and year. For all end-of-life 
vehicles no later than 1 January 2015 the re-use and recovery shall be 
increased to a minimum of 95% by an average weight per vehicle and year. This 
implies that only 5% of weight of an ELV is disposed. 

Most Member States have transposed or are transposing the objectives of the ELV 
Directive into their national laws, but there are some differences between countries 
(see country studies for more details).  

10.4.4 Dismantling of ELVs  
The dismantling industry in Europe is characterized by a great number of operators 
which are usually small and technically backward. It is estimated there are 17.000 
dismantlers active in Europe of which 7.307 are registered and 3.711 certified (Zoboli 
et al, 2000) The majority of the dismantlers are relatively small companies. The 
average size of a dismantling company varies between 250-1000 ELVs per year. 

Dismantlers have to remove certain metal components containing copper, aluminium 
and magnesium, tyres, or large plastic components (bumpers, dashboards, fluid 
containers, etc), because it mandatory according to Annex I of the Directive. These 
activities are costly for dismantlers. They make profit from selling valuable second 
hand spare parts. Only 10% of all ELVs can be used to retrieve spare parts. The 
majority of ELVs are either to old or in very bad condition. Dismantlers can make most 
profit from relatively new accident vehicles and are thus reluctant to accept old ELVs 
with a negative value (but in many Member States they have to accept all ELVs 
according to ELV Directive or national regulation).  

Dismantling is a very labour intensive business and low-tech. It takes between 40-60 
minutes to dismantle a car according to activities described in ELV Directive.  

Finally dismantlers make money by selling the dismantled car carcass to shredder 
companies. The price they receive is related to the world metal price, which is currently 
high (due to high demand from India and China) around €100 per ton metal. 

10.4.5 Material recycling 
Obviously, the materials used in the car determine the materials to be recycled and 
disposed. Exhibits 22 and 23 show the material composition of an average European 
car for 2000 and 1990/94. In general car manufactures are using more electronics, 
plastics and other lighter materials like aluminium in their car design.  
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Exhibit 22 Material composition of “average” European passenger car for 
2000  

Material Average weight 
(kg) 

% weight 

Metal (iron, steel) 869 68.3 

Light non-ferrous metal (e.g. aluminium) 72 6.3 
Heavy non-ferrous metal (e.g. lead, copper, zinc) 17 1.5 
Plastics 104 9.1 
Tyres 40 3.5 
Glass 33 2.9 
Rubber 18 1.6 
Fluids 24 2.1 
Other (battery, electronics, carpet, etc) 54 4.8 
Total 1142 100% 

Source: DTI (2002) 

 

Exhibit 23 Material composition of European car produced in 1990/1994 

Materials % of weight 
Steel, iron, zinc, copper, lead 65-67.5 % 
Aluminium 5.5-8 % 
Plastics 9.1-10 % 
Rubber 5.5-6 % 
Other (glass, paint, etc) 9.4-14 % 

Source: Zoboli et al (2000) 

 

The current (EU-15 average) rate of recycling of ELV after shredding is estimated at 
75% of car weight, which corresponds approximately to the current ferrous and non-
ferrous metal content of European cars. The remaining, the residue of the shredding 
activity (ASR), is estimated at 25% of car weight which is, given the small amount of 
ASR incinerated for energy recovery in most countries, disposed by land filling.  

About 2 millions ton of ASR is generated per year in E.U. countries (Zoboli et al, 2000), 
which represents less than 1% of the total waste generated in the European Union. To 
reduce ASR waste disposal is key to meet the ultimate goal of ELV Directive, which is 
to put only 5% of ELV residues (ASR) into landfill by 2015. 

Exhibit 24 gives an overview of the material composition of typical ASR. Actual figures 
differ depending on degree and type of treatment in dismantling and shredder phases.  
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Exhibit 24 Estimated composition of ASR65 in Germany, 1998 

Material Share % or weight (mg/kg)  
Metals 4-15 % 
Plastics 25-35 % 
Elastomers 5-30 % 
Wood and textile 6-12 % 
Road dirt 5-20 % 
Operating fluids 6-7 % 
PCB 0.05-0.20 mg/kg 
PAK 18-45 mg/kg 

Source: Zoboli et al (2000) 

In EU-15 there are 248 shredders. These are large industrial plants sometimes 
integrated with metal recyclers and producers (EFR 1998, Zoboli et al, 2000)  

222 shredders use magnetic separation for ferrous materials and 42 plants use 
mechanical separation of non-magnetic shredder fraction to remove metals. The 
shredder industry tries to maximise the “useful” material throughput of shredding (e.g. 
metal) while minimising waste residual (ASR). To reduce cost associated with landfill of 
ASR (and to meet the targets ELV Directive) energy or material recovery of ASR are 
considered attractive options.  

10.4.6 Country case studies 
Netherlands 
In the Netherlands an accurate registration and de-registration systems exists and 
consequently reliable figures are available. In 2003 306.901 ELV became available in 
the Netherlands and average age of dismantled end-of-life vehicles is 14.9 years 
(compared to 14.6 years in 2002)  

In the Netherlands there are 900 dismantling companies with an operating permit of 
which 600 are authorized to deregister cars. 204 companies are member of the 
national car dismantlers association STIBA and 262 car companies are contracted by 
Auto Recycling Netherlands (ARN). Most dismantlers in the Netherlands are relatively 
small companies who operate around 700-800 ELVs per year. There are 1-30 large 
companies who operate more than 1000 ELVs per year. 

All STIBA members treat 215.000 ELV a year or 69% of total (EGARA,2005). All ARN 
members treat 272.742 end-of-life vehicles or 89% of total in 200366. Obviously there is 
overlap between members of these organisations.  

Exhibit 25 presents for the period 1997-2001 the share of ELVs processed by ARN and 
outside ARN, and the share of deregistered vehicles for export. The figure shows 

                                                      
65  The classification of ASR is still subject to uncertainties as ASR is classified as hazardous 
by the Basel Convention on transboundary movements of waste and by EC Regulation 259/93 
(Amber list) (due to the presence of substance as PCB) while at present, ASR is not considered as 
hazardous in the EC legislation. Due to the inclusion of ASR among hazardous waste in the Basel 
Convention the movements of ASR across EU countries are estimated to be negligible. 
66  Auto Recycling Netherlands BV. 2004. Environmental Report 2003. Amsterdam. 
http://www.arn.nl 
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clearly that ARN authorized dismantlers process the majority of ELVs in the 
Netherlands and that the export market for used cars in the Netherlands is very active 
(Kim, N., 2002). The importance of used car export is further confirmed by ARN (2003) 
who states that the number of used car for exports rose considerably from 
approximately 151.000 in 2002 to 166.000 in 2003. 

Exhibit 25 Percentage of ELVs processed by ARN, processed outside ARN 
and share of ELVs deregistrated for export (1997-2001) 

 
Source: Kim (2002) 

Legislation  

In the Netherlands, the European Directive was implemented on 1 July 2002 in the 
Management of End-of-Life Vehicles Decree (Bba). The Dutch government has 
decided to advance the dates of the aims as laid down in the EU Directive. The most 
important differences of the Bba relative to the EU Directive are: 

− From 1 January 2003 (instead of 2006 according to the EU Directive) at least 
85% of end-of-life vehicles must be recycled of which a minimum of 80% by 
material re-use and a maximum of 5% by incineration with energy retrieval. 

− By 2007 (instead of 2015 as decreed by the EU), this percentage will rise to as 
high as 95%, of which a minimum of 85% by material reuse 

To meet these objectives a waste recycle system has been set-up in the nineties and 
is strictly managed by Auto Recycling Netherlands (ARN).  

How the system works 

ARN sets up a standard for dismantlers. The standard includes requirements for 
equipment and a selected list of 18 materials to be dismantled (see Exhibit 26). In 
order to ensure proper dismantling ANR uses premium prices for different materials. 
These premiums makes it interesting for dismantlers to sign the contract with ARN. It 
also encourage dismantlers to increase the quantity of dismantled materials and 
improve recycle facilities and skills.  
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ARN also sets standards for collection companies and recyclers which secures the 
quality of the dismantled materials and finally the quality of recycled materials.  

This whole system is funded through a waste disposal fee. The fee is obligatory on the 
first registration of any car with four or more wheels and whose Gross Vehicle Weight 
(GVW) does not exceed 3,500 kg. The waste disposal fee is laid down in the Dutch 
Environmental Management Act. The current fee is 45 Euro (2003) (ARN, 2004) 

262 car dismantling companies are contracted by ARN and these companies 
dismantled 272.742 end-of-life vehicles in 2003 or 89% of the total ELVs that became 
available in the Netherlands.  

Exhibit 26 shows all the materials to be recycled by the car dismantling companies 
contracted by ARN67, the standard weights per ELV and the total amount of recycled 
materials in the Netherlands in 2003.  

Exhibit 26 Type of materials to be dismantled, standard quantities per ELV, 
and amount of recycled materials in the Netherlands in 2003 

Type of material (unit) ARN Standard weights 
(2003) 

Amount recycled in 2003 
 

Battery (kg) 13,3  3.390.983  
Rear lights and indicators (kg) 1,4  572.579  
Tyres (kg) 27,9  7.616.913  
Inner tubes (kg) 0,1  30.980  
Fuel (petrol/diesel)(kg) 5,0  212.920  
Bumpers (PP and PC) (kg) 5,6  1.437.180  
Glass (kg) 25,4  6.100.940  
Grilles (kg) 0,5  113.875  
Coolants (litre) 13,3  898.460  
Coconut fibre (kg) 1,4  72.760  
LPG tanks (pieces) 27,9  10.699  
Oil (litre) 0,1  1.300.220  
Oil filter (kg) 5,0  104.740  
PU foam (kg) 5,6  1.694.605  
Braking fluid (kg) 25,4  92.706  
Rubber strips (kg) 0,5  1.927.420  
Windscreen washer fluid (kg) 13,3  238.600  
Safety belts (kg) 1,4  91.445  
Hubcaps (kg) 27,9  176.080  

Source: ARN (2003) 

 

Exhibit 27 presents the amount of recycled materials of an average ELV in the 
Netherlands. The average unladen weight of all end-of-life vehicles is 911 kg (2003). 
The metal content of a complete car is based on literature data and on ARN studies. 
This gives an average metal content of 75%. The average amount of ARN materials 

                                                      
67  There is no data available about car dismantling by unauthorised dismantlers 
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per car dismantled for ARN in 2003 amounted to 100.1 kg and is calculated on the 
basis of standard quantities.  

Exhibit 27 Recycling yield 2003 

 
 

Amount (kg) per ELV 
 

Share per ELV 

Metals (assumed) 683,3 kg  75%  
ARN Materials 100.1 11% 
 Material recycling  84.9  9.3%  
 Thermal recycling  15.6  1.7%  
Rest 127.3 14% 
   
Total recycled 783.8  86%  
Residue 127.3  14%  
Average unladen weight of ELV 911  100%  

Source: ARN (2004) 

The figures show that in 2003 ARN achieved the recycling rate of 86% based on ELV 
weight and met the goals of 85%, consisting of a minimum of 80% material recycling 
and a maximum of 5% thermal processing.  

Exhibit 28 shows cost structure of the ARN system. 

Exhibit 28 Recycling related costs per ELV processed by ARN for 1995-2001 
(Euro) 

 1995  1996 1997 1998  1999  2000  2001  
The number of ELVs processed 
by ARN 126 000  210 092 237 266 232 685 251 943 286 595  278 972 

Recycling cost per ELV  80  110.6  108  93  77  85  96  
Recycling premium per 
ELV  

79.1  108.7  105.7  86.3  72.9  83.4  91  

General cost per ELV  28.5  8.1  8.2  8.3  8.8  8.4  9.8  

Monitoring and information 
cost per ELV  7.4  11.9  4.4  2.4 2.8  5.1  6.2  

Financial expenditure per ELV  1.2  0.5  0.7  0.7  0.3  0.4  0.5  

Total ARN cost per ELV  124  159.9  121.2  104.3  89.0  99.1  112  

Source: Kim (2002) and ARN environmental reports 1995-2001 

 
Ireland 
There is no official registration and deregistration system for vehicles in Ireland. It is 
estimated that there are 1.2 million vehicles on the road in Ireland, while the 
government has registered around 3 million vehicles. As a result figures about amount 
of ELVs treated in Ireland are very hard to determine and based on estimated.  

There are between 200-250 car dismantlers in Ireland. Of them 150 are authorised and 
34 are registered as member of the national association of automotive recyclers 
(IMVRA). The members have to respect the environment when they receive and treat 
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an ELV. Dismantling is in line with the European Commission rules as set out in ELV 
Directive. These members treat about 24.000 ELVs a year, which is 20% of estimated 
total amount of 120.000 treated ELVs in Ireland each year (EGARA, 2005).  

Because there is no control on pollution by car dismantlers in Ireland non authorised 
dismantling companies can do whatever they want with an ELV and only remove 
valuable parts or materials, without de-polluting the vehicle properly. As a result they 
have a competitive advantage above authorised companies who have to make extra 
costs for removing hazardous fluids and materials (more or less according to ELV 
Directive). Dismantling costs of an ELV in Ireland are estimated at € 120 per ELV for a 
registered dismantler. Non- authorised dismantlers have lower costs and accept only 
ELVs that are in good condition so they can make profit by selling parts.  

In Ireland dismantlers are not obliged to accept any car without costs. Depending on 
the condition or economic value of the ELV they can charge the last car owner. 
Because there is no deregistration system abandonment of an ELV with a negative 
value occurs causing considerable environmental problems.  

Recycling percentages in Ireland are currently around 80% for authorised companies.  

Legislation  

In Ireland every company working with some from waste has to have a waste permit, 
including car dismantling. All legitimate dismantlers have such a permit, but there is no 
enforcement and the fine is very low (€500). This is no real incentive for more 
environmental friendly handling of ELVs.  

Ireland has not yet implemented the principles of the European ELV Directive into 
national regulation. This is a time consuming process. The main bottleneck is the costs 
of free take back of ELVs and the relation between car manufactures and dismantlers. 
This has slowed down the implementation of the regulation. It will take at least 2 years 
before ELV Directive is implemented into Irish law.  

As a result there is no regulatory framework in Ireland which supports environmental 
friendly treatment of ELVs. There is unfair competition between authorised and non-
authorised dismantlers due to lack of regulation and control.  

Trade  

There are low levels of exports of old vehicles, because there is no economic driver. 
This is also confirmed by the interviews. Ireland in an island and consequently 
transport costs of old vehicles to countries in, for example, Eastern Europe are 
relatively high. Transport costs from Ireland to Poland are estimated by interviewee at 
€ 800 per vehicle and to UK transport costs are estimated at €150-200.  

There is some export of used parts, mainly to Africa, but very low volumes.  

Price for scrap metal in Ireland is about 50% lower than in the rest of Europe. This is 
because Ireland has no facilities for landfill or incineration of hazardous waste 
(incineration facility is currently under construction). As a result hazardous ASR is 
shipped from Ireland to Germany where it is incinerated. This is relatively expensive 
and has a negative influence on scrap metal prices in Ireland. Consequently car 
dismantlers receive less money when they sell an ELV to a shredder.  
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Poland 
As in Ireland there is no adequate de-registration system in Poland. The amount of 
cars in Poland is increasing rapidly; from 6 million registered cars in 1990 to almost 12 
million cars in 2004. It is estimated by FORS that each year 800.000 old cars are 
imported into Poland (export from Poland to other countries is minimal) and soon there 
will be more than 1 million ELVs in Poland. This potentially a huge environmental 
problem.  

In Poland there are around 756 registered car dismantlers who treat 300.000 ELVs a 
year. All have operating permits, but until now it is very easy to get a permit and 
become a dismantling station. Most dismantlers in Poland are small. The average 
treatment capacity of a dismantling station in Poland is about 250 ELVs per year. 
There are some big dismantlers in Poland who have a capacity of 3000 ELVs or more 
per year.  

33 dismantling companies are member of the national association FORS and operate 
according requirements laid down in the ELV Directive. They treat 16% (48.000) of 
total ELVs in Poland (EGARA, 2005). Dismantling an ELV takes between 40-50 
minutes. As labour costs in Poland are not high (€2.5/hour), car dismantling in Poland 
is not expensive and profitable.  

Legislation to discourage import of old cars 

In order to discourage the import of old polluting cars to Poland the Polish government 
has introduced some barriers on the import of used cars. There is an age limits on the 
import of second-hand vehicles and there are heavy taxes on the import of old cars. 
Apart from this, catalytic converters are obligatory and second-hand trucks may be no 
more than three years old (Adelphi Research, 2003). 

Despite efforts to reduce the import of old cars into Poland each year more than 
800.000 old cars are imported. There is not much export. Polish people use these cars 
as cheap vehicle, but these old cars are a potential environmental problem in Poland. 

Legislation to ensure environmental dismantling and recycling of ELVs 

In 2001 the Waste Management law was implemented. As a result car dismantlers had 
to apply for an operating permit according the this law.  

On January 2005 Polish parliament has agreed with the implementation of the ELV 
Directive into national regulations. As a result all dismantlers have to apply for new 
permission according to the new legislation. FORS estimates that most dismantlers will 
loose their permit because they cannot comply with new and more strict regulations 
according to EU standards. Only 50 companies will probably receive the new 
permission, while the other 700 companies will become receiving points for ELV and 
may not dismantle an ELV.  

Envisaged effects of new regulation (based on interviews): 

− More ELVs will be treated before the go to the shredder. This is however also 
dependent of a good deregistration system and car assurance.  

− The sector will be professionalized. There are a lot of ELVs in Poland (estimated 
at 1 million) and environmental friendly dismantling and recycling of these ELVs 
is important.  
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− Smaller dismantlers will probably not be able to comply with the new stricter 
regulation, so average size of dismantler is likely to increase in near future from 
250 ELV/year to 1000 ELV/year.  

10.4.7 Reuse of ELV parts 
Car dismantlers make profit by selling second hand parts. Most ELVs however are 
either to old or are in very bad condition to retrieve parts. Approximately 10% of all 
ELVs can be used to retrieve spare parts; especially relatively new accident cars are a 
profitable source of spare parts for dismantlers. 

It is generally agreed that removal of useful components and materials from ELVs 
before shredding is more environmentally friendly than performing only the mandatory 
dismantling actions according to the ELV Directive and recycle materials after 
shredding. Removal of useful components and materials reduces the amount of ASR 
and consequently the amount of ASR to be disposed.  

Drivers for reuse of ELV parts are (Rainer, Lucas. 2001):  

− Rising number of ELVs,  

− Reuse of components is much more environmental friendly then recycling,  

− Great potential for used parts in insurance repair lease companies. (In Sweden 
Folksam Auto, a subsidiary of Folksam insurance company, operates a large car 
shop with the aim of speeding up the repair process and increase the re-use of 
parts to bring down the costs of new (original-enterprise) parts) (also example 
Netherlands).  

Obstacles are12:  

− Achieving uniform parts quality,  

− High stocks of low value or unwanted parts,  

− Establishing a network of authorised vehicle dismantlers,  

− Establishing a distribution system for used parts,  

− Gaining customers acceptance of used parts,  

− Matching parts to model derivatives. 

10.4.8 Drivers for trade 
Used cars 

In section 2.4.6 the importance of export of used cars is already stressed. ELVs 
however are not traded, but second-hand vehicles are traded, mainly because ELVs 
are considered hazardous waste which requires a lot of paper work to get the right 
permits, while trade of vehicles within the European Union is not regulated or restricted 
(free movement of goods).  

Vehicles near the end of their economic life-time in Western Europe still have 
considerable value in East European countries. There is not much export of old cars 
from East European countries to other Member States. People actually use the cars. 
After a couple of years these cars are dismantled and shredded. In countries like 
Poland a dramatic increase of ELVs is envisaged within coming years, because of the 
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high imports of old cars (despite regulations in these countries to restrict import of old 
cars) since their accession to the European Union.  

There is no considerable trade of ELVs for dismantling between Member States. In 
border areas (e.g. Netherlands-Germany) there is some competition between 
shredders, which provides a driver for transport of ELVs. However, the quantities are 
not big and transportation costs are high.  

So, export of old cars to Eastern Europe (e.g. Poland) is mainly for reasons of reuse of 
the vehicle. Lower dismantling prices or less strict control on environmental regulation 
on ELV dismantling, etc are not drivers for cross border transport of old cars/ELVs.  

Auto Shredder Residue (ASR)  

There are some examples of transport of ASR – shredder residue – between Member 
States. For example Ireland does not have any installations for disposal of ASR so it is 
transported and disposed in Germany. Transport costs are high and as a consequence 
ELV treatment in Ireland is relatively high, because cost for ASR disposal are 
subtracted from the metal price.  

Different costs of ASR landfill between countries (see Exhibit 29) can be a factor 
stimulating dismantling and shredding of ELVs in foreign countries, thus contributing of 
cross-border movements of ELVs. However we have found no evidence for this. It is 
estimated that movement of ASR across EU countries is negligible due to the inclusion 
of ASR among hazardous waste in the Basel Convention. 

Exhibit 29 ASR landfill costs for some European countries (1999) 

Country Cost (US $ per ton) 
Austria 140 
Belgium 55 
Denmark  70-110 
France 40-60 
Germany  60-170 
Italy  75-80 
Netherlands  70-90 
Spain 20-60 
Sweden  90-100 
United Kingdom 30-35 
Poland 25-30 
Czech Republic  30 

Source: Zoboli et al (2000) 

 

Increasing costs for ASR landfill and legislation to reduce disposal at landfills makes 
landfill a less attractive option for ASR. Furthermore, in order to meet the recycling 
objectives of the ELV Directive the amount of ASR has to be reduced by energy or 
material recovery of ASR. 

− Energy recovery of ASR. The relative high caloric value of ASR makes it an 
attractive waste derived fuel which can substitute fossil fuels in cement kilns, 
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energy plants or other waste incineration plants. This occurs in some Member 
States  

− Material recovery in dismantling phase. This puts pressure on car dismantlers to 
remove more materials than mandatory in Annex 4 of ELV Directive like plastic, 
rubber, glass, carpet, etc before shredding. However there is no economic 
incentive for dismantlers to remove these materials because these materials 
have often a negative market value. Dismantling is very labour-intensive and 
therefore costly, especially in Western European countries with high wages.  

− Material recovery after shredding. Post shredder technologies make it possible 
to extract certain materials from ASR (mainly plastics). However, these 
technologies are yet in early phase of development and still require a lot of R&D 
before they become available to the market. Some countries (ARN in the 
Netherlands and Belgium) are experimenting with the application of these 
technologies.  

The capital costs of these technologies are high and it is questionable if shredder 
companies will invest in these technologies. 

According to the ELV Directive car manufactures are responsible for proper recycling 
of ELVs. Car manufactures and certain countries are in favour post shredder 
technologies for several reasons. Firstly, dismantling of materials is considered too 
expensive (labour intensive process). The ARN system in the Netherlands provides 
(economic) incentives for dismantlers to remove many materials and components 
before shredding, but the system is considered by many as too expensive (e.g. for 
every new car a fee is paid to finance the ARN system). Secondly, it is much easier to 
make a contract with one big shredder company than with many relatively small 
dismantling companies. Thirdly, there is a conflict of interest between car manufactures 
and dismantlers, because car manufactures are not in favour of reuse of second hand 
components from ELVs.  

10.4.9 Administrative and permitting costs 

Representatives from the car demolishing sector in four countries (the 3 case study 
countries and Denmark) were asked about the administrative costs involved with 
obtaining and keeping an environmental permit for a car dismantling site.  

In the Netherlands and Denmark, where the ELV Directive has been implemented the 
administrative costs were estimated at some €5000 for obtaining the permit, and after 
the permit was obtained the administrative costs were estimated at €1-3000/year. 

In the Netherlands compliance costs were considered to be more important: €5-50.000 
additional investment. 

In Ireland, where implementation of the ELV Directive has not yet been finished, the 
costs were reported at €8-9000/year, and expected to (more than) double after 
implementation of the ELV Directive.  

In Poland the respondent was not able to give an estimate for the administrative costs 
(apart from the direct permit costs of €500 for a permit valid for 10 years). He expected 
no increase after implementation of the ELV Directive. 

This information is confusing: Permitting costs in Denmark and the Netherlands 
countries where the ELV Directive has been implemented are not very different from 
the costs in Ireland (where implementation has not been finished), which indicates that 
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IPPC permitting costs could be comparable to non-IPPC permitting costs. This is 
supported by the expectation of the Polish respondent that the costs under the ELV 
Directive will be comparable to present costs. 

However the expectation in Ireland that administrative costs will (at least) double when 
the ELV directive is implemented, indicates that IPPC extension may lead to an 
increase in administrative costs. The figures about Ireland may however be not 
reliable, or caused by specific Irish circumstances that have not been discovered 
during the research. 

 

10.4.10 Conclusion 
− The dismantling of cars is now regulated by the European ELV Directive - which 

is legally binding for Member States – and must be transposed into national 
regulations. The Directive covers some of the aspects that might also be 
covered by extending IPPC to the ELV sector. Therefore the effects of 
implementation of the ELV Directive can give information on the effects that 
extension of IPPC might have had.  

− The ELV Directive is however much broader than IPPC could be: BREFs only 
describe treatment techniques, while in the Directive also measures like 
recycling targets, producer responsibility, etc are shown 

− Experiences with implementation of the ELV Directive in Member States show 
that due to regulation:  

o Environmental impact from ELV dismantling is reduced 

o Recycling percentages are increased (however this may mainly be 
caused by the recycling targets that are in the Directive, and that are 
not easily integrated into IPPC)  

o Market for used components is increased  

o ELV treatment sector (e.g. dismantling) is professionalized and 
“cleaned up”. Most companies are authorised and registered. “Black-
sheep” are often out of the business. Average size of dismantlers is 
increased, but smaller companies still exist.  

− The interviews show that the ELV Directive provides at the moment still 
opportunities for Member States to implement less strict national regulation. This 
has negative effects on environment, recycling percentage, and promotes 
trade/eco dumping, but this will only temporarily since the European Treaty 
allows Member States to adopt stricter measures, but MS can not implement 
less strict regulation. 

− Formulation of a BREF and BAT can help as a guideline and to harmonize 
treatment techniques and practises in Europe, ABREF in itself however has no 
regulating power because it is a reference document Experience in the 
Netherlands show that companies in dismantling sector need clear description 
of activities they have to perform and materials they have to remove.  

− Cross border movement of ELVs for dismantling is negligible. Transportation 
costs are too high and permitting procedures are complex because a ELV is 
considered as hazardous waste. Large quantities of old cars however are 
crossing intra-European borders for product re-use (as car) in the new M.S. 
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− Administration costs for companies are an item in ELV-treatment. At present 
there are some European countries where the permitting procedures are not 
very complicated (e.g. Poland, Ireland). Introducing more complex procedures 
(IPPC, but also due to implementation of the ELV Directive in the “new” Member 
States) might have negative effects on the business (and on recycling, and 
positive effects on the environmental efficiency) 

The main problem with ELV treatment and recycling is that there is no economic 
incentive to recycle other materials than steel and some valuable components, 
because these materials have a negative market value and no market exists. The ELV 
Directive provides a legislative incentive to remove certain materials from ELVs. In the 
Netherlands ARN provides an economic incentive to dismantlers by paying a fee on 
materials that have a negative market value. IPPC cannot address this problem, 
because BATs should by definition be economic techniques. 
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ANNEXES  
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ANNEX 1. RESPONSES TO EXTENDED IMPACT ASSESSMENT 
CONSULTATION 

The responses to the consultation are included in the following 11 Tables, one for each 
question.   
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Tables 1 (a-b) Please provide data and/or information on the economic, environmental and social impacts of conducting future 
waste prevention and recycling policy on the following strategic approach. 

Table 1 a – Waste amounts (weight) are considered as an appropriate approximation for environmental impacts of waste 
generation and management. Policy is developed to reduce the quantities of waste generated, landfilled or incinerated 

Economic Environmental Social Source 
Weight as an approximation for envt. Impacts may or may not be 
useful.  E.g. the ELV Directive, which sets recycling targets ‘by weight’ 
does not allow vehicles manufacturers to use lighter materials, such 
as aluminium which would also contribute to light weighting and 
reduce CO2 emissions. Policy should be aiming to reduce the 
amounts of waste land filled – this requires better definition of “waste” 
(waste can also be seen as a resource). 

  European Aluminium 
Association (EAA) 

Due to the specific density of steel and the mass flows generated, 
weight amounts cannot be used to approximate environmental 
impacts. 

  APEAL 

Waste amount approximation for env impacts is more manageable for 
End of Life Tyres (ELTs) but generally support option b  
 

  BLIC 

Weight based waste prevention targets are not useful in the 
preventing of environmental impact. 

  Confederation of Finnish 
Industries (CFI) 

EMRA believe waste amounts (weight) currently provide the best 
available indication of the impact of waste generation and its 
management. 

  East Midland Regional 
Assembly (EMRA) 

Much construction material defined as waste could be reused or 
recycled, and so a weight approach, may be most effective currently 
(especially when considering the durability and potential of certain 
materials). As waste identification poses problems more complicated 
measures could cause difficulties. Note segregating waste on site is 
impossible due to space constraints, as stock piled during life of the 
project so segregation at other locations (recycling centre, plant…) 
should be encouraged. 

  EBC European Builders 
Confederation 

Useful to focus on waste streams that represent the largest quantities 
of waste (volume/weight). Realistic assessment of the amounts of 
waste prevented and recovered required because large amounts of 
waste can be recycled. Hazardousness, exposure and complexity are 
important for environmental impacts 

  Bundesverband der 
Deutschen BDE 
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Economic Environmental Social Source 
Weight does not correspond to environmental impact, and especially 
so when comparing different materials.  However it can track changes 
over time for a given material. For e.g. historical glass recycling shows 
between 1988 and 1998 glass packaging consumption grew from 11.3 
to 13.9 million tons; glass recycling more than doubled from 3.7 to 7.6 
million tons (2003: 9 million tons); and glass disposal declined in 
absolute terms, from 7.6 to 6.3 million tons. 

  FEVE 
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Table 1 b – Waste amounts (weight) are not considered as an appropriate approximation for the environmental impacts of waste 
generation and management. Policy is developed to reduce environmental impacts that are important in the life cycle of resources  and 
products, taking an eco-efficiency approach.  A knowledge base is developed on the environmental impacts of waste generation and 
management taking into account the wholw life cycle of resources and products.  

Economic Environmental Social Source 
Waste amounts not considered s appropriate approx. for envt. 
Impacts.  Policy should be geared at reducing environmental impacts 
that are important in the life cycle of resources and of products. 
Developing further data (knowledge base) is increasingly important as 
production processes, compounded by globalisation, makes the 
system very complex. A better/full understanding of flows is important. 

  EAA 

APEAL agrees an integrated approach that accounts for the lifecycle 
of products is best for assessing environmental impacts. 

  APEAL 

General total volume or weight approaches not suitable for assessing 
env. impacts. Need to focus on highest environmental impacts and 
account for total life cycle and cost benefits. Policies need to 
encourage waste as materials and energy resources. Legislation and 
agreements should provide a consistent framework with few market 
distortions or subsidies and flexibility for economic operators to 
recover waste within regional framework 

  Plastics Europe 

Waste amounts are not an appropriate approximation for 
environmental impacts. Policies should address the weight of waste 
and hazardousness for entire life cycle of resources and product. 
Majority of material and energy losses occur during raw material 
extraction, processing and during a product’s manufacture. Most 
environmental impacts occur during use rather than waste (end-of-
life). Policies should be implemented as part of Integrated Product 
Policy (IPP) and Thematic Strategy on the sustainable use of natural 
resources. 

  ESA 

ISOPA agrees that waste amounts are not an appropriate 
approximation for env. Impacts. Need to tackle most environmentally 
damaging life-cycle stage rather than just end-of-life stage. Durable 
products, such as polyurethanes used in the building and construction 
sector, are weight intensive but need less replacement and therefore 
save resources and waste. Composite materials such as insulation 
sandwich panels are difficult to recycle but improve energy efficiency 
during the building lifetime. Prefabrication brings quality and resource 
savings but could end-up more difficult to disassemble and hence 
recycle 

  ISOPA, European 
Diisocyanate and Polyol 
Producers Association 
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Economic Environmental Social Source 
Prevention and recycling targets based on environmental impact 
provide an alternative to the waste hierarchy. It is important to realise 
that it will take time before comprehensive databases are developed 
and until then, the adoption of new weight based prevention and 
recycling targets should occur. 

  Waste Denmark 

Taking into account only waste generation and waste management 
without consideration of the use phase provides an incomplete picture 
of the product life cycle and its main environmental impacts. For e.g. 
the revision of ELV-directive shows how fixed recycling quotas may 
lead to construction of cars made of heavy steel, which is easily 
recycled. Lighter cars made of complex material composites help to 
reduce fuel consumption during use phase and are not recyclable but 
recoverable. 

  BLIC 

Waste amounts are not considered adequate approximation for 
environmental impact. Focus should be on the prevention of waste 
going into landfills or other disposal without recovery of energy or 
materials. Benefits are gained in all the three pillars of sustainable 
development. 

  Confederation of Finnish 
Industries 

CNC believe waste amounts (weight) cannot provide precise 
information on the amount of construction and demolition wastes. 
Hazardous characteristics must be accounted for. Policy focus on 
reaching quantitative targets should be based on precise generation 
data. Targets set at national and local levels could have positive 
effects unlike at EU level, and should be considered in terms of env 
impact and cost. Other measures aimed at reducing the 
environmental impact of the activity taking an eco-efficiency approach 
are not excluded. 

  Confederacion Nacional de 
la Construccion (CNC) 

Developing policy to reduce the environmental impacts from waste is 
preferable to the imprecise weight approximation. Reducing waste at 
the product stage, and diverting recyclable wastes from landfill and 
incineration is preferable. Economic impacts for recycling wastes are 
negative for industry and society, but less than reducing the weight of 
recyclable waste land filled and/or incinerated and/or reducing the 
environmental impacts of recyclable wastes by reducing hazardous 
elements in products. Reducing the weight of recyclable waste 
generated would have the highest economic impact. 

Reducing the amount of 
recyclable waste (hazardous 
elements) generated would 
provide the least (most) 
environmental benefit. 

Social impacts include increased 
employment for reducing the weight 
of recyclable wastes for landfill and/or 
incineration. Reducing the 
environmental impacts of recyclable 
waste may improve workplace 
conditions in the recycling industry 
and potentially increase employment 
by making more waste more 
recyclable. 

BMRA 
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Economic Environmental Social Source 
EMRA prefer a holistic life-cycle approach as the basis for future 
policy development, particularly if an effective “knowledge base” can 
be developed. The REWARD methodology a UK partnership including 
the Environment Agency, Regional Development Agencies and 
consultants may provide a basis for development of this knowledge 
base. 

  EMRA 

LCAs may be important for approximating the environmental impacts 
of waste. Crucial to clearly define and demarcate the analysis. LCAs 
are labour- and cost-intensive but can streamline day-to-day 
operations. The drawback of LCAs is snap-reading does not provide a 
sound background to strategic considerations 

  BDE 

Conceptually life cycle of resources and products may give a more 
accurate view; but it in practice,  it is cumbersome, costly and liable to 
error and over- 
simplification as a result of budget, time and data constraints. 

  FEVE 
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Table 2 (a-f) Please provide data and/or information on the economic, environmental and social impacts of setting recycling 
targets in the following ways. 

Table 2a – No further recycling targets – relying on existing legislation and the market to encourage recycling. 

Economic Environmental Social Source 
In some instances, incentives for recycling needs to be determined 
by legislation, especially as it concerns the consumer dimension. 

  European Aluminium 
Association (EAA) 

APEAL see no need for additional recycling targets for steel 
packaging: in 2003, it again topped the EU recycling league (61% 
recycling level reached in EU15 on average). The steel industry is 
not favourable to market interventions which disturb the well-
functioning international scrap market which has a recycling rate of 
about 53% (86 million tonnes) in the EU.  To promote recycling, 
there is a need to widen the collection infrastructure for household 
packaging waste in Europe, with priority in new Member States. 

  APEAL 

Before setting further or different recycling targets environmental 
impacts along the whole life-cycle and cost-benefit considerations 
need to be considered. Increasing the rates of recycling beyond 
capacities lead to artificially subsidized structures at the expense 
of the European economy. An optimal mix of recovery options is 
favoured along with eco-efficient recycling for example, The PVC 
Voluntary Commitment on recycling from the non-regulated 
sectors or agriculture film in some member states.  

Recoverable waste is also seen as a 
valuable resource for materials and energy 

 Plastics Europe 

Current legislation imposes challenging recycling targets, 
adequate encouragement for recycling and a level playing field. 
For e.g. municipal solid waste and end-of-life directives cover 
waste streams containing over 90% of all plastics wastes. For the 
remaining 10% of waste, other options provide eco-efficient 
solutions related to incineration with energy recovery.  

Greatest environmental benefit will result 
from a planned, integrated approach to 
polyurethanes waste management, based 
on: avoidance of unnecessary waste, 
environmental product design, recycling on 
an economic and resource-efficient basis, 
feedstock recovery where chemistry and 
economics favour it (e.g. mixed plastics 
waste streams,  energy recovery, as part of 
the MSW, or with plastics as a fuel), and 
controlled landfill as a last resort. Maximum 
advantage for the environment is generally 
gained by a combination of options that 
depend strongly on the individual local 
conditions and may therefore differ from 
one place to another. 

 ISOPA 
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Economic Environmental Social Source 
BLIC support no further recycling targets regarding End of Life 
tyres. The existing directive bans landfill. Material based targets 
should not be set because of the environmental and financial costs 
of separating the different components and there is a limited 
market that can use the recovered materials. For example in 
France material recycling represents 30% of ELTs and the market 
is already saturated 

  BLIC 

CFI agree that recycling targets of the current EU legislation are 
ambitious and close to the theoretical maximum. It is doubtful that 
even a larger part of member states (EU-25) can meet the targets. 
 

  Confederation of Finnish 
Industries 

Recyclable wastes will be recycled where this is economically 
beneficial, and where not; recycling will be supported by EPR 
schemes.  
 

No social impact   BMRA 

Recycling targets are needed for incentives for prevention and 
recycling of waste. Otherwise, the market would be dominated by 
dirt-cheap solutions including sham recycling. It is crucial to focus 
to implement and enforce existing legislation. 

  BDE 

FEVE believe setting no further targets is straightforward, clear 
and low cost. 
 

  FEVE 

ENPA believe the introduction of recycling targets may distort 
competition between EU and global markets and may not be 
suitable for a particular country's newsprint and newspaper 
publishing sectors. Community-wide recycling targets are difficult 
as factors vary nationally and existing national competition rules or 
environmental action plans should not be jeopardised. Waste 
paper generated in one country may be shipped to another country 
for recycling, which has economic consequences that need 
evaluating before targets are set. 
 

  European Newspapers 
Publisher Association ENPA 
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Table 2b – Setting material based binding targets that are equally ambitious for Member States and are additional to targets contained in 
existing end-of-life products directives. This would concern for example inert materials, plastics, rubber, PVC and paper. 

Economic Environmental Social Source 

Material specific targets are not realistic or feasible for plastics. Usefulness 
depends on individual material and plastics are diverse >20 major generic 
types and 100´s of often incompatible subtypes. For complex products 
consisting of several materials, the plastics component is not the driving force 
of recycling and the largest application (packaging) already has targets. 
Effective monitoring is therefore extremely difficult and adds significant 
unproductive costs to the society. 

Environmentally unfavourable material 
choices for products may arise due to the 
end-of-life phase focus. 

 Plastics Europe 

ESA believes the concept of producer responsibility should extend and 
complement existing product specific approaches through setting material-
based recycling targets. However, targets must be achievable and supported 
by a strong environmental and economic case. Measures should not repeal 
current product end of life legislation and the Commission should also assess 
the effectiveness of legislation and voluntary agreements. 

The Packaging and Packaging Waste 
Directive has improved recycling and 
recovery in the UK from 33.4% and 
28.9% in 1998 to 53.3% and 47.57% in 
2003 at a cost of £280million. 

 ESA 

For options b and c: Rubber materials are found in a wide variety of waste 
streams but in relatively small quantities (away from tyres and electronics). It 
would be difficult to define a practicable and economical way of recovering 
these, especially as long as there is no proven economic technology for 
delinking processed rubbers.   

  BLIC 

Options B to D, will increase economic impacts of recycling targets  Increase employment 
slightly as promise to 
support new recycling 
enterprises 

BMRA 

Binding material based targets additional to targets contained in existing ELV 
products directives will stimulate innovation. Investment in technology needs 
certainty. The right targets being set using this approach will boost recycling 
activities in the European Union and thus reduce environmental impacts of 
waste. 

  BDE 

Setting material based binding targets is cumbersome; liable to confuse and 
add cost.  FEVE oppose setting a material target for glass as a whole, 
because of the heterogeneous nature of the sector (different industry 
segments, waste flows, collection and processing methods, and timescales). 

 

  FEVE 
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Economic Environmental Social Source 

Optimum level of recycling will occur with targets based on materials. High 
targets should be set, although may develop slowly where recycling in its 
infancy.  Differentiated targets would lead to lower targets in many Member 
States. 

 
  
 
 

Environmental benefits include less 
landfill space in use and saving of 
primary resources. The amount of C&DW 
in West Europe exceeds 300 Million Ton. 
The total amount may be 100 - 200 
million tonnes more. An average 
recycling rate of 50% will thus save more 
than 200 million tonnes of primary 
resources. 

High levels of recycling 
reduce unemployment. 

International 
Recycling 
Federation (FIR) 
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Table 2c – Setting material based binding targets that are equally ambitious for Member States whilst repealing end-of-life 
products based recycling targets (other provisions relating to collection, dismantling, etc. remaining unchanged). This would 
concern for example inert materials, plastics, rubber, PVC and paper. 

Economic Environmental Social Source 
APEAL is not favourable to a material based 
approach, but if this concept would apply for steel,  
option c rather than b is preferred.  The material 
based targets brought in, should replace existing 
end-of-life products Directives (e.g. Packaging 
recycling targets) to fulfill targets for steel 
applications in a flexible way.  

  APEAL 

Whether material based binding targets and end 
of life product targets repealed requires in-depth 
analysis because it changes the waste 
management sector. The Commission’s objective 
to trim down regulation and reduce administration 
would not be reached by this approach. Ecological 
and economical benefits doubtful. Refer to 
discussion paper. 

  BDE 

Setting material based binding targets whilst 
repealing exiting end of life product targets could 
distort competition between materials having a 
different mix of applications.  For e.g. a material 
used mainly in household packaging 
disadvantaged compared to material used in 
industrial applications where recycling is easier or 
cheaper. 

  FEVE 
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Table 2d – Setting additional recycling binding targets that are equally ambitious for Member States for priority end of life 
products. This could include, for example, furniture, buildings, tyres, toys, newspapers and magazines. 

Economic Environmental Social Source 
Steel packaging is already regulated by Directive 94/62 and its 
amendment so not a concern 

  APEAL 

Plastics Europe does not feel it useful to set additional 
recycling targets for other product sectors, but would rather 
focus on the concept of overall recovery of all waste streams.  

  Plastics 
Europe 

Setting additional recycling binding targets that are equally 
ambitious for Member States for priority end of life products 
requiring the support of Extended Producer Responsibility 
Schemes is the preferred option. An exception is newspapers 
and magazines, which do not require legislative intervention 
due to a well functioning EU wide Voluntary Agreement. 

  BMRA 

Setting additional recycling binding targets that are equally 
ambitious for Member States for priority end of life products will 
stimulate innovation, boost recycling activities in the European 
Union in new areas and thus reduce environmental impacts of 
waste. 

  BDE 
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Table 2e – Setting targets differentiated by Member State.  

Economic Environmental Social Source 
Differentiated targets by MS leads to a lack of harmonisation 
(inefficient use of the Single Market) 

  European 
Aluminium 
Association 
(EAA) 

APEAL is not in favour of differentiated targets because at the 
EU level, a level playing field for recycling targets is required. 
Different groups of countries, with similar conditions, may get 
different deadlines to achieve national targets, but with long 
term harmonised objectives. As steel is an internationally 
recycled material, and is internationally traded for recycling, 
national boundaries are irrelevant. Community targets with a 
national flexibility benefits the environment and economy, once 
responsibilities for reaching the targets have been clearly 
defined. 

  APEAL 

Plastics Europe favours compliance and spreading of good 
waste management practices across Europe to improve the 
environmental impacts caused by the low performing countries. 
Action in practical waste management will be more effective 
than focusing on more detailed target and waste streams. The 
Directives on landfilling and incineration are considered key in 
this respect. Need flexible and efficient measures that can take 
regional and national factors into account. 

  Plastics Europe 

The constitutional structure of the EU is conducive to pro-rata 
targets for each Member State and allows permits to be traded 
between Member States. The PRN system for packaging 
waste and the UK’s Landfill Allowances Trading Scheme for 
biodegradable waste provide background for assessing the 
advantages and disadvantages of tradable permits. 

  ESA 

BLIC are opposed to differentiation between member states 
because it creates competition distortions and risks flows of 
ELTs from one country to another. 

  BLIC 
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Economic Environmental Social Source 
Differentiated targets would seriously harm the achievement of 
a neutral situation in the internal market.  New targets set on 
the recovery of waste as material or energy should be set. 
Economic sustainability doubtful if financial resources placed 
on recycling. For optimisation of waste recycling, removal of 
obstacles interfering with the use of secondary raw materials 
including time consuming permitting process, e.g. borders for 
free trade between member states (shipments) and oversized 
restrictions for co-incineration of waste is required. 

  Confederation of 
Finnish 
Industries 

Policy should reduce the amount of C&DW land filled, 
differentiated by Member States. Currently, the percentages of 
recycled C&DW, the availability of treatment infrastructures 
and the use of recycled materials are different among Member 
States. Local or national level targets should be set to promote 
recycling, e.g. infrastructure network and encouragement of the 
use of recycled materials. 

  CONFEDERACI
ON NACIONAL 
DE LA 
CONSTRUCCIO
N 

Setting targets differentiated by Member State causes the most 
economic distortion. Differentiating targets by Member State is 
also not acceptable for internal market reasons. 

 Differentiating targets by Member States may 
actually lower current employment in the recycling 
industries across the EU. 

BMRA 

Differentiated targets for each member state are necessary 
because of current variations in markets for collected and 
sorted recyclable materials across the EU, and the variation in 
the definition of waste and legislative measures. Targets long 
term aims should converge EU-wide. Waste prevention should 
be given a higher priority, backed up ambitious, but achievable 
targets for recycling.  

  EMRA 

Setting targets differentiated by Member State distorts 
competition (some European companies greater burden) and 
restrain innovation(no incentive to build and develop recycling 
plants). Environmental protection in Europe needs common – 
minimum – standards. 

  BDE 

To set targets differentiated by member state would be difficult 
to determine criteria (debateable).  If a sound market, 
infrastructure, demographic, or geographic criteria existed this 
approach could be positive. 

  FEVE 
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Table 2f- Basing targets on collection of waste destined to recyling.  

Economic Environmental Social Source 
Support Option F combined with A. The industry needs a clear 
understanding of collection –this is the real issue. Collection 
targets should be equally ambitious in the MS. 

  European 
Aluminium 
Association 
(EAA) 

Possibly, support F if targets of waste collection combined with  
material based targets. The calculation of consumption would 
not be necessary and this is difficult in the steel industry 
because of different life cycles (1 year or less for packaging, 
~10-13 years for automotive and more for building 
applications). 

  APEAL 

PlasticsEurope believe the collection of waste for recycling, 
offers possible advantages in monitoring, but is of questionable 
environmental benefit unless viable outlets for the various 
recycled streams exist. 

  Plastics Europe 

Targets based the collection of waste provide no guarantees 
that the waste is recycled.  Common definitions of recycling as 
in the Waste Statistics Regulation need to be applied. Common 
standards for recycling facilities in terms of waste amount 
treated, quality of recycling and impact on the environment to 
avoid waste treatment where less strict environmental controls 
exist are also required. 

  Waste Denmark 

Targets on waste collection destined to recycling can have 
positive effects, but this is only one part of the cycle in C&DW 
management: every agent in construction process must act 
according to his responsibility (product producer, designer, 
construction, transport, waste management). 

  CONFEDERACI
ON NACIONALL 
DE LA 
CONSTRUCCIO
N 

Basing targets on collection of waste destined to recycling 
would have a positive economic benefit, as it would entail 
recycling within the boundaries of what is mostly economically 
recyclable but is unambitious. 

  BMRA 
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Economic Environmental Social Source 
Setting targets on amounts collected is dangerous. This 
encourages authorities to meet targets, whilst not necessarily 
having the infrastructure to process the waste and can lead to 
dumping. Also “Duales System Deutschland” where successful 
recycling initiatives in one country lead to imports from 
surrounding countries and damaged recycling industries from 
exporting countries. A sectoral and probably national review of 
what can be achieved should probably act as guidance for new 
targets. 

  EBC 

Targets on collection have no measurable benefits for the 
environment. However, additional binding targets for the 
separate collection of biodegradable waste, would yield 
environmental benefits, better sorting results and thus higher 
outputs of recycling plants. 

  BDE 
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Table 3 (a-e) Please provide data and/or information on the economic, environmental and social impacts of taking the following 
measures to achieve waste recycling target.  

Table 3a – Introducing an obligation for Member States to set waste disposal charges in such a way that the total costs of 
these operations reach minimum levels, at round 70-90 € per tonne, i.e. broadly equivalent to the cost of incineration.  

Economic Environmental Social Source 
Waste management operations in the EU are already very expensive; 
adding another layer of costs would cause economic and social 
implications with no real environmental improvements. 

  European Aluminium 
Association (EAA) 

Landfill taxes can be raised in some countries to drive diversion of 
waste towards recycling and biological treatments. However always 
need controlled landfills to dispose of some specific waste. 

  APEAL 

ESA does not support harmonization of waste management charges 
across the EU. Waste management charges vary widely at national 
and local levels, as does the balance between landfill, incineration and 
other waste management options. Many factors exert a significant 
influence on waste management practice including national and 
international law, proximity of other waste management options and 
local geology. ESA believes that the EU should take action on public 
procurement, for example, by including targets for using recycled 
materials in construction projects where practicable. 

  ESA 

In some Member States, the use of landfill and/or incineration taxes 
has promoted recycling. Today landfill taxes vary between 0 and 70€ 
and incineration taxes only apply in Denmark and Belgium (limited to 
the Flemish Region). Harmonised treatment of taxes is necessary at 
the EU level to avoid distortion of competition, treatment at facilities 
with lower environmental standards or cross-border shipments of 
waste. Taxes should be based on the quality of the waste treatment 
and ensure a level playing field for options with similar environmental 
impacts. This applies at national and Community level. 

  Waste Denmark 

For ELTs  it is necessary to set waste disposal charges because 
landfilling will be banned from 2006. Promoting incineration is sensible 
in environmental and economic terms for ELTs. 

  BLIC 

Landfill tax needs to be kept at an acceptable level, in particular for 
unavoidable waste, whereas even cheaper alternatives should be 
encouraged. 

  EBC 
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Economic Environmental Social Source 
The Spanish regulation RD 1481/2001 on landfill of waste, requires 
that all costs relating to setting up and operation of a landfill site, 
including the cost of the financial security and the estimated costs of 
the closure and after-care for a period of at least 30 years, are 
included in the cost. Costs should increase and act as a 
discouragement but should not be set at the EU level. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Disposal charges should be as high as possible, leading to an actual 
prohibition of landfilling. For mixed wastes the charges should be 
higher than EUR 90 per tonne. Landfilling results in the 
production of landfill gas and good infrastructure for collecting and 
using landfill gas is lacking. Voluntary agreements will never be as 
effective as binding targets or legislation. The production of Solid 
Recovered Fuels from mixed wastes in the Netherlands alone may 
result in the annual production of 12,5 PJ of sustainable energy. 

Inert landfills lead to direct 
emissions of methane to the 
air and so increased recycling 
would reduce greenhouse 
emissions (maybe several 
millions of m3). 

 FIR 

EUCOPRO believe waste disposal charges are required to improve 
waste recycling, but not systematically to all types of disposal 
operation. Some authorities have already introduced a charge for 
some hazardous waste treatment operations, even if they lead to 
energy recovery. This is opposed because applying charges on all 
types of treatment stops sustainable development because it reduces 
recovery and increases the depletion of natural resources. Strong 
enforcement of current directives required in national legislation is 
required to avoid illegal practices (e.g. landfilling of flammable liquids). 
Uniformity of charges at EU level is needed to avoid shipment of 
waste.  
 

  EUCOPRO 
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Table 3b – Introducing further producer responsibility obligations bearing on the manufacturers of products, assuming that 
recycling targets would be fixed at levels so that across the EU the economic costs would not exceed the environmental 
benefits.  

Economic Environmental Social Source 
 All costs would ultimately be 

borne by the final consumer, 
hence raising prices.  Believe in 
greater consumer responsibility:  
Scottish EPA creating consumer 
responsibility guidelines. 

 European Aluminium 
Association (EAA) 

Further producer responsibility is not favoured in terms of the 
Packaging Waste Directive. Current issues related to national law of 
Dir. 94/62 (and Dir. 2004/12) need resolving before further obligations 
introduced. A common definition of “producer responsibility” should be 
determined at EU level. 

  APEAL 

ESA support the extension of producer responsibility when it is the 
most economically efficient and environmentally effective policy 
option. EU producer responsibility should be shared across the whole 
chain of production and consumption and not just at manufacturers. 
For e.g. the UK Packaging and Packaging Waste Directive.  It allows 
the setting of recycling targets for all materials and can focus on 
individual products where appropriate. This ‘Extended’ Producer 
responsibility is consistent with the notable OECD work on Extended 
Producer Responsibility (EPR). 

  ESA 

Producer responsibility maybe useful in particular circumstances   Waste Denmark 

BLIC supports ooppttiioonnss  bb--ee..    Tyre producers have a proactive attitude 
to ELT management. They are willing to play a major role to assist 
member states to fulfil the requirements of the EU Landfill Directive, 
eeiitthheerr  tthhrroouugghh  aa  pprroodduucceerr  rreessppoonnssiibbiilliittyy  sscchheemmee  iinn  ccoouunnttrriieess  wwhheerree  tthhee  
rreeccoovveerryy--ggaapp  iiss  ssttiillll  iimmppoorrttaanntt,,  oorr  iinn  ccoouunnttrriieess  wwiitthh  aa  lliibbeerraall  aapppprrooaacchh  
((ffrreeee  mmaarrkkeett))  wwiitthh  aa  ssmmaallll  rreeccoovveerryy--ggaapp,,  aass  aa  rreessuulltt  ooff  lloonngg  llaassttiinngg  
ccooooppeerraattiioonn  ooff  pprroodduucceerrss,,  rreettaaiilleerrss  aanndd  rreeccyycclleerrss.. 

  BLIC 

Producer responsibility turns waste management responsibility at 
least partly from waste producers to the producers of products. The 
functioning of the two new directives (ELV, WEEE) are will show how 
this works in different member states. Currently there are no EU wide 
experiences and an opinion would be premature. 

  Confederation of Finnish 
industries 
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Economic Environmental Social Source 
Producer responsibility measures are most effective in reducing waste 
at source –if hard-hitting measures that force change in practices 
exist. Producer targets should be developed so any reduction in 
environmental impact can be measured. Current mix of producer 
responsibility measures and controls on waste disposal produces 
confusion about the link between the two. A more transparent policy 
linking producer responsibility, waste reduction and the waste 
management costs would be preferable. 

  EMRA 

Further obligations on waste producer need to consider the ability of 
small firms to pay escalating costs, and avoid incentives to join the 
informal economy and dump waste. Obligations should be fiscally 
neutral, and compensated for by reductions in other taxes.  

  EBC 

BDE is in favour of strengthening producer responsibility. 
Harmonisation of producer responsibility should not jeopardise 
existing directives systems, which have been established with much 
effort in several Member States. Clarification of the area of conflict 
between environmental and competition law should take place 
beforehand. 

  BDE 
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Table 3c – Introducing producer responsibility obligations bearing on the producers of materials, assuming that recycling 
targets would be fixed at levels so that across the EU the economic costs would not exceed the environmental benefits.  

Economic Environmental Social Source 
Not favourable to material producers obligations: producer 
responsibility obligations should stay with the packer-filler, importer or 
retailer (own brands), and not the steel industry that guarantees the 
recycling of scrap according to agreed technical specifications. 

  APEAL 

Producer responsibility maybe useful in particular circumstances   Waste Denmark 
Introducing producer responsibility obligations bearing on the 
producers of materials would be logical.  

  BDE 
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Table 3d – Negotiating voluntary agreements at EU and/or national level including a mix of measures.  

Economic Environmental Social Source 
Voluntary agreements are attractive to industry.  E.g.'s of such 
agreements within the aluminium industry negotiated by local 
authorities & approved by NGOs, local community.  More challenging 
and national/EU level and needs to be flexible. 

  European Aluminium 
Association (EAA) 

APEAL is in favour of voluntary agreements and should be promoted 
and discussed between all members of the packaging chain (raw 
materials suppliers, converters, packers-fillers, retailers), consumers 
and public administrations. Only successful if collection infrastructure 
is developed by the authorities. Netherlands voluntary agreements are 
successful, with an estimated 82% of metal packaging recycled in 
2003  

  APEAL 

Voluntary agreements could have a role to play within the scope of the 
Thematic Strategy because they are quick to implement and can used 
in conjunction with other policies. Successful examples include the 
voluntary initiative paper recycling across Europe has increased from 
38% in 1990 to 53% in 2002, and the European PVC industry (Vinyl 
2010). Detailed case-by-case analyses of whether a voluntary 
Agreement is preferable to a regulatory approach are necessary. 

  ESA 

Voluntary schemes maybe useful in particular circumstances.   Waste Denmark 
Voluntary agreements or negotiated agreements are a good 
alternative to achieve waste recycling. At the EU this maybe complex 
but not at a national level. The EU should provide the conditions 
necessary for this instrument. 

  Confederation of Finnish 
Industries 

Voluntary agreements involving at national or local levels could be an 
effective instrument. It is important all the agents with activity in 
construction cycle (producers, designers, promoters, construction, 
waste management, Public Authorities) assume their responsibilities.  

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Voluntary agreement at EU level is the preferred option for achieving 
waste recycling target. The second preferred option is to introduce 
further producer responsibility obligations (3b) bearing on the 
manufacturers of certain products case-by-case for example on 
Textiles, but not on newspapers and magazines where an EU wide 
Voluntary Agreement operates successfully. Voluntary agreements 
have lowest cost of all options.  

The voluntary agreement option 
that includes variations across the 
EU, if negotiated at national level, 
will give the least environmental 
benefit and cause distortion of 
competition in the recycling 
industries. However Voluntary 
Agreements, notably for paper 
recycling, at EU level have shown 
environmental benefits arise 

 BMRA 
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Economic Environmental Social Source 
Voluntary agreements do not work generally. In the early 1990s, the 
Commission carried out a number of pilot schemes in the waste 
sector. In some Member States voluntary agreements were quite 
successful, but at the European level they generally failed.  

  BDE 

Voluntary measures are preferable although the consumer is also 
responsible. Different targets for each Member States, according to 
national situations. Voluntary agreements at national level already 
exist in some Member States and ensure the newspaper industry is 
heard and understood by relevant authorities. For e.g. in the UK, 
voluntary agreements between the government and publishers mean 
recycled content targets have been met.  In the Netherlands 72% of 
all printed paper is offered for recycling by households. Major national 
newspapers collect unsold copies for recycling and some Member 
States offer publishers compensation. Belgium and other countries 
have negotiated deals on advertising space being allocated in 
newspapers to the promotion of green recovery schemes, instead of 
publishers tax on newspaper productions. 

  ENPA 
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Table 3e – Recommending to Member States to systematically implement “pay-as-you-throw” schemes.  

Economic Environmental Social Source 
Pay-as-You-Throw Schemes, based on volume- or weight-based 
waste charges could encourage householders to recycle more. 
However, simultaneous collection facilities for recyclables must be 
introduced with no discrimination against recyclable materials with a 
higher density. 

  APEAL 

ESA does not support pay-as-you-throw Schemes and believe that 
the UK Government should have rapidly implemented a flat-rate direct 
charging for waste management, collected by local authorities on 
behalf of waste management companies. PAYT might become UK 
norm in long term but its immediate introduction, with current levels of 
public knowledge and expectation, will only be effective if risks of 
evasion (flytipping) have been addressed. 

  ESA 

PAYT schemes maybe useful in particular circumstances. PAYT must 
be evaluated in terms of the risk to increased illegal dumping. 

  WASTE DENMARK 

PAYT schemes are important. Waste producers should bear the 
costs. If all member states behave in the same way waste tourism 
would be non profitable. Fees should not exceed actual costs of waste 
management.  Amore effective disposal or other waste management 
option would provide cheaper services for waste producers. 

  Confederation of Finnish 
Industries 

“Pay as you throw” systems already apply in the UK other than for 
domestic wastes. Legislative issues should provide local authorities 
the flexibility to charge householders for waste generation on a 
quantity basis, to provide incentives to minimise waste at source. 

  EMRA 

PAYT schemes are useful to overcome pointless habits or pseudo-
traditions.  However PAYT is only sensible if suitable alternatives are 
given such as reuse (e.g. Architectural salvage companies, charitable 
salvage), recycling at local level. A prime concern always needs to be 
the safety and structural integrity of such materials in use. 

  EBC 

Systematic introduction of PAYT has ecological value because it 
promotes waste prevention with increased consumer understanding. 
PAYT is economically fair and makes social sense too. Experience in 
Germany, the Netherlands, Austria and Flanders show that PAYT 
work but in some Member States change to their waste fee system 
would be great 

  BDE 
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Table 4 (a-d) Please provide data and/or information on the economic, environmental and social impacts of taking the following 
measures to ensure common waste treatment standards for waste treatment facilities throughout the EU, thus achieving a 
level playing field for recycling activities and for recycled material. Please include data and information on how these options 
could contribute to reaching recycling targets. 

Table 4a – Extending the IPPC Directive to all waste treatment operations. Stakeholders should assume that installations below 
a certain threshold would not be covered. 

Economic Environmental Social Source 
ESA recognizes that the extension of controls laid down by the 
IPPC Directive to the whole waste sector could raise standards in 
recycling operations. However, IPPC may not be the most 
appropriate regulatory approach. The current BAT Reference 
(BREF) does not include all waste treatment options, and this must 
be addressed if IPPC controls are to be extended to the whole 
waste sector. Before IPCC is implemented discussions on the 
threshold for installations, risk criteria for assessing IPPC 
extension, and the environmental benefit versus financial costs 
and the time for issuing permits need to be evaluated. 

  ESA 

Long term, the extension of the scope of the IPPC directive will 
contribute to the establishment of common facility standards, 
especially if the capacity thresholds are removed. 

  Waste Denmark 

IPPC is designed for installations with potentially high 
environmental impacts.  In general this is not the case for waste 
treatment operations. 

  BLIC 

Extending the IPPC directive to all waste treatment operations 
could harmonise the methods. EU has a wide waste classification 
system, so the permit requirement would extend to areas with 
nothing to do with waste management, for example road 
construction, steel and other metals refining, paper manufacturing 
etc.  

  Confederation of Finnish 
Industries 

Extension of the IPPC Directive not conducive to development of 
treatment capacity to divert significant tonnages from UK landfill. 
The costs of application and ongoing compliance would probably 
be prohibitive for operators unless the requirements were scaled 
down. 

  EMRA 
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Economic Environmental Social Source 
BDE supports the extension of the IPPC Directive to all waste 
treatment operations so that a level playing field between 
operators can be achieved. Permits for waste treatment plants not 
covered by IPPC are not very different from IPPC permits. These 
techniques could be incorporated into the waste treatment BREF. 

  BDC 

The IPPC Directive will have to distinguish between hazardous 
and non hazardous waste. Minimum requirements must be 
prescribed for facilities recycling C&DW. Requirements put on 
recycling facilities must be equal for similar facilities. The 
whereabouts of wastes must be transparent, but stringent 
measures concerning administration and registration should never 
frustrate the recycling operation. If rules are too complex - as is the 
situation in some MS - companies will hesitate to start recycling. 
The impacts are less employment and less benefit to the 
environment (see above). 

  FIR 

EUCOPRO believes all waste treatment installations need a permit 
under the IPPC directive and have to apply additional regulations 
such as EPER (or in future PRTR). All environmental impacts 
and/or emissions impacts are important. For e.g. current regulatory 
topics are mainly about diffuse emission in water, air and soil and 
this impacts even small industry. Threshold values might have 
wide interpretation by the member states, that can accentuate or 
distort competition 

  EUCOPRO 
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Table 4b – Defining EU-wide criteria for recycled materials.  

Economic Environmental Social Source 
Defining criteria for recycled material makes no sense for 
aluminium industry, as already have CEN standards. 

  European Aluminium 
Association (EAA) 

Recycled materials should meet minimum EU-wide quality 
standards to ensure their suitability for re-use and to encourage 
market confidence in recycled goods and materials. 

  ESA 

Standards can only contribute to the process. The standardisation 
work conducted by CEN is lengthy and undemocratic. It demands 
the allocation of resources such that even the central 
administrations in some Member States have chosen not to 
participate. 

  Waste Denmark 

The standardisation of recycled materials (CEN process) will make 
the use of these materials easier to improve market acceptance. 

  BLIC 

Defining of EU-wide criteria for recycled materials is highly 
supported by Finnish Industry. This would facilitate the defining of 
the point when waste ceases to be waste. The Commission and 
CEN should take a strong position to promote this. 

  Confederation of Finnish 
Industries 

Setting recycled aggregates standards is necessary to guarantee 
the quality of the materials but not at EU level 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

EU-wide standard of environmental management maybe good. 
Agreement on reasonable EU-wide criteria for sorted recyclate 
may be productive. Particular concern about large volumes of 
sorted recyclate flooding the market from member states with 
advanced waste collection/segregation systems. This reduces 
demand for domestically produced recyclates and, in the UK’s 
case resulted in the slow development of the recycling 
infrastructure and difficulties in achieving Landfill Directive 
requirements. The principle of Member-state self-sufficiency in 
waste treatment could be considered if acceptable in terms of 
international trade controls. 

  EMRA 

EU wide criteria for construction and demolition waste may help 
strengthening confidence in the product (maybe also standard 
testing for compliance of result and procedure) and therefore help 
setting up ‘second hand construction materials market’. Criteria for 
products that can be reused in their original form (such as bricks) 
and processed form (such as crushed concrete aggregate). 

  EBC 
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Economic Environmental Social Source 
EU-wide standards/criteria for recycled materials are important for 
common waste management standards and a level playing field. 
Such standards increase environmental protection, because waste 
resources stay in the loop. Standards for wastes and primary raw 
materials should obey current criteria. 

  BDE 
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Table 4c – Reinforcing the powers of Member States to object to shipments of waste destined to facilities that have lower 
environmental standards than national facilties. 

Economic Environmental Social Source 
Disagree with proposal for powers to object to shipment of waste 
to facilities with lower standards if within EU – need better 
definition of “lower”. 

   

Reinforcing the powers of Member States to object to shipments is 
not suitable to raise the standards of facilities in other countries. It 
will only put pressure on the national waste producers and waste 
treatment plants. The only applicable way is to harmonise the 
standards europewide. 

  APEAL 

Harmonized recycling facilities across the EU are required to 
prevent waste being treated in locations with less strict 
environmental controls. 

  ESA 

In line with the European Parliament and the Council, it is 
important that Member States can oppose cross-border shipments 
of waste destined for recovery in installations that do not attain 
national quality and environmental requirements. 

  Waste Denmark 

It is necessary to ensure that exports for legitimate operations 
outside the EU do reach the proper destinations and are not 
diverted into illegitimate applications  

  BLIC 

In short-term Member States’ should have power to object to 
shipments of waste destined to facilities that have lower 
environmental standards than national facilities and confronts the 
threat of eco-dumping. In long-term power should be removed to 
reserve the drive for the setting of standards, as the internal 
market for waste destined for recovery is an achievement, and 
should be allowed once common binding standards exist. 

  BDE 

EUCOPRO believe that reinforcing powers of Member States to 
object to shipments of waste is not a good solution because of its 
affects on competition. Priority action required to develop 
environmental standards at European level for all waste treatment 
operations. Furthermore, waste shipment should be allowed only if 
the reception facilities applied these European standards. 

  EUCOPRO 
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Table 4d – Reinforcing EU requirements that waste management facilities be subject to regular inspection and reporting 
obligations as informing on the flows of waste energy entering and exiting the individual.  

Economic Environmental Social Source 
Additional obligations would lead to extra administrative cost.  
Better to solve problems associated with current cost of managing 
waste. 

  European Aluminium 
Association (EAA) 

All information which has to be provided due to existing waste 
regulations should be assessed to avoid additional red tape for 
industry.  

  APEAL 

ESA prefer regulation because it raises standards, defines 
markets and provides the certainty of higher levels of recovery and 
recycling. Regulation maintains legitimacy of operators and 
regulators and needs to be enforced by Member States. European 
Council has already focused on the quality of EU legislation and 
widespread use of Regulatory Impact Assessments. Supports an 
expanded role of the European Environment Agency (EEA) to 
include audit powers to ensure that there is compliance with EU 
environmental law across the European Union. 

  ESA 

Harmonised reporting requirements and inspection procedures 
applying to waste treatment facilities can contribute to the 
establishment of a level playing field and should be promoted.  

  Waste Denmark 

Some Member States have compulsory and voluntary reporting 
and inspection systems covering the ELT flow from the source to 
the recovery facility.  Measurements for tracking the waste flow on 
EU level are welcome. 

  BLIC 

For the sake of harmonisation and environment protection we 
support the regular inspection and reporting requirements of waste 
management facilities 

  Confederation of Finnish 
Industries 

Regular inspection and reporting obligations is strongly supported 
for both economic and ecological reasons. This is particularly true 
for Member States, which do not have their own inspection and 
reporting system. 

  BDE 

EUCOPRO is in favour of regular inspection and reporting 
obligations Development of trace ability procedures for all recovery 
operations, such as the transmission of regular information to the 
authorities about the mass balances and the percentages of waste 
stream used for recovery purpose. Quality Assurance should cover 
recovery operations. 
 

  EUCOPRO 
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Table 5 (a-d).  Please provide data and/or information on the economic, environmental and social impacts of setting the 
following types of waste prevention targets and would these impacts vary for different categories of waste flows, for example 
municipal waste, industrial waste or hazardous waste? For options b, c and d, the same level of ambition should be presumed 
– the question seeks to ascertain the difference in impact of the different methods of calculation of targets not to discuss 
particular waste flows. 

Table 5a – No setting of waste prevention targets. 

Economic Environmental Social Source 
For aluminium industry (and non-ferrous metals) targets 
would not achieve benefit as industry motivated by 
recovering as much metal scrap as possible and has 
developed BAT to do so. 
Options a. and d. supported 

Between 1997 & 2002: 
Aluminium industry production has grown by 1.6 % pr year 
for Alumina, 1.9 % for Foil, 2.2 % for Rolling, 3.4 % for 
Primary and Extrusion and by 4.4 % for Recycling. 

 European 
Aluminium 
Association 
(EAA) 

APEAL is not in favour of waste and weight prevention 
targets (Options a and b). Economic and competition 
incentives are strong in steel industry. Mandatory targets 
would disrupt competition between packaging materials and 
not account for the materials technical limitations. Stimulation 
of innovation gives the best results in terms of prevention. 
Each particular market segment needs to be assessed so 
that functional properties of the end product are accounted 
for: downgauging an aerosol can that withstands an internal 
pressure of 18 bars is different to lightweighting steel 
beverage cans, with a lower internal pressure and high 
production speeds.  

An e.g. of successful quantitative prevention is light-
weighting of steel packaging leading to a reduction in raw 
material and energy consumption. The effective recycling 
of end of life packaging also prevents packaging waste 
going into landfills and contributes to the sustainable use of 
resources, and saves energy (61% achievement in 2003 in 
EU15). 

 APEAL 

Depends on support mechanisms and how waste prevention 
is encouraged. Extra costs to legitimate producers should be 
discouraged; otherwise the result will be a transfer of firms 
into the informal economy to avoid new waste regulations. 
The first priority for Member States should be the 
enforcement of existing legislation rather than the addition of 
new burdens. Waste prevention targets also depend on 
access information and advice, and on the opportunity to 
purchase materials in appropriate volumes. 

  EBC 
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Table 5b – Setting weight besed waste preventin targets.  

Economic Environmental Social Source 
Down-gauging is also a cost-effective measure 
(especially in the packaging area). 

  European 
Aluminium 
Association 
(EAA) 

ESA supports options a and b in that policies should be 
both qualitative (addressing the hazardousness of waste) 
and quantitative (reducing volume). Waste prevention 
should be part of the Commission’s work on Integrated 
Product Policy (IPP) and the Thematic Strategy on the 
sustainable use of natural resources. 

Recent statistics produced by the UK Government indicate 
that actual tonnage of waste landfilled decreased from 22.3 
million tonnes in 2001/02 to 22.0 million tonnes in 2002/03 
but total municipal waste increased from 28.8 million tones in 
2001/02 29.3 million tonnes in 2002/03 

 ESA 

Setting waste based targets (b), substance content based 
targets (C) and env. Pressure based targets it is 
important the targets relate to technological and 
economic feasibility.  Mature industries could be badly 
affected by ambition-driven prevention targets, since 
product and process technologies tend to have limited 
potential for substantial further change (or at least these 
evolve only slowly). 

  FEVE 
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Table 5c – Setting substance content based (e.g. heavy metals) targets for qualitative prevention.  

Economic Environmental Social Source 
This measure should be based on risk assessments. The impact of this 
option, i.e.: for a car manufacturer, is such that innovation is done at different 
levels of the industry in order to find the best economic and environmental 
alternatives. 

  European Aluminium 
Association (EAA) 

Before additional measures are established, the CEN prevention standard 
(EN 13428) needs to be assessed and the publication of all CEN packaging 
standards in the OJEC. The Prevention standard should apply to “noxious 
and other dangerous substances” (present in packaging waste and therefore 
ashes, leachates) and not only to the 4 heavy metals of Dir. 94/62 

  APEAL 

Qualitative waste prevention is most effectively targeted at production 
processes. 
Extended Producer Responsibility could require manufacturers and service 
providers to improve the life cycle environmental performance of their 
products and services. 

  ESA 

The quality of waste is a decisive factor, not the mass and should 
concentrate only on the waste ending into landfills 

  The Confederation of 
Finnish Industries 

Prevention should be considered from both a quantitative point of view and 
qualitative point of view (hazardous wastes or other wastes that present a 
complex treatment or with a high level of environmental impact). In 
construction an appropriate selection of materials would meet criteria. 
Selective demolition should be promoted to segregate and treat every kind of 
waste with the appropriate treatment, particularly hazardous wastes. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Selection of weight based and substance based targets exist for 
recovery/recycling, but not yet applied to waste prevention. Failures to cross-
reference how weight and substance based requirements relate to one 
another in the “real world”. A combination of methods in order will ensure 
BPEO is promoted for the complete life-cycle of any product. Application of 
targets for prevention would have to be carefully considered in terms of 
deliverability. 

  EMRA 

Focus on political waste prevention targets should be on substance content 
rather than weight. Hazardousness and exposure criteria are most useful for 
reducing environmental impacts of waste. Rules adopted only if compliance 
can be monitored and/or enforced. Experience shows that to trim down 
bureaucracy and to deregulate, the Commission should refrain from 
proposing prevention targets. 

  BDE 
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Economic Environmental Social Source 
EUCOPRO believe that setting substance based targets should not occur 
because it provokes the replacement of products with others. For e.g. crystal 
contains a high content of lead, which if lead was limited would result in 
substitution with materials like glass, increasing glass waste and its 
associated pollution. 

  EUCOPRO 

 

Table 5d – Setting environmental pressure based prevention targets. This would target pressures that the generation of waste 
exerts on the environment, for example emissions of greenhouse gases.  

Economic Environmental Social Source 
 The aluminium industry can support setting 

environmental pressure based prevention targets. 
provided that scientific criteria are established. This 
measure should also be based on the life-cycle approach. 
The ‘use’ of aluminium in automotive lightweights 
vehicles and thus reduces greenhouse gas emissions. 
Another example is in the building sector where the use 
of aluminium window frames (and other applications) 
reduces energy consumption in buildings. 

 European 
Aluminium 
Association (EAA) 

APEAL is not in favour of environmental pressure based 
prevention targets because it is difficult to get a consensus 
about the environmental impact. If this option did occur, the 
selection of environmental impacts should be based on 
stakeholders dialogue and the priorities in the Thematic 
Strategy on the Sustainable Use of Resources. Prevention of 
waste should impact the chosen criteria (e.g. greenhouse 
gases) and occur in the sectors that contribute most. 

  APEAL 

Consumers are important for waste prevention because 
behaviour in the use phase has a direct and important impact 
on the amount of waste generated.  The complete lifecycle of 
the product needs to be accounted for.  

  BLIC 

 
 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste (TSPRW) 

 EPEC                                                                                                                                           186 

Table 6 (a-c). Please provide data and/or information on the economic, environmental and social impacts of setting a European 
weight based target at the following levels (assuming European annual GDP growth of 3%)? Would these impacts vary for 
different categories of waste flows, for example total waste, municipal waste, industrial waste or hazardous waste? 

Table 6a – Decoupling of waste generation from GDP growth and stabilising waste generation by 2012 to the level of 2002. 

 

Economic Environmental Social Source 
CFI does not agree because the EU should not hamper the effort to 
achieve Lisbon targets by setting for itself production limits. 
 

  Confederation of Finnish 
Industries 

Reduction targets set at a European level based on the amount or weight 
of waste are not adequate and should be defined at Member States level 
since national situations vary. For different categories of waste targets 
should be different. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Decoupling of waste growth from GDP and housing/population growth is 
now recognised as vital to sustainable development and should be 
promoted as a holistic approach from supply to consumer. The East 
Midlands Region of the UK has a zero growth in controlled waste (by 
weight) from 2016 proposed.  Ambitious target for predicted growth in 
population, housing and GDP and given current resourcing levels and 
legislative framework.  A reduction in waste growth as per would require 
considerable additional resource and a robust delivery framework 
supported by incentive schemes, legislative and fiscal measures.  

  EMRA 

EBC would prefer to assess the potential for waste reduction in each 
members state and in each sector and set separate targets for each 
sector in each member state. 

  EBC 

Decoupling generation will be more difficult than decoupling disposal, if 
economic growth is to be encouraged.    
 

  FEVE 
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Table 6b – A reduction of 5% in waste groth by 2012 compared to 2002 levels.  

Economic Environmental Social Source 
Even successful waste prevention programmes only reduce growth in 
waste and not total amounts. Current waste prevention targets are too 
crude to reflect environmental benefits. ESA wants future targets to be 
based on relevant, reliable and standardized information on waste 
arisings and management. The priority is to define waste prevention, 
develop acceptable waste prevention indicators and develop tools to 
monitor waste prevention accurately. OECD project is developing a 
Reference Manual on Strategic Waste Prevention. 

  ESA 

Setting of fixed targets is not the appropriate tool to decrease waste 
arisings. The complete life cycle of products needs accounting for to 
minimize environmental burdens including waste generation during the 
product life. 

  BLIC 

 

Table 6c – A reduction of 10% in waste growth by 2012 compared to 2002 levels. 

Economic Environmental Social Source 
Forecasts for German districts and district-independent towns, show 
municipal solid waste to decrease from 2003 levels by ~14% until 2006 
(~39,86m tonnes of waste), and by a further 3% until 2012 (~38,74m 
tonnes of waste). Hazardous waste from production processes decreases 
at about 1% per year from 2002-2005; it will stagnate from 2005-2007. 

  BDE 
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Table 7 (a-c)  Please provide data and/or information on the economic, environmental and social impacts of setting waste 
prevention targets in the following way? 

Table 7a – Setting EU indicative prevention prevention targets (All Member States have to reach X%) 

Economic Environmental Social Source 
BLIC doubt the practicability of setting targets for reducing the volume 
of ELT arisings, especially on a state by state basis. 

  BLIC 

The targets should be harmonised, if set but maybe catastrophic for 
the competiveness of European basic industries in a global market 
and would harm all the pillars of Sustainable development. 

  Confederation of Finnish 
Industries 

Indicative prevention targets providing a benchmark for Member 
States to aim for are advantageous, but measurement of performance 
would be difficult to achieve across all Member States. The 
suggestions provided are unlikely to be measurable or deliverable. 

  EMRA 
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Table 7b – Setting binding targets at European level that are differentiated by Member States (Member State N1 has to reach 
X%, Member State N2 has to reach Y%, depending upon their situation). 

Economic Environmental Social Source 

    

Table 7c – An obligation for Member States to set prevention targets at national level. 

Economic Environmental Social Source 
Member States should set up prevention targets at national level, 
considering their national situation and considering the different 
sectors of activity and categories of wastes. 
 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Targets should be set on a case-by-case, sector basis by each 
country. If member states were obliged to report their targets and 
performance on an annual basis, this would create sufficient pressure 
for improvement. National differences relating to building tradition or 
geographical factors maybe important. For e.g. France structural 
timber recovery is not permitted in France, because of widespread 
termite infestation. 

  EBC 

A definition of prevention targets should be done at Member State 
level, because of different standards of living and of production. 
Member States with a low industrial base produce smaller amounts of 
waste. Prevention of waste should be done in mining and production 
rather than in consumption. 

  BDE 
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Table 8 (a-e)  Please provide data and/or information on the economic, environmental and social impacts of meeting waste 
prevention targets through the following categories of waste prevention measures? 

Table 8a – Putting in place producer basedmeasures, such as for example eco-design obligations in the general line of the EuP 
Proposal. 

Economic Environmental Social Source 
EAA members are against further producer obligations/ responsibility.   European Aluminium 

Association (EAA) 
In the steel industry, eco-design considerations are integrated in 
packaging design with the prevention standard EN13428. Additional 
eco-design obligations for packaging would put an extra burden on 
industry and would be difficult to implement because packaging and 
product need to be jointly assessed.  

  APEAL 

ESA agrees with options a and b and that waste prevention be 
included within the Resources Strategy and IPP. Both contribute 
towards quantitative and qualitative waste prevention. Need to monitor 
the effectiveness of eco-design obligations included within the WEEE 
and ELV Directives. IPPC could be an effective tool for promoting 
waste prevention, but any amendments must be realistic, achievable 
and based on thorough analysis. 

  ESA 

ISOPA thinks that increasing legislation is counterproductive and 
industry would loose its competitiveness. More tools should be made 
available – at reasonable prices – for enterprises to use. Eco-efficient 
solutions are win-win solutions and should be accessible to but not 
imposed 
 

For tyres, the LCA undertaken by BLIC in 
2001 shows that waste and end of life 
impacts are by far outweighed by the 
impact in the use phase. In particular fuel 
consumption represents 75% of the total 
environmental impact and 35 times more 
than end of life impact. With the 
implementation of the ban on landfill the 
end of life impact shows a positive net 
balance in the LCA. 

  
 
ISOPA 

Promoting waste prevention through eco-design targets must not 
restrict designers’ capacity to improve the environmental impact in the 
use phase.  

  BLIC 

Production process based instruments would be a disaster for 
European industry if the rest of the world doesn’t take the same steps. 

  Confederation of Finnish 
Industries  

CNC believe to improve the prevention and recycling and waste 
management, a contribution from every agent involved in the life-cycle 
construction process is required 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 
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Economic Environmental Social Source 
If producer or production based measures (a and b) enforced, the EU 
should account for the effects on small businesses. Cost and 
sustainability of measures doubtful. 

  ENPA 

Table 8b – Production process based measures (e.g. while reviewing IPPC BREFs increase their focus on waste prevention, 
promote systematic targeting of waste prevention in environmental management systems) 

Economic Environmental Social Source 
The aluminium industry has set itself numerous targets for minimising 
environmental impacts. As regards the production process, no further 
technological developments are yet possible.  Other unforeseen 
factors also come into play. 

  European Aluminium 
Association (EAA) 

Steel industry has continuously optimised production processes and 
theoretical limits have been reached. Only marginal improvements are 
possible in the short term. Harmonisation of the waste definition, 
recognition of steel scrap as a secondary raw material and the use of 
by-products would have an high impact on recycling and therefore 
prevention.  

  APEAL 

Table 8c – The promotion of consumer based measures (information campaigns, eco-labelling, PAYT) 

Economic Environmental Social Source 
Agree that there should be an element of consumer responsibility but 
more towards information campaigns/ environmental education. 

  European Aluminium 
Association (EAA) 

APEAL favour information regional and local level campaigns aimed 
at the consumer for promoting the correct separation of packaging 
waste and anti-litter campaigns.    

  APEAL 

Consumer based measures encouraged but need to increase public 
awareness of waste with targeted and sustained campaigns over 
many years. Charging consumers directly for waste management, 
based either on PAYT or a flat charge, is a decision for individual 
Member States 

  ESA 

Consumer information is a good idea as it affects are neutral on 
domestic and world front.   

  Confederation of Finnish 
Industries 

Awareness and information campaigns focusing on the industrial and 
business sector are useful for waste prevention. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 
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ENPA doubt some consumer-based measures such as ecolabelling 
(need to address key technical criteria and market analysis) because 
consumer likely to choose a newspaper based on content rather than 
ecolabeling. However, they support information campaigns and PAYT 
because it encourages consumers to recycle. Publishers in some 
Member States already have agreements with local authorities to 
publicise local schemes. 

  ENPA 

Table 8d – An obligation for Member States to draw-up waste prevention programmes.  

Economic Environmental Social Source 
Member States should be encouraged, either through specific 
legislation or by a 
Commission Communication, to prepare and implement waste 
prevention plans. A strategic framework for waste prevention, which 
addresses issues, is required. 

  ESA 

Waste prevention programmes may serve in a positive way.   Confederation of Finnish 
Industries 

National Waste Plans/Programmes focus on prevention and recovery 
of wastes are also an appropriate instrument since they can set up a 
framework of reference. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 

Table 8e – Negotiation of sectoral agreements at EU and/or national level containing prevention targets and a mix of measures 

Economic Environmental Social Source 
APEALS clear preference is sectorial agreement at eu/national level 
with a mixture of waste prevention targets. 

  APEAL 

Sectoral waste prevention agreements along the lines of the voluntary 
agreements for 
recycling paper and PVC could be negotiated at EU level. Member 
States encouraged to assess waste prevention in particular industries 
rather than random targets without proper assessment at Community 
level. However, waste prevention measures must be assessed on an 
environmental and economic basis. Targets must be realistic, 
achievable and deliver measurable environmental benefits. 

  ESA 

Promotion and development of a mix of the measures are favoured, 
based on a tangible, holistic approach understood by all those directly 
or indirectly affected; and proven best practice.   

  EMRA 
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Economic Environmental Social Source 
Sector agreement at national level most appropriate. Measures to 
make the so-called waste more identifiable would be beneficial in the 
construction industry. Educating the public in the building industry so 
disposal or removal of waste included in their costs could be 
beneficial. 
 

  EBC 
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Table 9 (a-c) Please provide data and/or information on the economic, environmental and social impacts of taking the following 
actions relating to the definitions of recovery and disposal 

Table 9a – Adapting definitions of recovery and disposal operation to technical progress within the limits of comitology – this 
would mean that the essential objective to substitute natural resources would remain central, i.e. as interpreted in current 
jurisprudence of the European Court of Justice 

Economic Environmental Social Source 
There is a need to clarify the conditions for incineration to qualify as 
energy recovery. Basis as given in the European Standard EN 13431. 
Demanding more specific criteria (e.g. efficiency factors for individual 
facilities) may not result in higher recovery levels. Better to encourage 
more efficient use of installations through application of the IPPC 
BREF permitting procedures. 
 

  Plastics Europe 

ESA agrees existing definitions of ‘recovery’ and ‘disposal’ be 
reviewed. The Commission’s work on gathering the necessary 
technical information to revise Annexes IIA and IIB of the Waste 
Framework Directive is welcomed. Definitions should be based on the 
efficiency of recovery based on the output, either as materials or 
energy. The level of efficiency must be science-based and discussed 
widely and openly at EU level before being adopted. Increasingly 
efficient recovery operations can be promoted using efficiency ratios. 

  ESA 

A limited adaptation of the definitions of disposal and recovery 
operations through comitology procedure will not remove the 
uncertainties concerning the classification of incineration processes 
generated by the rulings of the European Court of Justice (C-228/00 
and C-458/00). 

  Waste Denmark 

BCA believes the European Court of Justice provides adequate 
guidelines that clarify the legal meaning of waste recovery and 
disposal. Changes to these definitions have the potential to influence 
the operation of a range of legislative measures and the functioning of 
the law within this area.  The practical implications are potentially 
wide-reaching, particularly where this involves the operation of the 
market for waste products and processing.   

  British Cement 
Association (BCA) 

The definitions of recovery and disposal operations  (Commission 
Decision 96/350/CE) should be reviewed according to technical 
progress. These definitions should be as concise as possible to 
distinguish both operations clearly. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 
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Economic Environmental Social Source 
Past definition of waste destined for recovery and disposal did not 
always provide certainty for waste management. The problem 
becomes more obvious with increasing harmonisation within the EU 
and with a growing market for waste management services, as 
different interests interact with each other. 

  BDE 

Setting clear definitions on recovery and disposal is essential. Lack of 
clarity has lead to closure of high level recycling installations in the 
Netherlands. 
As long as definitions are lacking, waste shipment to countries where 
the level of waste management is the lowest will continue. 

  FIR 

EUCOPRO believes definitions have to be reviewed and standards 
defined at European level. In addition, all definitions and European 
standards should be implemented in the same manner in the different 
Member states. A simple and global definition is required within the 
waste framework legislation. Non discrimination between the recovery 
types (energy and material recovery), equal implementation in each 
Member State of final decisions about recovery and disposal 
definitions, and European standards and recovery qualification based 
on the waste treatment process are also requested. 

  EUCOPRO 

Table 9b – Adapting definitions of recovery and disposal operation to technical progress within the limits of comitology – this 
would mean that the essential objective to substitute natural resources would remain central, i.e. as interpreted in the current 
jurisprudence of the European Court of Justice 

Economic Environmental Social Source 
Discussions about recovery vs. disposal should not dilute the 
importance of recycling in the future Thematic Strategy on the 
Prevention and Recycling of waste.    

  APEAL 

New criteria to distinguish between disposal and recovery are needed. 
These criteria, which should include energy recovery efficiency, ought 
to be the object of a political debate. 

  Waste Denmark 

ESA agrees existing definitions of ‘recovery’ and ‘disposal’ be 
reviewed. 

  ESA 

The Confederation of Finnish Industries strongly supports the 
reviewing and reorganising of legal base and definitions in waste 
management. 

  Confederation of Finnish 
Industries 
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Economic Environmental Social Source 
The definition of waste related terms is probably the main burden to 
proper integration of reuse and recycling strategies in the construction 
sector. A qualification system based on the 5 steps of waste 
management (Waste minimisation, re-use, recycling, recover energy, 
disposal) would allow a material life-cycle approach. Inappropriate 
definitions of waste cause many problems arising from perception 
(waste is waste), administrative, legal and environmental costs and 
not understanding the materials life cycle. For e.g. materials which no 
longer have use are defined as waste, even if can be used later in the 
same form but just cant be stored (e.g. soil, bricks). 

  EBC 

Current work including the Ökopol on Recovery and Disposal study 
and the question when waste ceases to be waste should be continued 
rapidly. If the comitology procedure is a way of achieving this, it 
should be supported. This should be done independently of the ECJ 
reasoning, which is from a scientific perspective questionable and 
partly even erroneous. 

  BDE 

Table 9c – Reviewing in depth the definitions of recovery and disposal with a legislative act. This would allow the objective of 
recovery be refined and the use of criteria to distinguish between recovery and disposal. 

Economic Environmental Social Source 
In principle, the waste shipment framework does not always suit the 
needs of the aluminium sector therefore moving closer to this 
framework is questionable. 

  European Aluminium 
Association (EAA) 

Basing the control of shipments on waste flows is unacceptable since 
this would remove prioritisation of treatment options. Control of waste 
shipments according to the type of waste (rather than treatment) 
would allow removal of existing bindings between the Waste 
Framework Directive and the Waste Shipment Regulation to facilitate 
revision of both legal acts. The same waste fraction may show limited 
environmental risk when treated appropriately or represent a major 
environmental hazard if shipped to an inappropriate treatment facility.  

  Waste Denmark 

BDE agree with re-organising the legal framework, e.g. the waste 
shipment regulation, to avoid the use of the recovery and disposal 
definitions, as the current system does not contribute to the promotion 
of recovery. Transboundary shipments of waste should only be 
subject to the decisive criterion of legal requirements and 
environmental impacts. From a German perspective, R/D problems 
relate to who has got the authority to decide about the waste streams. 
With full liberalisation of the waste management sector there will be 
no need for any more changes on the European plane. 

  BDE 
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Economic Environmental Social Source 
EUCOPRO supports the re-organization of the legal framework to 
move to a waste shipment control system based on the control of 
waste flows. R and D approach needs to be completely separated 
from the prescriptions included in the Waste Shipment Regulation. 

  EUCOPRO 
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Table 10 (a-c) Please provide data and/or information on the economic, environmental and social impacts of taking the 
following actions on the definition of waste? 

Table 10a -  No action on the definition of waste. 

Economic Environmental Social Source 
Strongly believe that the authorities need to revise the definition of waste by 
including a clear distinction between waste (having a monetary value) and non-
waste (waste which is land filled). This creates a host of economic inconveniences 
for the aluminium sector. 

  European Aluminium 
Association (EAA) 

APEAL believes a revision in the waste definition is required to ease recycling of 
scrap on an international level. This is necessary to fully exploit the wide recycling 
potential of steel production by-products such as slags and to avoid insecurity in 
scrap supply to the steel mills.      

  APEAL 

ESA believes that the Commission should take action on the current definition of 
waste. Confusion relates not to the definition of waste itself, but the definition of 
when a material ceases being waste i.e. the completion of recovery. The 
Commission’s resources would be more effectively directed towards the revision of 
Annexes II A and B of the Waste Framework Directive. 

  ESA 

Broad definition of waste required so waste streams can be controlled and 
environmentally safe treatment solutions ensured.  Waste is not a homogeneous 
product and classifying certain waste fractions as products is dangerous with no 
guarantees of correct sorting. The definition should be based on case law that states 
that waste remains waste as long as recovery operation is not completed i.e. waste 
paper is waste until it is processed into new paper, metal scrap remains waste until it 
is melted into new metal (Mayer Perry case), and combustible waste remains waste 
until it is transformed into new energy. This principle is more important than the 
elaboration of new criteria for the definition of waste, which, despite the resource 
mobilizing process, will never take all aspects into account. Rulings required in 
concrete cases. 

  Waste Denmark 

BCA believes the European Court of Justice provides adequate guidelines that 
clarify the legal meaning of waste. Changes to the definitions have the potential to 
influence the operation of a range of legislative measures and the functioning of the 
law within this area.  The practical implications are wide-reaching, especially in the 
market for waste products and processing.  Interpretation of EU should be mutually 
consistent and non-discriminatory with regard to measures relating to packaging 
waste, ELVs, and WEEE. Any “improved” definitions will likely contain some degree 
of ambiguity and uncertainty.  
 

  BCA 
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Economic Environmental Social Source 
CFI consider the modification of the definition of waste crucial for the promotion of 
waste prevention, recovery and recycling. Many activities are impossible to do 
without waste evolving (e.g. mining (left over stone), paper manufacturing (bark, 
sludge), and many by-products are used as secondary raw materials in other 
processes and activities. A negative stigma attached to ‘waste’ means the 
secondary raw materials are replaced with virgin natural resources and end up in 
landfills.  Delays in permits for waste materials have led to downstream users in 
Finland using conventional and more costly materials. Eco-efficiency is brief as the 
life cycle of natural resources is cut short. 

  Confederation of Finnish 
Industries  

The principles in the waste framework directive remain sound and should be used to 
provide the basis for transparent, EU-wide agreement on the definition of waste that 
facilitates the development of sustainable waste management practice with minimal 
detrimental impact to the environment. 

  EMRA 

FIR believe the definition of waste for recycled products from C&DW should be 
changed because in some MS this leads to lower prices for recycled materials 
(~30%) and therefore millions of tonnes of C&DW not being recycled. Lost income in 
the EU maybe roughly 50 M Euro per year, not including additional costs for 
administration for ‘waste’ recycled products. 

  FIR 

Table 10b – Developing informal guidelines for the case by case application of the definition of waste – dealing with, for 
example, when a by-product is or is not a waste.  

Economic Environmental Social Source 
Strong support for developing informal guidelines for the case by case application of 
the definition of waste 

  European Aluminium 
Association (EAA) 

With regard to the provision of common guidance on the application of the definition, 
it is accepted that Member States will continue to make assessments on a case-by-
case basis.  The BCA believes the Commission should draw up guidance based 
upon extant ECJ judgments with a view to assisting future determinations of 
practical situations.   

  BCA 

BDE strongly support the approach to define the question when waste ceases to be 
a waste on a case by case basis. Waste materials should only cease to be waste 
when specific waste-related threats no longer exist and the change of classification 
contributes to the material marketability. Technical criteria – either legal ones or 
initiated by law – should be the basics (options b and c) 

  BDE 
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Table 10c – Introducing in the waste framework Directive a provision allowing the exclusion from the definition of waste of 
materials complying with technical criteria – these could include aggregates and bio-diesel amongst others.  

Economic Environmental Social Source 
Support to introducing in the waste framework Directive a provision allowing the 
exclusion from the definition of waste of materials complying with technical criteria.   

  European Aluminium 
Association (EAA) 

PlasticsEurope strongly believes that waste materials complying with certain 
technical criteria should be excluded from the definition of waste. For e.g. certain 
solid recovered fuels prepared from treated waste and thus stimulate trade across 
national borders by reducing administrative burdens. 

  PlasticsEurope 

The original definition of waste is insufficient, and has contradictory effects for 
promoting waste valorization.  Need a framework Directive that allows exclusion of 
materials under technical criteria so that materials derived from waste are level with 
virgin materials. BLIC believe the tyre should be considered as a secondary material 
or a fuel as soon as operation of valorization within the frame of an economic 
market. For example, the use of a fossil fuel such as coal enjoys advantages over 
the use of a tyre-fuel, despite tyre-fuel having less environmental impact. A strict 
interpretation of the legislation means tyre crumb for use in equestrian surfaces is 
treated as waste until it is laid; and so needs a waste storage license for the site of 
laying. 

  BLIC 

The current definition of waste according to the Directive 91/156/CE is too wide. The 
European List of Wastes has tried to specify the different kind of wastes and needs a 
periodic review. With regard to construction sector, chapter 17 05 refers to soil and 
dredging spoil. Soil coming from excavations is normally “clean” soil (not containing 
dangerous substances) that can be used perfectly in some activities (landscape 
restoration, filling) and in these circumstances excavated soil should not be 
considered waste. 

  CONFEDERACION 
NACIONALL DE LA 
CONSTRUCCION 
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Table 11. Please provide data and/or information on the economic, environmental and social impacts of combining certain options. 

Economic Environmental Social Source 
PlasticsEurope favours a holistic approach, which accounts for the 
life-cycle of products and the needs of all three dimensions of 
Sustainable Development (Thematic Strategy on the Prevention and 
Recycling of Waste, Thematic Strategy on the Sustainable Use of 
Natural Resources, Integrated Product Policy) With respect to the 
waste strategy, it is important to consider waste both as a material as 
well as an energy resource. 

  PlasticsEurope 

ISOPA believe a holistic approach is important and that the waste 
strategy should be coupled with resource strategy. Setting waste 
targets without taking into account the durability and/or energy 
efficiency in use of certain products will work against overall 
environmental improvements. 

For e.g. durability and energy 
efficiency of polyurethnane products 
used in buildings reduces the amount 
of fossil fuel energy consumed by 100 
and therefore reduces greenhouse 
gas emissions. 

 ISOPA 

Setting targets for recycling and recovery that are capable of 
stimulating market growth, and those that generate unwanted recycled 
material are separated by a fine line (e.g. Packaging Waste and 
Waste Electrical and Electronic Equipment).  Future developments 
must acknowledge recycling is not an end in itself, and life cycle 
analysis should be considered.  This is problematic if the unwanted 
products of one industry are used by another, as in the cement 
industry. Market development and the installation of high-capital plant 
for treatment of such materials, is dependent upon legal certainty of 
what is regarded as “waste”, “recovery” and “recycling”. In this case, 
different implementation of the legislation by different Member States 
or the use of different targets between countries is neither 
environmentally nor economically sound. 

  BCA 
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Economic Environmental Social Source 
EU policy framework needs addressing because makes those 
affected feel its unfair intervention, probably because they can’t see 
the “bigger picture” of how the various measures interlink. Policy 
should be rationalised to include: a combination of current 
policy/legislation, eco-design and economic instruments, with a focus 
on current successful measures/techniques; a transparent, holistic 
approach that the public can relate to and understand; and a realistic 
and deliverable framework that promotes improved efficiency and 
reduction of waste at source with sustainable waste management 
practice that has minimal environmental impact. 

  EMRA 

The main measure to be taken is landfill prohibition through highly 
increased landfill taxes and material related targets.  Other measures 
such as prescribed selective demolition and green procurement 
should also occur. 

  FIR 
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ANNEX 2. TABLES OF AVAILABLE INFORMATION FROM 
LITERATURE REVIEW 

Overview 
This Annex presents the tables of available information from the literature review. For 
ease of use in finding the relevant data, the overview table below indicates how the 
information comprised in Tables 1 to 12 is presented. 

Information Categories Table number 

Waste arisings By principal waste streams 1 
Waste arisings By products and materials  2 
Waste arisings By principal waste streams (by 

disposal and recovery method) 
3 

Waste arisings By selected products and materials 
(by disposal and recovery method) 

4 

Gross economic, 
environmental and social 
impacts of waste disposal 

By disposal and recovery method 5 

Gross economic, 
environmental and social 
impacts of waste disposal 

By principal waste streams 6 (a-e) 

Gross economic, 
environmental and social 
impacts of waste disposal 

By products and materials 7 

Gross economic, 
environmental and social 
impacts of waste disposal 

By selected products  (by disposal and 
recovery method) 

8 (a-f) 

Gross economic, 
environmental and social 
impacts of waste disposal 

By selected materials (by disposal and 
recovery method) 

9 (a-h) 

Recycling Trends By products and materials 10 
Net economic, environmental 
and social impacts of recycling 

By products and materials 11 

Responses from consultations N/A 12 
 
Information Tables 

The reference numbers in each cell containing information refer to the source of the 
information.  The list of sources is shown in Annex 3. 
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Table 1 EU Waste Streams Arising 

Types of Waste  Current Levels (2003-2005) Current Trends Future Trends (Current Policies) 

  EU (million tonnes); per capita; per GDP Last 5 Years (EU) (% change) Next 5 Years (EU) (% change) 

Total  2.2 bn/t/y (EU15); 544 m/t/y (13 Candidate 
countries)152 

                                                                 The EEA has predicted that most waste streams 
would increase over the next decade, so much 
so, that by 2010 the generation of paper and 
cardboard, glass and plastic waste will increase 
by between 40% to 60% compared to 1990 
levels57. 

  It has been estimated that the volume of waste 
in 1998 was just over 20kg per EU citizen in the 
12 member states.  This figure includes 12kg 
from the consumer sector, 5kg from industry and 
3 kg from cables70. 

 

Trade of controlled wastes between Member 
States for disposal is stable and represents circa 
500,000 per annum. In contrast, trade of 
controlled waste for recovery has grown from 
circa 1,500,000 in 1995 to 3,500,000 tonnes in 
1999. It is dominated by trade of metal 
containing wastes and solvent containing 
wastes166. 

It is estimated that in 1995 waste generation 
amounted to 3.5 tonnes of solid waste 
(excluding agricultural waste) per capita. 
Between 1990 and 1995 total waste generation 
in the EU and EFTA increased by almost 10%, 
while economic growth was approximately 
6.5%57. 

With anticipated higher levels of economic 
growth in the new Member States post 
enlargement, a significant increase in waste 
generation can be expected.  According to the 
EEA estimates, if quantities reach the average 
amount per capita for the EU, the total amount 
of municipal waste in these countries will 
increase by 50% from 34 million tonnes in 1995 
to 53 million tonnes in 201059. 
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By Hazard Hazardous Estimated 47 million tonnes/year3. On average 
6kg of hazardous waste are generated for every 
1000 Euro of value added3. 

The data show increasing quantities of 
hazardous waste during the 1990s for Austria, 
Belgium, Denmark, Iceland, Ireland, Italy, 
Luxembourg, the Netherlands, Norway and 
Spain, with a decrease in quantities in Finland, 
Germany, Greece, Portugal and the United 
Kingdom. However, the trend is not very clear 
due to the fact that the amounts of hazardous 
waste in some countries fluctuate from year to 
year. Furthermore, some countries do not have 
access to new data, which makes it difficult to 
establish reliable trends in relation to the 
generation of hazardous waste. Increasing 
quantities of hazardous waste can be the result 
of better collection of information and 
registration of waste, and not necessarily the 
result of a real increase in waste generation149. 

 

  

  Adequate information on hazardous waste management is not available, so reliable assessment of the situation in Europe cannot be made.  The 
main source of hazardous waste is manufacturing industries129. 

  A 2002 ETC/W report149 reviewed existing data 
on hazardous waste in Europe to assess its 
comparability. The report includes data from 15 
EEA countries and two regions and follows on 
from an earlier report ‘Hazardous waste 
generation in selected European countries’ 
(EEA topic report No 14/1999). While data have 
been obtained for nearly all EEA member 
countries. Further improvement is needed to 
increase the comparability of data between the 
EEA countries. According to the report it was 
only possible to produce a comparable dataset 
for one large country, five small countries and 
two regions.  Further the report reveals that it is 
difficult to relate hazardous waste classified 
according to national or regional substance 
oriented classifications to the hazardous waste 
list (HWL) and the European waste catalogue. 
On average, the 20 largest generated waste 
types represent between 67 % and 93 % of the 
total hazardous waste generated with an 
average of 75 % of hazardous waste being 
attributable to these top 20 waste types in each 
country or region. 

Industrial structure is considered an important factor in explaining the difference between 
hazardous waste types and quantities arising in the different countries and regions. Significant 
differences exist between the respective manufacturing industries, energy-production sectors and 
waste incineration activities. According to the NACE codes less than 30 % of the hazardous waste 
production in some countries is related to manufacturing industries, while in other countries more 
than 80 % of their hazardous waste comes from these sources. More detailed data respectively 
on the sources of hazardous waste with the type of waste are needed in order to facilitate analysis 
of different hazardous waste-generation paths in EEA member countries149. 
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 Non-Hazardous 2.25 billion tonnes generated between 1998-
20011.  

  

Major waste 
stream 

MSW 132 m/t/y (EU15, no estimation for 7 countries); 
35 m/t/y (13 Candidate countries) 6% of total 
waste arising in EU15152; 210 million 
tonnes/year i.e. an average of 550kg/capita 
between 1998-20011 

MSW in EU15 countries rose by 26% between 
1990 and 2000, the population increased by 3% 
and the GDP by 23% over the same period7. 

Projected for household waste based in the 
constant coefficient model, estimate that 
between 1995 and 2010 generation will increase 
by 22%130.   

  Definitions of the various types of MSW, its 
generation, composition and management in the 
EU and AC-12 has been discussed in18. 

 A recent EEA report indicates that there ‘are no 
indications that waste generation will be 
stabilised in the near future’142. This view is 
supported by the ETC/W 1999 study130 on 
projections for selected waste streams, which 
estimates that MSW will continue to increase in 
the next 10 years.  

  201.7 million tonnes/year (2000), i.e. 
505kg/capita/year on average in 2000 (EU15)20.

 It is very difficult to predict future MSW volumes, 
as data is scarce.  However, based on the 
'business as usual' assumptions, by 2010 the 
volume of per capita MSW is estimated to grow 
from 413kg per capita to 460kg in AC-12, due to 
the 66kg increase per capita GDP, and the 4% 
decrease resulting from waste prevention.  By 
2020 the amount per capita is expected to 
increase to 508kg19. 

  38.077 million tonnes/year, i.e. 
360kg/capita/year on average in 2000 (AC-12) 
or 413kg per capita including a maximum 
estimate of additional unaccounted waste 
streams, e.g. home composting, illegal dumping 
etc19. 

 In 1995 total household waste in the EU was 
reported to be 170845(1,000 tpa) by 2020 it is 
projected to rise by 42.5% to 243471 (1,000 
tpa)22. 

  Overall, about 66% of the recorded 
Biodegradable Municipal Waste (BMW) was 
reported to be landfilled in 1995 in Europe, with 
total reported generation ca 107 million tonnes. 
Average BMW production per capita throughout 
the countries surveyed was 300kg/annum127. 

 Reports 141, 142 indicate that waste quantities in 
most European countries are growing faster 
than the growth in private consumption.  For 
example, the EEA (2000) reports that between 
1985 and 1997, MSW generation per million 
euro household expenditure has increased in 
most European countries, with the exception of 
the Netherlands, Germany and Iceland.   

 Mining & 
Quarrying 

325 m/t/y (EU15, no estimation for France); 167 
m/t/y (13 Candidate countries). 15% of total 
waste arising in EU15 152. 

  

 Manufacturing 314 m/t/y (EU15); 134 m/t/y (13 Candidate 
countries); 14% of total waste arising in EU15152.
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 Construcn. & 
Demolitn. 

Largest source of total waste arising in EU15. 
693 m/t/y (EU15); 18 m/t/y (13 Candidate 
countries). 32% of total waste arising in EU15152.

 Forecasts by APME (1998) suggest that waste 
plastic generation from the C&D sector in 
Western Europe would rise from 84,100 tonnes 
in 1995 to 1.9 million tonnes in 2010140.  

 Agriculture and 
Forestry 

677 m/t/y (EU15); 86 m/t/y (13 Candidate 
countries). 30% of total waste arising in EU15152.

  

 Energy 
production 

32 m/t/y (EU15, no estimation for France); 84 
m/t/y (13 Candidate countries); 1% of total 
waste arising in EU15152. 

  

 Sewage Sludge 1 m/t/y (UK only, no estimation made for 14 
countries); 2.7 m/t/y (6 Candidate countries, no 
estimation given by 7 countries) 152. 

The total amount of sewage sludge produced in 
the EU increased from 5.2 million tonnes of dry 
matter in 1992 to 7.2 million tonnes in 1998. The 
large differences between different countries (up 
to 30 kg/capita) reflects differences in 
wastewater treatment127. 

By 2005 the total amount of dry sewage sludge 
is expected to rise from 7.2 millions tonnes in 
1998 to 9.4 million tonnes in 2005127. 

Disposal or non-
disposal 

Landfill Two thirds of total European municipal waste is 
landfilled, and the amount continues to increase 
despite rising levels of recycling and other more 
preferable options, due to the volume of waste 
being generated60. 
On average 57% of MSW are landfilled in EU25 
(an average of 48% in EU15 and 85% in 
AC10)152.  

 In the future, landfilling of PVC is likely to rise to 
50%57. 

 Incineration On average 16% of MSW are incinerated in 
EU25 (an average of 18% in EU15 and 7% in 
AC10)152. 

 In the future, incineration of PVC is likely to rise 
to 45%57. 

 Recovery On average 13% of MSW are recycled in EU25 
(an average of 16% in EU15 and 85% in AC10). 
An average of 9% of MSW are composted in 
EU25 (an average of 11% in EU15 and 1% in 
AC10). 152. 
Trade in recyclable waste between Member 
States is increasing rapidly. Information on 
controlled waste reported to the Basel 
Convention secretariat show that trade in such 
wastes between industrialised countries has 
increased from circa 2 million tones in 1995 to 
circa 4.5 million tones in 1999. The EU-15 is 
involved in some 75% of this trade of which two
thirds are trade between EU Member States. 
Intra EU-15 trade has been increasing faster 
than global trade. Trade of controlled wastes 
between Member States for disposal is stable 
and represents circa 500,000 per annum. In 

 In the future, recycling of PVC is likely to rise to 
9%57. 
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contrast, trade of controlled waste for recovery 
has grown from circa 1,500,000 in 1995 to 
3,500,000 tonnes in 1999. It is dominated by 
trade of metal containing wastes and solvent 
containing wastes166. 
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Table 2 EU Waste Products and Materials Arising  

Types of Waste  Current Levels (2003-2005) Current Trends Future Trends (Current Policies) 
  EU (million tonnes); per capita; per 

GDP 
Last 5 Years (EU) (% change) Next 5 Years (EU) (% change) 

Key Products Batteries Approximately 66 million units of automotive batteries are estimated to have been sold in Western Europe33, which accounts for around half of the 
battery market34, therefore about 120 million batteries (automotive, industrial and consumer) are sold a year23. Roughly 3 million tonnes of battery 
waste arose in 2000.  This figure is a projection of UK data (DTI, 2000), however until the results of the current Eurobat investigation on battery 
waste in Europe is completed this is the best available data at present23. 

 Electrical 
Equipment 

Approximately 6 million tonnes of WEEE was generated in 199823.   The percentage of WEEE waste is expected to 
rise by 3-5% a year23. 

 Packaging Estimated total packaging waste in Europe in 
1997 amounted to 58 million tonnes (data on 
wood packaging and 'other' packaging was not 
complete, thus this figure is an 
underestimation)134.  According to the APME the 
packaging sector accounted for 38.1% of the 
total plastic consumption in Western Europe in 
200272. A recent EEA (2004) report states that 
Europe has made little progress in preventing 
packaging waste, for example, while the 1994 
packaging waste directive targets for recycling 
have been met, the amount of packaging is still 
increasing133.    

A study147 commissioned by the EC (2003) on 
the costs and benefits for the achievement of 
reuse and recycling targets for the different 
packaging materials identified that in 1998 most 
Member States already achieved the recycling 
rates set in the Packaging Directive. It seems 
that all Member States will reach the 25% 
minimum overall recycling target by 2001 and 
many will have significantly higher recycling 
rates and exceed the 45% maximum target set 
by the Directive. Exceptions are the three 
Member States that had less stringent 
requirements (i.e. Greece, Ireland and 
Portugal). 

Based on recent growth rate projections of 
packaging consumption, estimated recycling 
capacity requirements for packaging waste has 
been predicted for 2006 and 2011. Based on 
slow or decreasing growth rates, the highest 
predicted extension of reprocessing capacity for 
recycling of packaging in 2006 will be 29.5 
million tonnes (i.e. for each material this breaks 
down as follows in million tonnes: 
paper/cardboard 16; glass 9.1; plastics 2.3; 
metals 2.1) and in 2011 will be 38.4 million 
tonnes (i.e. for each material this breaks down 
as follows in million tonnes: paper/cardboard 20; 
glass 8.5; plastics 7.2; metals 2.7)134.  

  In 1997 58 million tonnes of packaging was put 
on the market in EU11, the average amounted 
to 155kg/cap113. 

According to a study147 commissioned by the EC 
(2003), on packaging reuse and recycling in 
EU15, the range of recycling rate per material 
for the European Union in 200 0was as follows, 
plastics 28-38%, steel 60-75%, aluminum 25-
31%, wood 47-65%, paper and board 60-74%, 
glass 53-87%, and composites 0%.  

According to a recent study134 (2001) 
commissioned by the EC, the consumption of 
total packaging will range in 2006 from 53 to 64 
million tonnes and in 2011 from 54 to 73 million 
tonnes134. 

  Packaging waste generation totals vary 
significantly between different EU-15 countries, 
however the EAA (2004) suggest that this 
probably due to different calculation 
methodologies133.  

Between 1997 and 2001 total packaging waste increased by 7% in the EU-15. Over the year 
2000-2001 the overall generation dipped slightly, mainly due to a 12% decrease in Spain. 
However, it is too early to assess whether this signals a change in the upward trend133. 

  The total EU-15 average of plastic waste generation is 10.6kg/inh/yr, of which 8.8kg/inh/yr comes from plastic packaging waste.  Thus, packaging 
represents more than 80% of the collectable waste plastics in the EU-15136.     
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Key Products 
(continued) 

Vehicles 70% of today's ELV is made up of ferrous 
metals and 5% of non ferrous metals.  This 
gives the total of 75% metal which corresponds 
to the proportion of ELV waste materials 
recycled/ELV part reused64. 

In the recital clauses of Directive 2000/53/EC 
(ELV Directive) 8-9 million tonnes of wastes 
from ELV are mentioned. The projected number 
of ELV is described as 13 million for 200049. 

Growth in waste from end-of-life vehicles is 
expected to increase by 21% between 1995 and 
201059. 

  In 1990, 1,966,014 tonnes of ELV waste was
generated in the EU.  In 1991, 1,981,622 tonnes 
of ELV waste was generated in the EU.  In 
1992, 2,003,425 tonnes of ELV waste was 
generated in the EU.  In 1993, 1,894,564 tonnes 
of ELV waste was generated in the EU.  In 
1994, 1,829,541 tonnes of ELV waste was 
generated in the EU65. 

EEA reports 8-10 million tonnes of end-of-life 
vehicle waste per year for reporting EEA 
Member States59. 

Projections indicate that between 1995 and 
2010, end-of-life passenger cars in EU12 
countries will increase by 35% on average, from 
10371(thousands) to 13971(thousands) based 
on the CASPER projects130. 

 Tyres 2 million tonnes in 200136. 2.5 million tyres in 200037.  
  According to a recent (2004) EU study 60% of 

the world rubber output is used to make tyres. 
After use tyres become 'part-worn-tyres' 
(reusable after retreading) or 'end-of-life' tyres 
(non-useable tyre).  In 2003 the generation of 
end-of-life tyres in the EU25 was estimated to 
be 3 million tonnes or about 6.5kg per capita102. 

Between 1998 and 2002 the total generation of 
end-of-life tyres increased by 9% in the EU15102.

An 80% recovery rate of tyres is expected for 
2004 (+6% rise on the 2002 figure)102. 

  The end-of-life tyres arising in the AC12 is generally much lower than in the EU15 Member States, only Cyprus, Latvia and Hungary have similar 
figures to EU15 countries102. 

 PVC   Between 2000 and 2020, consumer PVC waste 
is anticipated to increase from 3.6 to 6.4 million 
tonnes per annum, whilst recycling remains low 
at 3% of arising.  This low rate is due to high 
separation and processing costs.  At the time of 
the study 82% of PVC went to landfill, and 15% 
was incinerated.  Due to restrictions in landfill, 
the amount of PVC going to incineration was 
expected to increase to 45% of arising over the 
time period reviewed, with 9% being 
mechanically recycled, and 50% still going to 
landfill110. 
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Key Material Metals Aluminium - a recent (2004) inventory of existing 
information on recycling of selected waste 
materials, by the ETC/WMF has been unable to 
find information on total aluminium waste 
generation and overall recycling rates, however 
total aluminium consumption in Western Europe 
in 2002 was 8.86 million tonnes, or 22kg per 
capita96. On page 20 of ref96 further information 
is given on aluminium consumption per capita 
for a range of Western European countries and 
the dominant utilisation sectors. 

Aluminium - between 1980 and 2002 the consumption of aluminium per capita in Western Europe 
increased from 14kg to 22kg per capita.  On average a 2% increase a year97. 

  Steel - 160 million tonnes of crude steel were 
produced in 2003 (18% of the world-wide crude 
steel production), which equates to 412 kg per 
capita.  Steel packaging consumption is about 
3% of the European steel production99. 

Steel - generation of steel packaging between 1992 to 2001 has increased by 22%.  Between 
1999 and 2003 crude steel production has remained stable at approx.160 million tonnes a year99. 

 Oils Total amount of waste oil generated in EEA countries is 2.5 million tonnes35. 

 Paper and 
cardboard 

In 2002 total paper generation was 79 million 
tonnes76. In 2002 paper waste generation per 
capita in Western Europe was approx. 250kg 
per capita77. 

Between 1983 and 2002 the generation of total 
paper generation doubled in Western Europe 
from 41 million tonnes to 79 million tonnes76. 
Between 1998 and 2002 paper waste 
generation constitutes 97-98% of the paper 
consumption, which indicates that most paper 
products have a very short life span76. Between 
1990 and 2002, paper waste generation per 
capita in Western Europe increased from 
approx. 150kg per capita to approx. 250kg per 
capita77. 

Projections EEA projections made in 1999 
suggest that paper consumption in the EU could 
expand by 44-62% by the year 2010, creating 
between 92 million and 105 million tonnes of 
waste paper and cardboard by 201059. 

  Historic trends suggest that the move towards the information age is not resulting in a reduced 
paper generation59. 

Projected paper consumption between 1995 
and 2010, based on the constant coefficient 
model are more conservative (45% on average 
for EU14) than the estimated equation model 
(64% on average for EU14).  This is due to the 
two different approaches, the estimated 
equation model is based on a time series of 
historic waste data, whereas the constant 
coefficient model is kept constant133. 
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Key Material 
(continued) 

Plastics Plastic consumption per capita in 2002 was 
95kg per year in Western Europe72. The final 
consumption of waste in all sectors in Western 
Europe is considerably higher than the plastics 
generation, for example in 2000 whereas plastic 
consumption was approx. 37 million tonnes, the 
waste generation was approx. 20 million tonnes, 
this is particularly evident in the agricultural, 
automotive, building and electronic sectors, 
which reflects the fact that the products have a 
very low waste ratios, as they typically have a 
life span longer than one year74. Plastic 
management data broken down by sector can is 
available in Ref75 and an overview in Ref74. 

Between 1991 and 2002 the generation of plastics in Western Europe increased by 50% from 
approx. 25 million tonnes to approx. 37 million tonnes, which equates to an average growth of 
3.75% per year. In the same period consumption per capita has increased from 64kg to 95kg per 
year72.  

  MSW is the largest source of plastic waste59, accounting for ca 60%136.  

 Glass Estimated total glass packaging waste 
(container glass which accounts for the majority 
of consumption, e.g. 62% in 2003) generation in 
2002 was approx. 15 million tonnes, or 38kg per 
capita101. 

It has been estimated that the generation of 
packaging glass waste has increased by 26% 
from 1990 to 2002, or by 2% a year. With the 
exception of Italy, all EU15 countries have 
increased the recycling rate from 1990 to 2001. 
In five countries the recycling rate exceed 
80%101.  

Glass consumption could expand by 24-53% 
between 1995 and 2010, generating between 
16.2 million and 20 million tonnes of glass 
waste59. 

    Projected glass consumption between 1995 and 
2010, based on the constant coefficient model 
are more conservative (24% on average for 
EU14) than the estimated equation model (53% 
on average for EU14).  This is due to the two 
different approaches, the estimated equation 
model is based on a time series of historic waste 
data, whereas the constant coefficient model is 
kept constant131. 

 Rubber According to a recent (2004) EU study there is no quantifiable data on total rubber consumption. The total primary rubber consumption for the EU15 
is estimated to be about 4 million tonnes per year, however that does not take into account the import/export of rubber products. The automotive 
industry is the largest consumer of natural and synthetic rubber. It is estimated that 60% of the world rubber output is used to make tyres and a 
further 15% in non-tyre automotive products. The study focuses on end-of-life tyres (see the tyre section of this table)102. 

 Textiles  A recent (2004) EU study by ETC/WMF to collate information on selected waste materials, failed to identify applicable data104. 
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Key Material 
(continued) 

C&D aggregates The data on C&D waste is scarce and does not 
allow meaningful conclusions to be drawn 
regarding the distribution or treatment of this 
waste stream.  General patterns show that the 
generation of C&D waste in eight Western 
European countries (approx. 440 million tonnes 
between 1996 and 1999) is much higher than in 
seven Central and Eastern European countries 
(approx. 5.5 million tonnes between 1998 and 
2000)103. 

In the eight Western European countries understudy, the generation of C&D waste has been 
estimated to have almost doubled between the late 1980's and the late 1990's, increasing from 
approx. 250 million tonnes between 1985-1990 to approx. 440 million tonnes between 1996-1999. 
Although the total waste generation is much lower in the seven Central and Eastern European 
countries understudy, a similar increasing pattern emerges, i.e. from just over 3 million tonnes in 
1995-1996 to approx. 5.5 million tonnes in 1998-2000103. 

  An EC commissioned study on C&DW management practices, stated that, in the EU as a whole, arising of ’core’ C&DW alone amount to around 
180 million tonnes each year (‘Core’ C&DW is the mix of materials obtained when a building or piece of civil engineering infrastructure is 
demolished, though we include under the heading those same materials when they arise as a result of construction. ’Core’ C&DW excludes road 
planning, excavated soil (whether clean or contaminated), external utility and service connections (drainage pipes, water, gas and electricity) and 
surface vegetation).  This is over 480kg per person per year. Five Member States (Germany, the UK, France, Italy and Spain) account for around 
80% of the total of ‘core’ C&DW, which is broadly consistent with the share of the overall construction market accounted for by these same 
countries119.   
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Table 3 The Disposal and Recovery of EU Waste Streams  

Major waste 
stream 

Disposal / Non disposal (EU million tonnes; per capita/per GDP)  
 Landfill Incineration Recovery 

General Percentages and costs of disposal and recovery of different waste materials from AC-12 for 2010 and 2020 has been estimated using a 'business-as-usual' with and without 
emission trading model19.  
Trade in recyclable waste between Member States is increasing rapidly. No information is available about the trade of wastes that are not subject to control procedures. 
Information on controlled waste reported to the Basel Convention secretariat show that trade in such wastes between industrialised countries has increased from circa 2 million 
tones in 1995 to circa 4,5 million tones in 1999. The EU-15 is involved in some 75% of this trade of which 2 thirds are trade between EU Member States and intra EU-15 trade 
has been increasing faster than global trade166. 

MSW Between 1995 to 1999, landfilling decreased from 67% to 
57%11. 

 40 million tonnes/year or 18% of total MSW, average data 
for EU15 and Switzerland, Iceland and Norway between 
1990 and 20014 

 The proportion of MSW to landfill (67% in 1995) is unchanged since the mid-1980s, despite efforts to increase recycling levels, incineration, and waste minimisation, because 
the absolute amount of MSW generated is increasing38. 

 109.707 million tonnes (54%) in 2000(EU15)20.  39.585 million tonnes (20%) in 2000(EU15)20.   On average in 2000 recycling accounted for 29% of the 
MSW stream, in EU15 countries12. 

 33.520 million tonnes (89%) in 2000(AC-12)19. 0.109 million tonnes (0%) in 2000(AC-12)19. Other 52.403 million tonnes (26%) in 2000(EU15)20.   

 Denmark, Austria, the Netherlands and the Flemish 
regions of Belgium landfill less than 35% of 
Biodegradable Municipal Waste (BMW) produced. 
France, Finland, Norway, Germany and Italy landfill 
between 35 and 75% of BMW produced.  Spain, the UK, 
Ireland, Greece and Portugal landfill more than 75% of 
the BMW produced127.  

 Incineration with energy recovery: 1.531Mton (4%) in 
2000; Composting: 0567Mton (1%); Recycling: 
1.234Mton (3%); Other 1.117Mton (3%) (AC-12)19. 

Mining & 
Quarrying 

  Ashes from coal-power plants are widely used for 
construction purposes, e.g. 18.1 million tonnes of fly ash 
and 2.4 million tonnes of bottom ash in EU15 in 2001. 
Additionally, 7.1million tonnes of gypsum from flue gas 
cleaning are used in the production of gypsum products30. 

Manufacturing    
Construcn. & 
Demolitn. 

72% (some 130 million tonnes a year) of ’core’ C&DW  is landfilled or incinerated.  Disposal of this amount of waste 
at a density of 1.0 requires the equivalent of a brand new landfill 10m deep and roughly 13 square km in surface 
area every year119. 

An EC commissioned study on C&DW management 
practices, stated that, in the EU as a whole, arisings of 
’core’ C&DW alone amount to around 180 million tonnes 
each year, of which only about 28% across the EU-15 as 
a whole is re-used or recycled119.  

Agriculture and 
Forestry 
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Table 4 The Disposal and Recovery of EU Waste Products and Materials 

Types of Waste  Disposal / Recovery (EU million tonnes; per capita/per GDP)  
  Landfill Incineration Recovery 
Key Products Batteries   More than 20 plants in Europe accept spent 

batteries to recover components, e.g. lead, 
cadmium, steel and plastics, which are located 
throughout Europe34. 

    Detailed information about recovery and 
disposal rates within EU MS is not available, 
however, ICON (2001) states that: ‘Member 
States already have organised collection 
schemes to increase collection rates, with 
obligations for retailers and producers to accept 
batteries returned to them.  Stated collection 
targets range from 100% in France and 99.9% 
in Denmark, to 75% in Portugal (Bied-
Charreton, 1997).  Some Member States, 
including the UK, have not set up any formal 
system as a high (estimated >90%) recycling 
rate is already achieved by existing routes using 
scrap metal dealers.  However, this relies purely 
on the scrap value of lead providing an 
economic incentive.  Thus, at times of low value, 
there is less incentive for collection23.  

 Electrical 
Equipment 

Up to 90% of WEEE is landfilled, incinerated or 
recovered without pretreatment. According to 
the requirements of the WEEE directive, the
depollution and dismantling steps are 
mendatory32. 

The incineration of materials/components 
containing bromine and chlorine, e.g., plastics 
containing brominated flame retardants, may 
give rise to the formation of dioxins.  Where 
such materials are incinerated, incineration and 
flue gas treatment should be deigned and 
controlled to minimise dioxin formation and the 
emissions.  If incineration temperature is raised, 
dioxin formation in the furnace can be reduced. 
In this case, the incineration gas must rapidly be 
cooled to under 200 degrees Celsius to avoid 
the formation of dioxins after incineration70. 

Total WEEE to be recovered thermally to reach 
the Directive target: 300 000 tons (= 6 million 
*(85%-80%))53. 
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Key Products 
(continued) 

Packaging   In 1997 46% of packaging waste in EU11 was 
recycled and 6% underwent energy recovery, by 
2001 the average recycling rate rose to 53%133. 
These rates were mainly achieved by the 
recycling/recovery of paper/cardboard and 
glass. Generally it has been noted that 
recycling/recovery rates are lowest in MS 
countries where waste management strategies 
aiming to separate and collect packaging waste 
did not exist before the transposition of the 
packaging directive113. The new recycling target 
set by the revised directive in 2004 raises the 
recycling target from 25% to 55% for all 
packaging wastes133. 

    In 1997, the average recycling rate (EU11) for 
plastic packaging amounted to 15.5%, which 
corresponds to 1.4 million tonnes of recycled 
packaging. With the exception of Austria, 
Belgium and Germany, in 1997 the material 
specific recycling target of 15% set by the 
Packaging Directive was not met, in fact in 
Denmark, France, Italy, Spain and the UK 
recycling rates fell below 10%113.  

    In 1997, the average recycling rate (EU11) for 
paper/cardboard packaging amounted to 59% 
and 7% underwent energy recovery recovered. 
All MS, with the exception of Italy, achieved 
recycling rates of more than 50%113.  

    In 1997, the average recycling rate (EU11) for 
glass packaging amounted to 52%113.  

    In 1997, the estimated average recycling rate 
(EU11) for plastic packaging accounted for 56% 
of all plastic waste according to APME113. In 
1997, the average recycling rate (EU11) for 
plastic packaging amounted to 15% and 14% 
underwent energy recovery. The highest 
recycling rate of 48% was achieved in 
Germany113.   

    In 1997, the average recycling rate (EU11) for 
metal packaging amounted to 46%.  The only 
countries falling below the recycling rate of 15% 
were Italy and Finland113.  
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Key Products 
(continued) 

Packaging 
(continued) 

  Total packaging waste to be recovered 
thermally to reach the modified Directive target: 
2,0 million tonnes/yr (65%-60%)52. 

    13.3 million tonnes of paper/cardboard 
packaging have been recycled in the EU in 
199748.  7.5 million tonnes of glass packaging 
have been recycled mainly in the glass industry 
in the EU in 199748 and 1.5 million tonnes of 
plastic packaging have been recycled in 1997 in 
the EU48. Making a total of 22.3 tonnes of 
recycled packaging in the EU in 1997. 

    The Packaging Directive stipulates that between 
50 and 65% of packaging waste must be 
recovered by Member states and between 25-
45% of packaging waste must be recycled52. A 
recent report states that by 1997 11 of the 12 
MS who had to fulfill this target by 2001, had 
achieved at least the minimum 25% target (Data 
on Luxembourg are not available)113. 

 Vehicles Scrapped cars are dismantled into reusable parts, or fractioned into small pieces of iron, steel, 
other metals and non metallics59.  The non metallic fraction (mostly plastics) are eliminated in 
landfills.  The recovery and reuse/recycling targets rise to 95% and 85% respectively, by 2015, 
which means the amount of waste being disposed of in landfill would fall from the current figure of 
about 25% to less than 5%53. 

The metals from scrapped cars are to a very 
high degree recycled and smelted down to new 
raw materials59.  No later than 1 Jan 2006, for all 
end of life vehicles, the reuse and recovery shall 
be increased to a minimum of 85% by an 
average weight per vehicle and year.  By no 
later than 1 Jan 2015, for all end of life vehicles, 
the reuse and recovery shall be increased to a 
minimum of 95% by an average weight per 
vehicle and year53. 

  In 1990, 1,956,269 tons of ELV waste was 
landfilled.  In 1991, 1,938,522 tons of waste was 
landfilled.  In 1992, 1,938,522 tons of waste was 
landfilled.  In 1993, 1,855,592 tons of waste was 
landfilled and in 1994 1,801,695 tons of ELV 
waste was landfilled65. 

Without the EJC decision (i.e. incineration would be classified as a disposal operation even if 
energy is produced or sold by municipal solid was incinerators), the 25% of non-recovered 
materials coming from the end of life vehicles could for a large part have been treated through the 
incineration with energy recovery to reach the directive target.  With the EJC decision, incineration 
cannot play this role anymore53. 
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Key Products 
(continued) 

Tyres Between 1992 and 2002 the end-of-life tyres to landfill decreased from 50% to 26% (EU15)102. Between 1992 and 2002 the end-of-life tyres 
which were retreaded or recycled increased 
from 26% to 35%, and energy recovery 
increased from 14% to 27% 
(EU15+Switzerland).  In 2002 74% of tyres were 
recovered, either through energy recovery 
(27%), material recycling (24%), export and 
reuse (12%) or retreading (11%).  The final 26% 
went to final disposal. Many countries are not 
sending end-of-life tyres to final disposal, e.g. 
Austria, Denmark, Finland, the Netherlands, 
Sweden, and Switzerland all recovered 100% of 
the end-of-life tyres arising in 2002. Energy 
recovery is an attractive option, as tyres have a 
similar calorific value to that of coal102. 

  For approximately 2 million tonnes of waste tyres arising in Europe in 2001, 24% went to landfill36. For approximately 2 million tonnes of waste 
tyres arising in Europe in 2001, 29% went to 
material recycling, 16% energy recovery, 13% 
re-treading, 5% re-use and 12% was exported36. 

  For approximately 2.5 million tonnes of waste tyres arising in Europe in 2000, 37% went to 
landfill37. 

For approximately 2.5 million tonnes of waste 
tyres arising in Europe in 2000, 20% went to 
material recycling, 21% energy recovery, 11% 
re-treading, and 11% re-use37. 

By Material General A data graph of treatment of C&D waste materials is available in 23.  
 Metals   65-80 million tonnes of ferrous scrap were 

consumed in 2000 by 210 electric arc furnaces 
and 90 oxygen converters in Europe27. 

    Recovery percentages for precious metal is very 
high (>99%)67. 

    With the exception of Germany and Greece, the 
recycling rate of metal packaging in all EU15 
countries has increased between 1997 and 
2001. The highest rates are found in Belgium 
and Germany with about 80%100. 

 Aluminium    Total aluminium consumption in Western 
Europe in 2002 was 8.86 million tonnes.  In the 
same year 3.6 million tonnes was recycled96. 
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By Material 
(continued) 

Aluminium 
(continued) 

  Due to the high market value of aluminium and 
relative easiness of collection, between 90 and 
100% of aluminium used in cars and buildings 
was recycled in 2002. In comparison, the 
recycling rate for aluminium cans in 2002 was 
only 50%, which is attributed to the more 
challenging nature of collection and less profit 
made97. The recycling rate for aluminium cans 
is increasing, e.g. all countries have increased 
the recycling rate between 1995 and 2001, 
except Italy and Sweden.  There are significant 
variations between European countries, e.g. six 
countries recycle more than 80%, whereas a 
few only recycle 20%98. 

 Steel   The disposal rate of steel packaging between 
1992 and 2001, has decreased from 74% to 
45%99. 

The percentage of steel packaging being 
recycled has doubled between 1992 and 2001, 
from 26% to 55%99. 

 Oils  Of the 2.5 million tonnes of waste oil generated 
in 2002, 1.5 million tonnes were regenerated35. 

  

 Paper and cardboard  The ETC/WMF (2004) reports that quantity of 
paper waste for incineration and landfill has 
remained stable in Western Europe between 
1990 and 2002 at approx. 35 million tonnes per 
year77. 

CEPI reports that the amount of paper collected 
and recycled in 2001 was 42 million tonnes 
(52.1%). In CEPI countries in 2001 55.4% of 
paper and board consumed in Europe is 
collected and recycled, either inside or outside 
Europe79. 

    Almost two thirds of recovered paper is 
utilised by the packaging sector. In 2003 
the utilisation of the total recovered 
paper by sector was as follows: case 
material 45% (i.e. more than 20 million 
tonnes); newsprint 17%; wrappings and 
other packaging paper 10%; household 
and sanitary 8%; carton boards 7%; 
other graphic papers 7% and other 4%. 
The utilisation rate for recycled paper in 
tissue is decreasing80. 

    13.3 million tonnes of paper/cardboard 
packaging have been recycled (mainly 
as secondary raw material in the paper 
industry) in the EU in 1997.  1.7 million 
tonnes have been used in energy 
recovery operations31.  
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By Material 
(continued) 

Plastics According to a report by ACRR (2004) based on data from the year 2000, of the total consumption of plastics in EU-15, was 38 million tonnes, and 
ca 20 million tonnes was available to collect.  The majority (12.5 million tonnes or ca 63%) of the total collectable plastic was either landfilled or 
incinerated (without energy recovery), 4.5 million tonnes (ca 23%) underwent energy recovery and 2.8 million tonnes (ca 14%) was recycled136. 

    Approximately two thirds of the plastic waste 
arising each year either goes to landfill or 
incineration.  According to a report by ACRR 
(2004) there is ‘considerable scope to divert 
much of this material into variable collection and 
recovery operations136.  

  The disposal rate of plastic waste in Western Europe between 1990 and 2002 dropped from 77% 
to 62%, however it remains the dominant method of treatment. The amounts of plastic waste 
going to landfill have increased from 10.5 to 12.7 million tonnes between the same period (+21%). 
Improvements achieved in management of plastics waste have not been sufficient to outbalance 
the growth in total waste generated72,73. 

1.5 million tonnes of plastic packaging have 
been recycled in 1997 in the EU, and 1.3 million 
tonnes were used in energy recovery 
operations. Further 1.1 million tonnes was used 
in mechanical or chemical recovery31.  The 
recycling rate of plastic waste in Western 
Europe between 1990 and 2002 increased from 
7% to 15%, and the rate of energy recovery 
increased from 16% to 23%72,73. It should be 
noted that Germany contributed significantly to 
the recycling rate of plastic packaging in 1997 
with 731,000 tonnes (ca 50% of the total amount 
recycled in the EU)113. With the exception of 
Austria, Belgium and Germany, the recycling 
rate in 1997 fell below the material specific 
target of the Directive of 15%. In Denmark, 
France, Italy, Spain and the UK, the recycling 
rates even fell below 10% in 1997113.  

  867,000 tons of automotive plastic waste was 
landfilled in 199465. 

3,000 tons of automotive plastic waste was 
incinerated without energy recovery in 199465. 

In Ireland, an average of 1.2 billion plastic bags 
were used each year, and annual mean of more 
than 300 bags per inhabitant. The bags were 
claimed to create a negative visual impact and 
were obstructing drains.  Since 2002, a fee of 
EUR 0.15 was imposed to promote reusable 
shopping bags, and within three months, the 
use of disposal bags had fallen by more than 
90% and generated an income of EUR 3.5 
million136.  

    Plastic recycling varies across different 
European Member States, for example, ranges 
from ca 2% in Greece, to ca 29% in Germany, 
whilst energy recovery practices, vary from ca 
6% in the UK, to ca 75% in Denmark136. 
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By Material 
(continued) 

Plastics 
(continued) 

  MSW is the largest source of plastic waste in 
EU-1559, accounting for ca 60%. Recycling 
plastics from MSW face the following 
constraints: high dispersion of material; 
potentially heavy contamination; polymer 
colours and end makers; and, prohibitions on 
closed loop recycling136. 

    Recycling plastics from C&DW (second largest 
producer of plastics waste in EU-15) face the 
following constraints: low landfill costs and 
controls; fragmented nature of the industry; time 
required for on-site material separation; and, 
costs of collection and transport to recycling 
sites136. 

 Glass 5.4 million tonnes of glass packaging is estimated to be landfilled every year in EEA Member 
States23. 

7.5 million tonnes of glass packaging have been 
recycled, mainly in the glass industry in 199731. 

    Glass is one of the waste fractions where 
Member States have successfully implemented 
the Community strategy to increase recycling, 
from 43% in 1990 to 55% in 1996 
(EU15+Norway)59. 

    In 1997 the recycling rates of glass ranged from 
24% in the UK and 84% in Germany. The 
average recycling rates in 1997 for EU11 
amounted to 52%113. 

  The disposal rate of glass packaging glass waste decreased from 57% in 1990 to 41% (approx. 
6.15 million tonnes) in 2002. The quantity of waste disposed of has decreased by 600,00 tonnes 
or 9% over the period101. 

The recycling rate of packaging glass waste 
increased from 43% in 1990 to 59% (approx. 
8.85 million tonnes) in 2002101. 

By Material 
(continued) 

PVC 82% of PVC goes to landfill57,110. 15% of PVC goes to incineration110.  Due to 
restrictions on landfill, the amount of PVC going 
to incineration is expected to increase to 45% of 
arisings over the time period being reviewed57. 

3%110. 

 Rubber The automotive industry is the largest consumer of natural and synthetic rubber. It is estimated that 60% of the world rubber output is used to make 
tyres and a further 15% in non-tyre automotive products (see the tyre section of this table for information on the management of used tyres)102. 
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 Textiles     

 C&D aggregates 72% (some 130 million tonnes a year) of ’core’ C&DW  is landfilled or incinerated.  Disposal of this 
amount of waste at a density of 1.0 requires the equivalent of a brand new landfill 10m deep and 
roughly 13 square km in surface area every year119. 

An EC commissioned study on C&DW 
management practices, stated that, in the EU as 
a whole, arisings of ’core’ C&DW alone amount 
to around 180 million tonnes each year, of which 
only about 28% across the EU-15 as a whole is 
re-used or recycled119.  
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Table 5 Gross Impact of the Disposal and Recovery of EU Waste Streams 

Disposal or 
Recovery 

Environmental Impacts Economic Impacts Social Impacts 

 By Environmental Media/Receptor (air, water, 
soil, transmedia, human) 

By Sector (costs of generation / disposal) Community (e.g. effect on property prices, 
jobs etc.) 

Comparative 
studies 

The conclusions of a recent (2004, ref78) comparative review by the European Topic Centre on Waste and Material Flows (ETC/WMF) of the existing CBA studies 
covering alternative waste management options for paper and cardboard has concluded that: Of the ten CBA like studies under review, five were favourable to the 
recycling of paper from either households or commerce, and a further study was favourable to recycling only when external cost is low, two studies were favourable to 
the incineration of household paper waste, and one was favourable to landfill (but includes financial cost factors only).  Finally, one study concludes that when external 
costs is high, options other than recycling are favourable.  For further information see Table 11 or Ref78.    

 A recent (2004) ETC/WMF105 comparative review of the existing LCA studies covering alternative waste management options for paper and cardboard, found that: (i) 
recycling is more favourable than landfilling in almost all scenarios and all the environmental impact categories considered, except for toxicity and resource consumption. 
The environmental benefit of recycling is particularly apparent in the categories ‘energy use’, ‘energy related impacts’, ‘waste generation’ and ‘waste water’; (ii) recycling 
is ‘clearly’ more favourable than incineration in the environmental impact categories ‘energy use’, ‘energy related impacts’, ‘toxicity’ and ‘waste water’. The results 
however, are not clearly in favour of one option or the other in the categories ‘Non-renewable resource use’ and ‘Waste generation’105. 

 A few of the nine LCA studies covering alternative waste management options for paper and cardboard, arrive at the conclusion that incineration, under certain 
circumstances can be more favourable than recycling.  However, using the LCA review criteria, the ETC/WMF105 study identifies that ‘the scenarios represented in the 
mentioned studies where this occurs are few, require a special combination of assumptions and are in some cases characterised by the absence of documentation'105.   

 The Oko-Institute (2000110) conducted a literature review on behalf of EEB, assessing LCA studies on different disposal options for plastics used in packaging.  The 
study recommended that incineration should only be favoured over landfill where high energy recovery ratios could be achieved; recovery plants should fulfill BAT 
standards, or comply with a specific audit scheme; increasing targets for recycling of plastics should e set; and measures to reduce hazardous substances should be 
introduced110.  

 A report for Friend’s of the Earth, UK Waste and Waste Watch, used a cost-benefit approach to assess the economics of different waste management options for MSW. 
The study concluded that the hypothesis that recycling is the best option in respect of materials recovered from the household waste stream could not be proven 
conclusively, stating that: ‘There are a number of persuasive arguments that one can present for recycling.  There are fewer for other treatment options (other than they 
make the job of ‘dealing with waste’ disarmingly simple).  There are more for waste minimisation (any energy efficiency)’. The study also highlighted the limitations and 
caution that must be taken when using methods, e.g. CBA and LCA tools, which quantify private and external costs and benefits of different waste management options, 
not least as there is so much scientific uncertainty involved in any valuation model111. 

 Generally, the hierarchy of waste management supports material recycling and re-use as options which should be considered before energy recovery in dealing with 
wastes, however, the ACRR (2004) points out that there are cases where factors (such as geographical location, contamination, local markets and reprocessing 
capacity) can mean that energy recovery becomes the best practicable environmental option (BPEO)136.  
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General issues The handling and disposal of any waste stream from 
generation at source to disposal or recovery, involves a 
number of intermediary stages such as waste prevention 
at source, collection, transport, sorting, recycling and 
biological treatment. 

The full costs of waste disposal is not being met by the 
generators of waste, resulting in high levels of 
landfill63. 

Estimated no of jobs related to waste treatment (many 
of these within social enterprises and relating to 
recovery and recycling):  34,860-36,860 92 

 Environmental regulations and standards are often not 
complied with, leading to pollution of air, land and soil. 
For example, in Italy and Ireland unauthorised dumps 
have appeared in an attempt to avoid technical 
requirements6.  

There is a strong link between GDP and waste
generation. The need to decouple resource use and 
waste generation from economic growth has been 
recognised at the European level57. An EEA report58

(2001) suggests that this decoupling process has 
begun by highlighting that whilst the use of natural 
resources has remained relatively constant since 
1980, at ca 51-52 tonnes per capita, GDP has grown 
over the same period. This suggests a relative 
decoupling of resource use and waste generation from 
GDP.  The recent (2003) ETC/WMF 'Zero study' also 
found that there has been a relative decoupling of 
economic growth from resource consumption, implying 
that to some degree market conditions favour efficient 
production already. 

Whilst visual intrusion might be expected to be a 
significant negative issue for most waste management 
facilities, a UK government (DEFRA, 2004) literature 
review135, to assess whether there is evidence for 
environmental effects due to waste management 
operations, did not find evidence to support this. 

 Disposal capacity is insufficient in many countries, e.g. 
UK and Germany6. 

Large price difference in treatment between countries 
could compromise the aim of the proximity principle 
(i.e. to treat waste close to source)59. 

Even though incineration and landfill cost less than 
recovery, populations strongly oppose these 
approaches due as they are perceived as a local and 
environmental nuisance6. 

 Inadequate environmental monitoring and penalty 
systems can lead to non-compliance6. 

The EEA (1999) reported that the average treatment 
prices for landfilling non hazardous waste was more 
cost effective than incineration in the majority of EEA 
member countries59. For example, in the UK, landfill, 
excluding tax costs 45-65 £/t, whereas incineration, 
costs 45-100 £/t62.  There are concerns that the market 
mechanism will continue to direct waste towards 
landfill unless conditions are changed57, 59.   

A UK government (DEFRA, 2004) study135, to assess 
whether there is evidence for environmental effects 
due to waste management operations, found that 
odours and effects on air quality were identified in the 
literature reviewed, as issues which may be significant 
for a range of waste management processes, unless 
they are properly controlled. Landfill and incineration 
were the processes which the literature identified with 
the most significant impacts135. 
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General issues Odour, noise, heightened perception of risks, potentially 
leading to mental health challenges including depression 
and learned helplessness18. 

Price differences in the treatment of waste between 
different European countries can occur due to different 
national rules and regulations on environmental 
protection.  For example, landfilling prices will increase 
if there are national demands relating to the installation 
of liners, treatment of leachate and analysis of 
ground/surface water.  In the case of incineration, 
prices vary according to the age of the plant, different 
interest rates, the income from the sale of energy or 
the cost of cooling towers etc. The causes of different 
treatment prices have to be counteracted either by 
regulatory measures to harmonise environmental 
standards or economic instruments, or other waste 
management measures59.    

Setting up new landfill or incinerator facilities is a 
challenge for public authorities, as they will inevitably 
face some degree of the NIMBY phenomena136. 

 The Environmental Risk Assessment is the process of identifying, evaluating, selecting and implementing 
actions to reduce risk to human health and ecosystems56. 

A study commissioned by the DG Environment (2000) 
on environmental employment in France between 
1996 and 1998, revealed that the environmental field 
provided employment for ca 305 300 jobs in 1998 
(compared to 301,000 in 1997 and 294,300 in 1996), 
employing 1.32% of the active population in work in 
France. Waste management (23% of jobs) was the 
main areas of job creation in 1998 (+1800 jobs)148.   

 The Environmental Impact Assessment is carried out to assess the impacts if, the execution of construction works or other installations and other interventions in the 
natural surroundings and landscape including those involving the extraction of mineral resources56. 

 The life cycle assessment process is used to evaluate the environmental burdens associated with a product, 
process or activity by identifying and quantifying energy and materials used, wastes and emissions released to 
the environment.  Also to assess the impact of those energy and material uses and releases to the environment 
and to identify and evaluate opportunities that lead to environmental improvements56. 

A report by CECOP (2000) supported by the European 
Commission, highlights that accurate and comparable 
data on national employment figures in recycling is 
difficult to find, however the following national based 
estimates have been made: In Germany estimates 
indicate that 250,000 people are employed in recycling 
activity; In Belgium, 14,062 people are estimated to 
work in the waste and recycling sector in 1997; in 
France the reprocessing industry employs 26,000 
people, and it is estimated that 40,000 workers are 
employed in the recycling sector (80% in collecting 
and 15% in re-processing)143.  

 It is usually the case that waste with higher environmental impact per tonne is found in smaller quantities, and is therefore more difficult to separate and collect57. 
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General issues Transportation of waste has a number of associated environmental impacts, such as emissions to air of dust, SO2 and NOx; the risk of contamination of water, soil and 
ecosystems from accidental spills; and the risk to human health from accidental spills of hazardous substances57. 

 A study for the European Commission (2001) on the impacts of different waste management options on climate change, demonstrates that overall, emissions of 
greenhouse gas associated with transportation of waste, residues and recovered materials are small in comparison with the much larger greenhouse gas fluxes in the 
system, such as those related to avoided energy / materials, landfill gas emissions and carbon sequestration. Variations in emissions due to alternative assumptions 
about transport routes and modalities will therefore have a negligible impact on the overall greenhouse gas fluxes of the waste management options42. 

Landfill The environmental pressures from establishing and 
operating a landfill depend on many factors, e.g. the type 
of waste, and location, design, operation and age of the 
landfill41.  There is a huge variation in the characteristics 
of managed landfills across the EU, and also within 
member states42.  For a more detailed review of the 
impacts of landfill see ref 41 and 43. 

The total net economic costs of collecting and 
transporting waste from the point of generation to the 
landfill site are the sum of all the private and wider, 
environmental costs50. The net private financial) costs 
of operating a landfill are the operating costs less the 
value of energy recovered50.  The price of 
displacement energy is the same as that of energy 
generated from recovered methane at the landfill 
site50. 

Loss of land (including the loss of natural areas)59. 

Landfilled land can be covered with soil and after 
some decades (usually 50 years) when the monitoring 
of emissions shows the waste has stabilised, the land 
can be reused for other purposes, such as recreation, 
landscape etc41. 

 Landfill gas emissions - landfills containing organic 
waste and having reached a steady state emit gas 
containing mostly the greenhouse gases, CH4 and CO2
6,18,43 - produced from landfills as organic material 
degrades, thus these sites act as a carbon 'sink', but 
also a carbon 'source', e.g. it has been estimated that in 
1999 landfills were the source of ca 30% of 
anthropogenic methane emissions in the EU107. As a 
greenhouse gas this has potential impacts on climate 
change. The infrared reflected properties of CH4 are ca 
20-25 times larger than CO2 on a carbon weight basis, 
and thus its contribution to global warming is 
proportionally higher106.  However, CH4 gas can be flared 
and the combustion converts the CH4 into CO2, a less 
potent greenhouse gas, thus reducing the greenhouse 
effect.  CH4 emissions from landfills are falling in most 
countries since sites have gas recovery systems. 
However, flaring generate other local air pollutants6,41. 
Trace gases are also present and over 100 types of 
VOCs have been identifies, e.g. benzene and vinyl 
chloride43. 

According to the UK's Draft Waste Strategy (1999), 
landfill, excluding tax costs 45-65 £/t62. 

Finding suitable locations is a problem, not least 
because of perceived local health concerns and 
NIMBY attitudes, i.e. local populations refusing to 
allow polluting facilities to be located nearby6. Social 
Marginal Costs (SMC) include: labour and land 
costs13.   Housing values are estimated to rise by 
6.2% for each mile (up to 2 miles) away from a 
landfill14. Ten studies reviewed by CSERGE (1993) 
found that houses within half a mile of a landfill are 
between 21-30% lower, and they increase 5-7% for 
each mile further away (up to four miles)15. 

  Controlling the pollution from landfills leads to 
increasing public expenditure for monitoring and clean-
up operations59. 

The alleged health effect suffered by people living 
within the vicinity of landfills is a cause for 
considerable concern.  However, most studies relate 
to hazardous waste dumps or contaminated land, and 
where studies have been carried out, ‘no casual links 
have been established and no exposure pathways 
idantified’117.  
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Landfill 
(continued) 

Explosion risks -landfill gas can be inflammable when 
methane mixes with air percentages exceeding 5-10% 
and there is a spark that triggers the explosion. The risk 
of explosion can be reduced by limiting the deposition of 
organic waste and installing a gas collection system41. 

An external cost estimate for landfill £ per tonne of 
waste according to prices in 1999 is -363. 

Typically landfill is associated with use of land, which 
is considered to be a negative externality, which can 
affect the possibilities of the future use of the site. 
Landfill settlement can affect the integrity of buildings 
erected on the landfill43. 

 Toxics leachates - untreated leachates containing heavy 
metals, salts, and organic substances can escape to 
ground or surface water, e.g. through fractures in the 
bottom liner41, which can contaminate groundwater 
aquifers to unauthorised levels6,18. This is a particular 
problem in areas where landfills have been built on 
vulnerable hydro-geological formations, e.g. Solvenia19. 
Impacts of these pollutants include: eutrophication, 
ecotoxicity, health effects and disamenity to humans, 
degradation of land and waterways41,43.  The 
composition of leachate from landfills varies with the 
lifetime phases of the landfill. It is important to note that 
that the long-term behaviour of generation and 
composition is unknown, as data is only available for 30 
years, however leachate generation may continue for 
several hundred years, and the long-term potential for 
remobilisation, e.g. heavy metals from a landfill is 
unknown43. 

Waste taxes have been introduced in a number of 
countries (Austria, Belgium, France, Denmark, the 
Netherlands and the UK) to reduce landfilling and 
support state-of-the-art treatment recovery and 
recycling. In Denmark taxation varies according to the 
kind of treatment, whereas in the UK, France and 
Austria the taxation rate depends on the kind of waste. 
The current rate per tonne in Denmark is between 
EUR 28 and 4559.  According to a study on treatment 
patterns, between 1987 and 1996 there was a 32% 
reduction in the waste that was landfilled in Denmark, 
which has been largely attributed to the effect of the 
waste tax120.  

NIMBY attitudes towards waste disposal plants and 
sites in many countries has limited the disposal 
capacity and in turn has lead to an increase in waste 
disposal prices and exports to neighbouring countries.6 

Landfill 
(continued) 

Studies show that the leachate may be a risk to groundwater even after several centuries59.  For example, one 
study has estimated that based on a landfill with an average height of 12m, and a medium rainwater wash 
through of 200mm/annum, the time needed before leachate from landfill can be released without risk to ground 
water resources, is as follows for each type of landfill: hazardous waste = 600 years; MSW = 300 years; Non-
hazardous low organic = 150 years; Inorganic = 100 years. As the time needed to wash out the pollutants 
depends on the amount of rainfall washing through the waste (leachate production), a second scenario is 
presented for high rainfall of 400mm/annum. In higher rainfall scenario the safe release time is halved, e.g. for 
hazardous waste = 300 years126.  

Two studies (the Nant-Y-Gwyddon study by Fielder et 
al, 1997, and the Eurohazcon Study by Dolk et al, 
1998) found a significant association between 
congenital malformations and residence near to a 
landfill site.  A workshop was help at the Institute of 
Health and the Department of Environment, Transport 
and the Regions, to discuss the potential health effects 
of landfill sites, focusing on reproductive toxicity and 
congenital malformations. The following are some of 
the knowledge gaps identified by the workshop 
participants about health effects: the known causes for 
the congenital malformations of concern, in particular 
those relating to the environment; identifications of 
specific potential pollutants from landfill sites which 
may be of most concern in relation to congenital 
malformations and other adverse health effects; of the 
other potential health endpoints in relation to potential 
exposure from landfills sites, none were of higher 
priority than reproductive endpoints, although 
carcinogenicity should also be kept under review.   
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Landfill 
(continued) 

Where landfill gas is collected and flared or used to recover energy, combustible and most trace organic 
components in landfill gas are destroyed.  However, low levels of pollutants not previously present in landfill gas 
are formed during the combustion process, e.g. dioxins, which can cause a wide range of health effects43. 

Potential gaps in knowledge about exposure were also 
identified, e.g.: whether there was a variation between 
landfill sites in the likely pollutants present; clarification 
on the routes of exposure for residents near landfill 
sites; the typical personal exposure and doses 
experienced by those who work and live near landfill 
sites; the relative importance of landfill sites as 
sources compared with other potential sources; and, 
the use of distance from a site as a maker of true 
exposure, and the role of exposure modelling128.  

 Aesthetic - e.g. degradation of the landscape6.  The quantification of the disamenity effects of different 
waste management options are difficult to find, 
however, in a report (2000) for Friend’s of the Earth, 
UK Waste and Waste Watch, a table summarises 
examples from other studies (See table 53 in the 
tables pdf of Ref111), one of which is a affidavit for a 
Judicial Review of a recent Leicestershire MSW landfill 
site planning decision, where Susan Reiblein provided 
evidence that her property value fell from £150,000 to 
between £20,000 and £40,000 as a result of 
interference from a landfill 340 m away. Even the 
operating company (Hepworth) accepted a £40,000 
reduction because of 'bad neighbour' development111. 

 Noise pollution - e.g. increased volume of local traffic, particularly heavy goods vehicles to transport waste6, 18, 41. 

 Disamenity impacts - result from the operation of the landfill include noise, dust, litter, odour, and the presence of vermin43.     

 Dust41.   
 Odours41.   
 Vermin attraction41.   
 Risk of accidents41.   
 Land released for use after landfill use41.   

 Significant environmental problems have been inherited 
from poor landfill management in the past, e.g. 
unsupervised landfills in many countries has lead to 
long-term contamination of soil and groundwater 
resources6. 

  

 A recent EU study has given an overview of the 
environmental externalities that need to be taken into 
account when evaluating different waste management 
policies and how they can be integrated into cost-benefit 
analysis. The study quantified the externalities arising 
from incineration and landfill of MSW, based on the 
following components: greenhouse gases, conventional 
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air pollutants, leachate, and disamenity effects43.   

 A recent EU study has given an overview of the 
environmental externalities of landfill and incineration. 
Two example scenarios have been defined for the 
landfill of waste: L1 – the landfill is a modern 
contaminant landfill that meets the demands of the most 
recent directive (EC/31/1999). It has a leachate 
collection and treatment system, and the gas is used to 
generate electricity and heat (CHP), this scenario gives 
the lowest externality costs (total = 15 Euro/tonne of 
waste, net = 11 Euro/tonne of waste); L2 – the landfill is 
an old site without a liner and landfill gas is not collected. 
This approach gives the highest externality costs (total 
and net = 20 Euro/tonne of waste).  The calculations 
show that the largest externality costs are the disamenity 
costs, the second largest are those of global warming 
emissions, particularly methane.  Leachate are zero, or 
very small43.      

  

 A study in the UK on the implementation of a landfill tax 
in the UK, suggests that the external cost of landfill 
varies from £1 to £9 per tonne, depending upon the type 
of landfill, whether it was urban or rural, and whether 
there was energy recovery. Adding the disamenity and 
non disamenity externalities gives a total monetised cost 
for landfill of about £5 per tonne, approximately 
equivalent to £7 per tonne for active (i.e. waste 
containing putrescible material) and £2 per tonne for 
inactive waste17. 

  

 Many sites prefer to close than meet new standards6.   

 Improvements in the treatment of leachate, new cover 
and drainage materials and improved biogas utilisation51.

  

 Emission of greenhouse gases e.g. CH4
41   

 Net energy recovered from the landfill disposal displaces 
environmental impacts associated with the production of 
energy from conventional sources. Displaced impacts 
include impacts related to atmospheric emissions, fossil 
fuels saved and residual waste voided from the 
conventional energy generation process43. 
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 Risk of accidents – typically accidents or a sudden 
occurrence result in the same outputs as normal, but 
affects the magnitude of the outputs.  Typically, 
accidents increase in emissions, and reduce or prevent 
energy recovery.  The main risks relate to biological 
decomposition processes occurring within the landfill. 
The risks include surface and underground fires, 
exposure hazard, and accidental emissions of leachate 
at contaminated landfill sites43. 

  

 Minimising impact - a landfill gas collection and 
utilisation system reduces the impact on global warming, 
and via energy recovery also displaces pollution from 
conventional energy sources43. 

  

 For a more detailed review of the impacts of landfill see 
ref 41 and 43. 

  

Incineration  Incineration with energy recovery currently treats 
around 15% of the waste produced (ex. agricultural 
waste) throughout Europe, in around 300 plants, and 
recovers around 50 TWh of energy per year (i.e. 0.5% 
of the primary energy demand of EU15). The current 
revenues of the profession are estimated at around € 
2400 million/year, based on an average of € 
75/tonne52. 

 

 It has been estimated that the ECJ decisions to classify 
incineration as a disposal operation could lead to the 
degradation of the environmental.  For example, 
incineration with energy recovery is usually considered 
as a means of diverting biodegradable municipal waste 
from landfills and help the EU to comply with European 
directive 1999/31/EC.  However, there are concerns that 
if incineration is defined in the same category as 
landfilling, some local authorities may be tempted to 
choose the cheapest option (landfilling), which will in turn 
degrade the environment53. 

 The EJC decision may cause electricity and heat buyers 
to renegotiate purchase prices from energy recover. 
Given that the investment time is already long (10-15 
years), the incineration industry might be lead into not 
installing energy recovery devices in the future, resulting 
in increased fossil fuel consumption and negative 
environmental impacts53. 

It has been estimated that the ECJ decisions to classify incineration as a disposal operation even if energy is 
produced or sold by municipal solid was incinerators), could cost the European incineration industry ca 260 
million Euros/year (between 2004 and 2008). This figure has been derived from the following potential impacts 
of the ECJ decision not to classify incineration with energy recovery as 'recovery' (based on an average cost of 
incineration of 75 Euros/tonne): (i) Packaging waste - it has been estimated that 5% of packaging waste could 
have been incinerated counting towards the thermal recovery target (i.e. 2 million tonnes/year), which results 
in a potential economic loss for the incineration industry of 150 million Euros/year; (ii) End-of-life vehicles - a 
large part of the 25% of end-of-life vehicles could have been treated through incineration with energy recovery, 
causing potential loses of 450,000 tonnes/year, costing the incineration industry 34million Euros/year; (iii) 
WEEE - it has been estimated that 5% of WEEE materials (mostly plastics) will have to be thermally recovered 
(300,000 tonnes/year), which results in a potential economic loss for the incineration industry of 22.5 million 
Euros/year; Transboundary shipment waste – it has been suggested that the ECJ decision could lead to a loss 
of 0.76 million tonnes of shipment waste a year in Europe to incineration, as the transboundary movements of 
MSW will be limited to recovery operations (reuse, recycling only), potentially costing the incineration industry 
57 million Euros/year53.   
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 Emissions to air via smoke stack -  Incinerators may 
exceed air pollution limits, e.g. France6. Air pollutants, 
include CO, CO2, NOx, SO2, VOCs, dioxins, fine 
particulates, HCl, HF, and heavy metals.  The impacts of 
these pollutants include: climate change (CO, CO2); 
ozone depletion (CFCs); acidification (NOx, SO2, HCl); 
eutrophication (NOx); the contamination of surface 
waters and soil; ecotoxicity through the food chain (e.g. 
heavy metals, VOCs, dioxins); lower agricultural yield, 
forest die-back and damage to buildings can occur from 
emissions of acid gases and NOx; adverse human 
health effects (e.g. particulates, dioxins, heavy metals, 
NOx, VOCs, CO and SO2)18, 39, 41, 43.   

Incinerators have higher private costs of operation, but 
lower external costs than landfills13.  Incineration of 
MSW reduces its weight by about 30%, thus 
substantially reducing the volume of waste to landfill. 
The remaining slag is much more stable than 
untreated waste and can be reused in road 
construction projects.  However, the combustion 
process releases acid gases, polycyclic aromatic 
hydrocarbons, dioxins and furans, dust, and heavy 
metals into the air.  Additionally, the advanced 
cleaning systems create flue-gas residues that are 
highly contaminated and are usually classified as 
hazardous waste13. 

Finding suitable locations is a problem, not least 
because of perceived local health concerns and 
NIMBY attitudes, i.e. local populations refusing to 
allow polluting facilities to be located nearby6. 

Incineration Residual solid waste39 - For every tonne of waste 
incinerated ca. 300kg of bottom ash is produced, an 
estimated 6-9 million tonnes per year in EEA countries is 
produced59.The disposal of non-stabilised residues, 
including bottom ash and more toxic residues from flue 
gas treatment can cause human health and 
environmental related concern, as they contain heavy 
metals and volatile organics, and thus needs to be 
properly treated18. This residual solid waste is typically 
disposed of at a landfill, however a number of countries 
recycle it for road construction, embankments and noise 
barriers, e.g. Denmark and the Netherlands recycle 
between 85 and 90% of incineration slag59. Emissions to 
air of contaminated dust can arise when handling and 
landfilling these residues. Air emissions can also result 
from the transportation of these residues43. 

The volume of waste is reduced to ca 10% of the 
original, and the weight to ca 20-30% of the original, 
which reduces the further handling and disposal 
costs41.  

Reduction in value of property18. 

 Emissions of wastewater to surface water39 -
Wastewater generated from wet or semi-dry flu-gas 
cleaning processes must be disposed of safely18. 
Disamenity impacts - result from the operation of an 
incinerator plant including noise, dust, odours, and visual 
pollution (particularly smokestack)43.           Risk of 
accidents – typically accidents or a sudden occurrence, 
cause short-term increases in emissions to air, and 
temporarily reduce or prevent energy recovery43. 

The total net economic costs of incineration can be 
derived in much the same way as for landfill.  The 
combination of the full costs, including externalities, of 
collection and transport with those of operation of the 
incinerator.  With allowances made for any revenue 
earned from energy generation but we assume that 
the price of energy from waste heat and that of the 
displaced energy source are similar50.  Incineration 
produces a residual fraction of ash, often around 30% 
of each tonne of waste incinerated.  This residual 
faction has to be landfilled and the associated  private 
and, in principle, environmental costs and benefits 
need to be added into the analysis50. 

The implementation of cleaner incineration 
technologies may be hindered by public concern, not 
least because of fears and distrust that have resulted 
from top-down 'closed' decision-making processes of 
the past18. 
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 Increased risk of accidents due to waste transport and 
plant operations18, 39. 

Potential economic impact for the incineration industry: 
150 million €/yr starting in 2004 (assuming an average 
cost of incineration of 75 €/ton)52. 

Disamenity - noise, dust, odour and visual pollution39. 

Incineration 
(continued) 

A recent EU study has given an overview of the 
environmental externalities of landfill and incineration. 
Three example scenarios have been defined for the 
incineration of waste: L1 – the incinerator fulfils the 
proposed directive on incineration of waste (2000/C 
25/02) and generates a high percentage of energy as 
heat and electricity (CHP) (assumed to be 83%), gives 
the lowest externality costs (total = 28 Euro/tonne of 
waste, net = -43 Euro/tonne of waste); L2 – the 
incinerator fulfils the existing directive on incineration for 
waste (89/369/EEC) and generates electricity only
(assumed to be 25%) gives the medium externality costs 
(total = 58 Euro/tonne of waste, net = 37 Euro/tonne of 
waste); L3 – the incinerator does not fulfill the exiting 
directive (no energy recovery), gives the highest 
externality costs (total and net = 77 Euro/tonne of 
waste).  The calculations show that the largest 
externality costs are the costs of air pollution. The 
second are the disamenity costs, and the leachate are 
zero, or 

The flue treatment process employed influences the 
quality of the atmospheric emissions, wastewater 
emissions and toxicity of residual solid waste.  The 
total mass of a given pollutant is constant, i.e. 
pollutants removed from the flue gases, necessarily 
end up either in the wastewater and/or in the residual 
solid waste.  When valuing the damage of emissions, 
caution must be taken, as the emissions of the 
incinerator are shifted from an economically valued 
domain (i.e. the valuation of air pollutants is advanced) 
to one, which is unvalued (i.e. the valuation of 
externalities to wastewater or solid residual waste)43.  

 

 Household and comparable waste with calorific value of 
6 to 15 MJ per kilo51.  Reprocessing of slags, fly ashes 
and residues of gas cleaning to produce materials with 
more potential for recycling51. 

Reduced volumes to be landfilled and potential to 
recover energy51. 

 

 Emission of SO2, NOx, HC1, HF, NMVOC, CO, CO2, 
N2O, dioxins, dibenzofurans, heavy metals (Zn, Pb, Cu, 
As).  Deposition of hazardous substances on surface 
water.  Landfilling of slags, fly ask and scrap.  Visual 
intrusion, restriction on other land uses.  Contamination 
and accumulation of toxic substances in the food chain. 
Exposure to hazardous substances57. 

Potential economic impact for the incineration industry: 
22,5 million euros/yr starting in 2006 (considering an 
average cost of treatment of 75 euros/ton)54. 

 

 Net energy recovered from the incineration of waste 
displaces environmental impacts associated with the 
production of energy from conventional sources. 
Displaced impacts include impacts related to 
atmospheric emissions, fossil fuels saved and residual 
waste voided from the conventional energy generation 
process43. 

An external cost estimate for incineration (displacing 
electricity from coal fire stations) £ per tonne of waste 
according to prices in 1999 is -363.  An external cost 
estimate for incineration (displacing average mix 
electricity generation) £ per tonne of waste according 
to prices in 1999 is -1063. 

 

  According to the UK's Draft Waste Strategy (1999), 
incineration, costs 45-100 £/t62. 
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Incineration 
(continued) 

 A study by Juniper Consultancy for ASSURRE (European Incineration Profile 2000), reported that costs of 
incineration in Europe rose significantly in the 1990s, from a normalised level of 100 in 1993 to 114 in 1995, 
132 in 1997 and 141 in 1999. According to the study reported costs, or gate fees ranged from € 25 (Spain) to € 
160 (Germany) per tonne, with an average cost of € 75 per tonne136. 

  A report145 by the ETC/W (2002) considers 
biodegradable municipal waste management options 
in Europe, states the typically costs of setting up and 
operating a Grate Incinerator.  For a facility with a 
capacity of 50,000 tonnes/annum, typical capital costs 
(excluding tax, planning and design fee and land 
based on Danish conditions. In central Europe the cost 
of plants is approximately a factor 1.5–2 higher, 
especially in Germany) is between € 25 million and 
operating costs (excluding the costs of transport, 
residue disposal, staff costs, income from sales of 
residue/by products and incomes from net sales of 
energy. Operation costs includes yearly maintenance 
cost estimated to 3 % of the initial capital costs) are € 
950 000 p.a.  The capital and operational costs for 
different plant capacities are as follows: 100,000t/a = 
capital costs € 45 million, operation costs, € 1,750,000 
pa; 200,000t/a = capital costs € 90 million, operation 
costs, € 4,000,000 pa; 500,000t/a = capital costs € 160 
million, operation costs, € 6,800,000 pa145. 

A plant with extensive flue gas cleaning and combined 
heat and power production, in order to operate 
continuously, will require between 20 and 40 people, 
depending on plant size, but also on the number of 
administrative staff situated at the incineration plant 
and degree of outsourcing of maintenance work145. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The following is a list of the recyclable products from 
incineration and gasification, which are being recycled 
successfully at various locations145: 

• washed and granulated slag/clinker-can be 
recycled in road construction projects as a 
subbase material and also in the cement 
industry as a filler material. The inert 
slag/clinker will meet competition from the 
existing gravel pit, which normally can produce 
sufficient amounts at low cost i.e. about EUR 
0.5 per tonne. Recycling of construction waste 
will also generate considerable amounts of 
gravel; 
• grit, glass and ceramics-can be recycled for 
back filling (dams, quarries). The value of the 
mixture is estimated to about EUR 2 per 
tonne. The value of mixed coloured glass is 
roughly EUR 1 per tonne; 
• ferrous metal-can be recycled to an iron 
smelt with a value of about EUR 10 per tonne;
• non-ferrous metal-especially copper and 
aluminium, can be recycled for smelting, but 
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Incineration 
(continued) 

the value is very dependent on the amount of 
impurities as e.g. chrome. Recovered metals 
can be sold to the local scrap market, at 
market price, if the materials are considered to 
be of sufficiently high quality. It is preferable to 
source separate metal instead of separating 
copper, aluminium and glass/ceramics from 
the slag; 
• chemical bulk-in some cases CaSO4 for 
gypsum board production can be produced or 
HCl for acid production145. 

Recovery The study calculates the kg weight of CO2-equivalent 
and Greenhouse Gas emissions per tonne of MSW for 
different disposal scenarios e.g. scenarios e.g. 
incineration with and without energy recover, for AC1219.

This directive clearly promotes the use of incineration 
for energy recovery considering that the electricity 
produced will be classified as electricity produced from 
renewable sources (putrescible fraction).  This is not in 
contradiction with the ECJ decisions but underlines 
that the European strategy regarding incineration is 
not consistent55. 

 

Recycle A US based academic study on the impact of municipal waste management policies such as unit pricing and recycling on the demand for residential MSW disposal, 
found that in the presence of recycling opportunities, the estimated demand elasticity is higher than found in previous studies.  These results suggest that ‘bag or tag unit 
pricing programs, combined with curb-side recycling, will improve social welfare and reduce municipal expenditures on waste disposal services’118. 

 Positive impacts for the environment include: decreasing 
the volume of waste destined for final disposal, and 
serves as a substitute for raw materials and energy18. 

Recycling does not displace energy production in any 
direct sense, but does displace the use of virgin or 
primary materials.  Therefore, there are likely to be 
energy savings since the use of virgin or primary 
materials may be more energy intensive than the use 
of recycled materials50. 

Recycling can take different forms. It can be 
introduced as part of a former waste industry, with 
similar systems of collection and mechanised sorting, 
supplemented by hand sorting. In the worst cases the 
jobs created in this model, can be monotonous and 
hazardous.  On the other hand, recycling and 
composting can be organised and structured through 
networks of decentralised activity, e.g. with kerbside 
collection and sorting, local sorting stations and 
compost facilities, and local/regional reprocessing. 
This model has been described as ‘creating a new 
type of green collar work’, which requires multitasking 
and upskilling, whereby green collectors require skills 
in householder relations, logistics, material knowledge, 
and an understanding of management information 
systems, in contrast to unskilled dustmen103. 
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Recycle 
(continued) 

Emissions of dust.  Waste water discharges.  Landfilling 
of final residues.  Visual intrusion.  Noise57. 

The cost of collection and transport for landfill and 
incineration will be similar, collection costs may be 
very different for recycling since they will depend on 
the way that recycling is carried out50. 

Distributed recycling has opened the sector up to 
community business, e.g. UK and US evidence 
suggests that community collection achieves higher 
participation than local authority or private waste 
collections, indicating that householders are more 
willing to undertake home sorting for community 
enterprises. Successful community schemes include 
the sectors of nappy laundering, paper manufacture, 
electronic and white goods disassembly, charcoal 
production and community composting103. 

 Research has shown that recycling can have negative 
environmental impacts, e.g. plants reprocessing scrap 
cars produce large amounts of shredder waste 
contaminated with oil and heavy metals and smelting of 
the metals gives rise to emissions of heavy metals 
dioxins etc. from secondary steel works and aluminium 
smelters59.  Most recycled products are of lower quality 
than virgin material; even high quality recycled materials 
represent a net loss of resources because energy used 
for initial production is lost and some material is always 
lost during collection and treatment; and there are higher 
transport distances for waste for recycling than 
disposal112. 

According to the UK's Draft Waste Strategy (1999), 
kerbside collection recycling costs 55-145£/t62. 

Recycling has been described as a ‘significant 
instrument for economic regeneration’, not least as it 
provides local jobs (e.g. collecting and sorting can 
generate 122 permanent jobs in a town of 200,000) 103. 

  An external cost estimate for recycling £ per tonne of 
waste according to prices in 1999 is +16163.  Ferrous 
metals +297, non ferrous metals +929, glass +196, 
paper +69, plastic film -17, rigid plastic +48 and 
textiles +6663. 

A French study indicates that transport distances are 
much higher for waste for recycling than for 
disposal121. Effective planning tools are needed to 
control this impact, however it is acknowledged that 
higher transport distances for recycled materials may 
be compensated by the reduced need for long-range 
transport of raw materials59. 

  Recycling remains highly dependent on the market 
value of the recycled product42. 

The ACRR (2004) points out that recycling ‘can be an 
opportunity to create local jobs in collection, sorting, 
communications, administration and reprocessing’, 
and consequently, positive economic gains emerge as 
a result of increased employment136. 
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Recycle 
(continued) 

  A recent (2004) UK based review150 of the 
environmental and health effects of the management 
of MSW, states that to date no studies of health effects 
in people living near materials recycling facilities 
(MRFs) have been found. However, some studies 
have been reviewed on the health of workers at MRFs. 
These studies do not give us any reason to think that 
there are likely to be health effects on people living 
near to MRFs, but this cannot be completely ruled out.  

  Trade in recyclable waste between Member States is 
increasing rapidly. Information on controlled waste 
reported to the Basel Convention secretariat show that 
trade in such wastes between industrialised countries 
has increased from circa 2 million tones in 1995 to 
circa 4.5 million tones in 1999. The EU-15 is involved 
in some 75% of this trade of which two thirds are trade 
between EU Member States. Intra EU-15 trade has 
been increasing faster than global trade. Trade of 
controlled wastes between Member States for disposal
is stable and represents circa 500,000 per annum. In 
contrast, trade of controlled waste for recovery has 
grown from circa 1,500,000 in 1995 to 3,500,000 
tonnes in 1999. It is dominated by trade of metal 
containing wastes and solvent containing wastes166. 

 

Composting Positive impacts for the environment include: preventing 
landfill gas, e.g. methane formation, the use of 
biodegradables in material properties, and improved soil 
fertility18. 

According to the UK's Draft Waste Strategy (1999), 
composting from kerbside collection costs 70-120 £/t62.

A recent (2004) UK based review150 of the 
environmental and health effects of the management 
of MSW, found limited information on the effects of 
composting facilities on the health of local residents. 
However, the information found, suggests that there 
might be a link between commercial scale composting 
facilities and the occurrence of respiratory and irritative 
symptoms in people living very close to the facilities150. 

 If waste is not adequately separated before composting 
(e.g. Malta), there may be the presence of toxic contents 
in the end-product I.e. the compost.  If used as compost 
these contaminates can migrate and accumulate through 
the food chain and pose serious threats to human 
health18. 

The principal advantages are that a useful and 
potentially valuable product is being manufactured 
from waste and that the negative consequences 
associated with land filling such as the production of 
landfill gas and leachate with high BOD are avoided145.

There is little point in investing public or private money 
in the construction of composting facilities if, at the end 
of the day, the compost produced cannot be put to 
beneficial use due to inadequate quality. A key 
strategic issue, therefore, is ensuring that as ‘clean’ as 
possible a waste stream is collected for composting. 
This means investing resources in separate collection 
and public education145. 
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 Composting has the potential to cause water 
contamination, and create unpleasant smells18. 

A key issue to ensure the success of BMW 
composting is effective is to investigate whether there 
are adequate and reliable markets are available for 
compost produced from BMW145. 

Composting has the potential to diminish the value of 
surrounding property18. 

 Material recovery, manageable emissions (especially 
with tunnel composting), removal of biodegradation 
processes from landfills, more efficient use of  energy51. 

At scales of 20,000 tpa composting using in-vessel 
technologies typically costs between 40-60 pre tonne. 
(EU15 average).  Estimated revenues are ca 0-10 per 
tonne, thus net costs range from 30-60 per tonne5. 

The potential health effects of emissions to air from 
composting cannot be assessed because there are no 
emissions data. Of the substances assessed, 
composting facilities are most likely to emit significant 
quantities of particulates. This represents a key area of 
uncertainty, and future research should be focused in 
this area150. 

 Emission of CH4, CO2, odours.  Soil occupancy, restriction on other land uses.  Contamination and accumulation of toxic substances in the food chain57. 

Composting 
(continued) 

Advantages of composting 145 Advantages of composting 145 Advantages of composting 145 

 • approximately 40–50 % of mass (weight) is recovered 
for plant growth 

• Possible, simple, durable and cheap technology 
(except some in-vessel facilities) 

• possible good opportunities of process control 
(except at most facilities without forced aeration); 

 • maximum recovery of the nutrients required for low-
input farming systems (i.e., P, K, Mg and micronutrients). 
Liming effect of compost 

Composting is highly suitable as an option for diverting 
BMW away from landfill. The 

• good working environment can be achieved (e.g. 
pressurised operating cabins with filters). 

 • production of humic substances, beneficial micro-
organisms, and slow-release nitrogen required for 
landscape gardening and horticulture 

  

 • eliminates weeds and pathogens in the waste material   

 Disadvantages of composting 145 Disadvantages of composting 145 Disadvantages of composting 145 

 • periodical emission of odorous compounds, especially 
when treating BMW; 

• Requires source separation of BMW, including 
continuous information to waste generators; 

• potential vector-problems (seagulls, rats, flies) when 
treating BMW; 

 • loss of 20–40 % of nitrogen as ammonia, loss of 40–60 
% of carbon as carbon dioxide; 

• a market for the compost products must be 
developed and maintained; 

• skilled staff needed when treating BMW. 

Anaerobic 
digestion 

Advantages of anaerobic digestion145 Advantages of anaerobic digestion145 Advantages of anaerobic digestion145 

 • Almost 100 % recovery of nutrients from the organic 
matter (nitrogen, phosphorus and potassium) if the 
digested material is ploughed down immediately after 
spreading on the fields 

• production of a hygienic fertiliser product, without risk 
of spreading plant and animal diseases. The nitrogen 
is more accessible for the plants after digestion 

• reduction of odour, when spreading on the fields 
compared with spreading of non-digested material 

 • CO2 neutral energy production in the form of electricity 
and heat 

• substitution of commercial fertiliser. A recent (2004) UK based review150 of the 
environmental and health effects of the management 
of MSW, found no published information on the health 
effects of anaerobic digestion, pyrolysis/gasification or 
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transport of MSW. 

 Disadvantages of anaerobic digestion145 Disadvantages of anaerobic digestion145  
 • methane emissions from the plant and non-combusted 
methane in the flue gasses (1–4 %) will contribute 
negatively to the global warming index. 

• a market for the liquid fertiliser must be developed 
before establishment of the treatment method, unless 
the liquid has a very low nutrient content and thereby 
can be discharged to the public sewer 

 

  • the fibres require additional composting if intended 
for use in horticulture or gardening 

 

  • requirements for source separation of waste  
Pyrolysis & gasification  A report145 by the ETC/W (2002) considers 

biodegradable municipal waste management options 
in Europe, states the typically costs relating to an 
integrated pyrolyse-gasification plant with a capacity of 
20,000 tonnes/annum, typical capital costs (excluding 
tax, planning and design fee and land based on 
Danish conditions. In central Europe the cost of plants 
is approximately a factor 1.5–2 higher, especially in 
Germany) is between € 8 and 15 million and operating 
costs (excluding the costs of transport, residue 
disposal, staff costs, income from sales of residue/by 
products and incomes from sales of energy. Operating 
cost includes chemical cost e.g. for oxygen, natural 
gas, nitrogen and limestone and yearly maintenance 
cost of 3 % of initial capital cost) are € 0.8 p.a.  The 
capital and operational costs for different plant 
capacities are as follows: 50,000t/a = capital costs € 
35 million, operation costs, € 1.2 million pa; 100,000t/a 
= capital costs € 60 million, operation costs, € 2.1 
million p.a.; 200,000t/a 

The number of staff required is 25–40, depending on 
process, site, size and number of administrative staff 
situated at the plant145. 

 



Support in the Drafting of an ExIA on the Thematic Strategy on the Prevention and Recycling of Waste (TSPRW) 

 239 

Table 6a Gross Impacts of Disposal (by Waste Stream)  

Note:  only MSW information is shown here – however similar tables exist for each type of waste stream and will be filled in where possible 

Impacts Major waste stream: MSW   
 Disposal / Recovery (EU million tonnes; per capita/per GDP)  
 Landfill Incineration Recovery 

Environmental:   
By 
Environmental 
Media/Receptor 
(air, water, soil, 
transmedia, 
human) 

As part of a study for the European Commission (2001) on the impacts of different waste management options on climate change, four alternative scenarios of waste 
management in the year 2020 and compared the impacts on greenhouse gas fluxes with the year 2000 have been evaluated. Achievement of the landfill directive’s target 
to reduce the landfilling of untreated wastes in 2016 to 35% of 1995 levels is predicted to result in an overall reduction in greenhouse gas flux from a positive flux of 50 kg 
CO2 eq/tonne in 2000 to a negative flux of almost 200 kg CO2 /tonne in 2020. Even if achievement of the directive’s target is delayed until 2020 (rather than 2016), then a 
negative flux of about 140 kg CO2 eq/tonne results. Further reductions in greenhouse gas fluxes (to about –490 kg/CO2 /tonne) could be achieved through investment in 
recycling, incineration with CHP and Mechanical biological treatment (MBT). Alternatively, a scenario with no incineration and maximum biological treatment of waste 
achieves an overall greenhouse gas flux of –440 kg CO2 eq/tonne42. 

 A recent (2004) UK based review150 of the environmental and health effects of the management of MSW, estimates that emissions from MSW treatment and disposal 
alongside other widespread activities in the UK. This shows that managing MSW accounts for less than 2.5% (one fortieth) of almost all emissions which we were able to 
quantify. The exceptions to this are emissions to air of methane (MSW accounted for nearly 30% of the UK total) and cadmium (10% of the national total, of which most 
arises from landfill). Some of the information on emissions to air from waste management facilities was of poor quality, and could helpfully be improved. The study notes 
that the value for waste management derived in this project is dependent on assumptions regarding the different types of landfill site in the UK and the variation in methane 
emissions during the lifetime of a landfill. However, the estimated emission of 690,000 tonnes per year is consistent with the value of approximately 550,000 tonnes per 
year identified in a more detailed study focusing specifically on methane emissions from landfill (LQM, 2002). 

 A recent (2004) UK based review150 of the environmental and health effects of the management of MSW, estimates that national UK emissions of oxides of nitrogen from 
management of MSW are approximately equivalent to emissions of oxides of nitrogen from traffic using a motorway 200 km in length. Similarly, emissions of particulates 
from management of MSW are approximately equivalent to emissions from a motorway 120 km long, and emissions of carbon dioxide from management of MSW are 
approximately equivalent to emissions from a motorway 500 km long150. 

 Good quality quantitative data on recorded incremental noise levels close to waste management facilities in the UK, indicates that the following results: Composting +7 to 
+32 dBA increment recorded; Materials recycling facility +15 to +20 dBA increment recorded; Landfill +5 to +10 dBA increment recorded; Gasification/ pyrolysis +5 dBA 
increment recorded150. 

 Estimated emissions of dioxins and furans from management of MSW account for about 1% of the UK total, shared approximately equally between incineration and landfill 
gas combustion150. 
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Environmental 
(continued) 

A recent (2004) UK based review150 of the environmental and health effects of the management of MSW, 
investigated additional deaths, hospital admissions and cancer cases due to exposure to air pollutants. The study 
was not able to investigate the effects of all emissions to air, or the potential effects of exposure to substances 
released to water or land. The study estimates the health effects that might arise in the general population due to 
emissions to air from municipal solid waste management facilities. In view of the margin of uncertainty in these 
estimates, the presently available data does not allow clear conclusions to be drawn that one option for managing 
MSW is definitely better or worse than the other options in terms of the health effects. Although these estimates 
are of moderate or poor quality, they give an indication of the scale of health effects likely to be associated with 
emissions to air from waste management activities. The more significant effects are associated with emissions of 
the “classical” pollutants particulate matter (PM10), sulphur dioxide and oxides of nitrogen. 

The potential health effects of emissions to air from 
composting cannot be assessed because there are no 
emissions data. Of the substances assessed, 
composting facilities are most likely to emit significant 
quantities of particulates. This represents a key area of 
uncertainty, and future research should be focused in 
this area150. 

 Emissions of carcinogens such as arsenic and nickel are less significant (Confidence level for this conclusion: Moderate). The effect of emissions from waste management 
on cardiovascular admissions is less significant than the effect on respiratory hospital admissions and deaths brought forward (Confidence level for this conclusion: 
Moderate). The most likely outcome identified in this study is approximately one additional respiratory hospital admission in five years as a result of emissions from an 
individual waste incinerator facility. On a national scale, this would currently correspond to approximately four respiratory hospital admissions per year. This level of effect 
would not be detectable by any practicable means. This forecast is reliable to within a factor of 30, with a moderate level of confidence. One death might be expected to be 
brought forward due to emissions from an individual incinerator approximately every 100 years. This forecast is reliable to within a factor of 30, with a moderate level of 
confidence150. 

 For other waste management facilities, one death brought forward might be expected to occur every 1000 years. For landfill, this forecast is reliable to within a factor of 30, 
but with a poor level of confidence. (Environment Agency, 2003l; draft). Impacts per tonne of waste for landfill are forecast to be lower as the size of the facility increases. 
Again, it should be borne in mind that the health effects of landfill emissions will take place over a number of years. By the same token, any health effects taking place at 
present will be as a result of wastes landfilled over previous years. For the cancer outcomes assessed, the incremental risks of leukemia and haemangiosarcoma were at 
a similar level, and more significant than the lung cancer outcomes (Confidence level for this conclusion: Moderate)150.  

Environmental 
(continued) 

The results of a detailed literature search as part of a 
DEFRA (2004) study135, to assess whether there is 
evidence for environmental effects due to waste 
management operations, found relatively little published 
evidence on the environmental effects of treating and 
disposing of MSW. The most significant reported 
environmental effect related to emissions of greenhouse 
gases, particularly methane. It was highlighted that 
these emissions can be reduced substantially by 
controlling and burning the gas generated for the 
decomposition of MSW in landfills. Alternative 
approaches for MSW are often viewed in the research 
literature as having a positive benefit on global warming 
by reducing the need to landfill biodegradable waste135. 
Methane emissions are likely to decrease in the future 
as extraction and combustion of landfill gas increases, 
and the biodegradable content of landfilled material 
decreases150. 

For every tonne of MSW waste incinerated (containing 
in average 70% of humidity), ca 75% of its weight goes 
to the atmosphere as water vapour and CO2, and ca 
25% is kept as solid residue.  The incineration of one 
tonne of MSW waste uses 6 tonnes of air (1.26 tonnes 
of O2) and produces 6.7 tonnes of flue gases108. 

A study for the European Commission (2001) on the 
impacts of different waste management options on 
climate change, demonstrates that source segregation 
of MSW followed by recycling (for paper, metals, textiles 
and plastics) and composting /Anaerobic Digestion (for 
putrescible wastes) gives the lowest net flux of 
greenhouse gases, compared with other options for the 
treatment of bulk MSW. In comparison with landfilling 
untreated waste, composting / Anaerobic Digestion of 
putrescible wastes and recycling of paper produce the 
overall greatest reduction in net flux of greenhouse 
gases. The largest contribution to this effect is the 
avoidance of emissions from landfills as a result of 
recycling these materials. Diversion of putrescible 
wastes or paper to composting or recycling from landfills 
operated to EU-average gas management standards 
decreases the net greenhouse gas flux by about 260 to 
470 kg CO2 eq/tonne of MSW, depending on whether or 
not the negative flux credited to carbon sequestration is 
included42. 
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 The impact of MSW flows and management on the 
environment has been assessed in detail 18, e.g. impact 
include greenhouse gas emissions; health effects 
attributed to air pollutants, including NOx, SO2, dioxins 
and fine particles, heavy metals; emissions of ozone-
depleting substances; contamination of water bodies, 
soil and the food chain; depletion of non-renewable 
resources; discomfort and amenity effects of noise, 
accidents etc. 

A summary of the typical orders of magnitude for 
residues from waste incineration are as follows per 
tonne of waste incinerated: slag/bottom ash 250-400kg; 
dry process 20-50kg; semi-dry process 15-40kg; fly ash 
10-30kg; boiler ash 2-12kg; grate residue 5kg; wet 
process 1-3kg; and economiser ash (no data)109.    

Although carbon sequestration of compost is low 
because of aerobic conditions in the soil, methane 
emissions can be avoided by segregation and 
composting organic waste. A GHG emissions decrease 
of 15kg of CO2-equivalent per tonne of MSW can be 
achieved through the use of this practice.  Through the 
elimination of transport and energy use, home 
composting can reduce amounts by as much as 25kg 
per tonne of MSW18. 

 For a more detailed review of the impacts of MSW 
landfill see ref 41. 

Reduces the volume of household waste by 90%6. The calorific value of an average tonne of waste varies 
from Member State to Member State.  It is assumed that 
the incineration process is standard across the EU: 
energy recovery efficiencies are 20% for electricity, 70% 
for district heating and 75% for combined heat and 
power plants.  Only the environmental impacts of 
electricity generation are estimated50.  We estimate that 
ferrous metals can be recovered from the incineration 
ash with an efficiency of 90%50. 

Environmental 
(continued) 

The composition of the gases from MSW landfills has 
been estimated to contain mostly CH4 (30-65%), CO2
(25-50%) and N2 (5%), in addition over 100 other types 
of emissions have been identified (e.g. CO and VOCs), 
however these account for ca 1% of total emissions41.  

A recent (2004) UK based review150 of the 
environmental and health effects of the management of 
MSW, estimates that mercury emissions from a MSW 
incinerator were found to account for about one fifth of 
background ground level concentrations. 

For glass, plastics, ferrous metal, textiles and 
aluminium, recycling offers overall net greenhouse gas 
flux savings of between about 30 (for glass) and 95 (for 
aluminium) kg CO2 eq/tonne MSW, compared with 
landfilling untreated waste. For these materials, the 
benefits are essentially independent of landfill standards 
and carbon sequestration42. 

 Improved gas management at landfills can do much to reduce the greenhouse gas flux from the landfilling of bulk 
MSW, but this option remains essentially an ‘end of pipe’ solution42. 

Incineration with energy recovery (especially as CHP) 
provides a net saving in greenhouse gas emissions 
from bulk MSW incineration, but the robustness of this 
option depends crucially on the energy source replaced. 
MBT offers significant advantages over landfilling of 
bulk MSW or contaminated putrescible wastes in terms 
of net greenhouse gas flux42. 

 Methane emissions amount to 750kg of CO2-equivalent per emissions tonne of MSW (minimum estimate)18.  

 Carbon sequestration is 370kg of CO2-equivalent per emissions tonne of MSW (minimum estimate)18. If a steam boiler is integrated with a furnace, 
approximately 20% of the energy in the waste can be 
covered as electricity.  Up to 60% of the energy content 
of the waste can be recovered if the incinerator is 
designed to generate both heat and power50. 

 Leachate emissions – the composition of leachate from MSW landfills varies with the lifetime phases of the 
landfill. Initially MSW leachate contains high concentrations of dissolved organic compounds, salts (ammonia, 
chloride, sulphate), and heavy metals. As a consequence of pH changes, in the later phases the mobilisation of 
these substances changes, and the concentration of most falls. It is important to note that that the long-term 
behaviour of generation and composition is unknown, as data is only available for 30 years41. 

Thermal treatment, with waste to energy (WTE), is 
environmentally sound with lower greenhouse gas 
emissions compared with landfills, anaerobic digestion 
and composting145. 
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 Leach out chemicals can pass into soil and into surface- and sub-surface waters, and also find their way into the food chain41. 

 Landfill generates net environmental costs.  The environmental costs of landfill with energy recovery are slightly less than those of landfill without energy recovery50. 

 A recent (2004) UK based review150 of the environmental and health effects of the management of MSW, estimates that emissions to surface water and groundwater from 
landfill sites account for between 0.005% and 0.32% of total UK sources, although these estimates are of poor quality150. 

 The landfill option suggests that the consequences of increasing the transport distance relate clearly to increased air emissions and accident risks from transport and the 
addition of a transfer station increases the overall electricity use in the system50. 

Economic: By 
Sector (costs of 
generation / 
disposal) 

A 2002 study5 on the costs of collection and treatment of household waste in the 15 EU Member States, stresses that as a consequence of the fact that the diversity of 
collection systems in place is still enormous, ‘there is no straightforward way of understanding the costs of collection systems other than in the local context in which they 
apply’. The costs for collecting residual waste varies across different countries, for example the following is a summary of the ‘best estimates’ for each member state in 
Euros/tonne: Austria 70; Belgium 75 (F), 56 (Br); Denmark 126; Finland 15 (urban), 32 (rural); France 60 (urban), 70 (rural); Germany 67 (urban), 71 (rural); Greece 30 
(urban), 55 (rural); Ireland 65; Italy 75; Luxembourg 85; Netherlands 100; Portugal 45 (estimate); Spain 60; Sweden 65, and the United Kingdom 42 (urban), 60 (rural). The 
report suggests the following reasons for this variation between different countries: (i) Variations in the typical situation in respect to the number of passes (collection points 
passed) per unit time; (ii) The nature of the setting out of residual waste and the cost of containers used; (iii) Variation in the quality of residual waste collected per 
collection point; (iv) The vehicles used  (and their maximum payload as long as vehicles are not completing rounds half-empty, larger vehicles reduce costs); (v) Labour 
costs are an important component of collection costs, but less so for treatments; (vi) The frequency of collection; and, (vii) The sophistication of the collection equipment5. 

Economic: 
(continued) 

In discussing 'what is the best measure of costs?' a study5 on the costs of collection and treatment of household waste in EU15, questions whether this ‘typical’ indicator 
(i.e. Euros/tonne) of cost of collection is misleading, particularly in the case of residual waste collections, not least because: (i) It is cheaper to collect residual waste in 
large quantities per collection point; (ii) Collection schemes which seek to reduce the overall quantity of waste e.g. by encouraging the separation of dry recyclables and 
materials for composting, it is likely that the amount of residual waste collected per household will fall over short periods of time. The per tonne costs in such cases may be 
higher than in the case where no attempt is made to reduce waste per household; (iii) Per tonne costs can mask the benefits of certain approaches which ensure that 
waste collected in the collection system is kept to a minimum. The per tonne costs may be lower in cases where more waste is collected per household.  The report also 
provides information (although less complete) in Euros/household, however it is stressed that while both measures are useful, focusing on one or the other ‘gives an 
entirely false representation of the situation’. For example, to assume that those with lower per tonne costs are performing better is tantamount to condemning separate 
collection systems that are like to increase per tonnes costs of residual collection5. 

 A recent (2004) UK based review150 of the 
environmental and health effects of the management of 
MSW, reviewed a study of landfills in the UK indicating 
that people living within 2 km of an active or disused 
landfill site in the UK may experience slightly higher 
rates of certain birth defects than people living further 
away. The study was not able to state whether the 
observed increases were due in part or in whole to 
exposure to emissions from the landfill, or to some other 
cause or causes. Practical difficulties in the study mean 
that other causes are likely to be responsible for at least 
some of the observed increases. A similar study found 
no evidence that living close to landfill sites increases 
the chance of getting cancer to a level that can be 
measured150. 

Incineration can be considered technically and 
economically feasible provided the market for the 
energy products of heat and power is available and 
stable145.  

A report145 by the ETC/W (2002) considers 
biodegradable municipal waste management options in 
Europe, states the typically costs of different BMW 
composting facilities. For a composting facility without 
forced aeration, with a capacity of 2000 tonnes/annum, 
would have a typical capital cost (including site costs, 
planning costs and construction/plant development 
costs) of € 300,000 and an operating cost (excluding the 
costs of residue disposal, staff costs, income from sales 
of residue/by products) of € 130,000. The report gives 
cost details for facilities up to 100,000 tonnes/annum. 
The costs for composting facilities with forced aeration 
are approximately double the cost of facilities without 
forced aeration.  For example, a facility with forced 
aeration, with a capacity of 2000 tonnes/annum, would 
have a typical capital cost of between € 550,000-
800,000 and an operating cost € 270,000145.   
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Economic 
(continued) 

 The main disadvantage of incineration is the high cost 
and that nutrients such as phosphorus and potassium 
and humus, present in the raw waste, are lost145. 

A report145 by the ETC/W (2002) considers 
biodegradable municipal waste management options in 
Europe, states the typically costs of different BMW 
anaerobic digestion facilities. For an anaerobic digestion 
facility based on the ‘separate digestion, dry method’, 
with a capacity of 20,000 tonnes/annum, typical capital 
costs (plant cost excluding energy conversion gas 
engine, tax, planning and design fee) are between € 
9.5–10.0 million and operating costs (excluding the 
costs of transport, residue disposal, staff costs, income 
from sales of residue/by products and incomes from net 
sales of energy. Operating costs includes yearly 
maintenance costs estimated to 4 % of the initial capital 
cost) are € 400 000 p.a.  In comparison, the costs for an 
anaerobic digestion facility based on the ‘co-digestion, 
wet method’ with same capacity is significantly less, i.e. 
with typical capital cost of between € 3.7–4.5 million and 
an operating cost € 130 000 p.a.145.   

 France = 40-94Euro/tonne; Germany = 30-
51Euro/tonne5. 

France = 67-129Euro/tonne; Germany = 65-
250Euro/tonne5. 

The costs of sorting light packaging for recycling in 
Germany = 250Euro/tonne. In France the cost of sorting 
mixed recyclables (without glass) costs between 183-
229Euros/tonne5.  

  On the basis of the results a report for Friend’s of the 
Earth, UK Waste and Waste Watch (2000), it appears 
that the costs of recycling need not be great. The report 
makes the point that at higher disposal costs and / or 
higher participation rates, recycling schemes will begin 
to pay for themselves, although the prices paid for 
materials will play an important role in determining 
whether that is indeed the case. The experience from 
elsewhere suggests that market development schemes 
can lead to materials prices rising rather than falling in 
an otherwise over-supplied market111. 

With the principal exception of aluminium, the price of 
materials recovered from MSW does not cover the costs 
of separating and reprocessing, compared with virgin 
materials, and such operations usually require subsidy. 
This is particularly so of plastic wastes. In this instance 
the option of co-incineration as a coal-replacement 
offers comparable greenhouse gas benefits to recycling 
but at a substantially lower cost42. 

   The costs of kerbside schemes in the context of 
integrated management systems are relatively low. 
Implementing a kerbside scheme generating 12.5% 
diversion of material on its own might cost as little as 
£1-3 (net) per tonne of MSW managed. This is the same 
as the landfill tax increases over the next few years. As 
landfill tax increases, the economics will shift in favour 
of recycling (certainly relative to landfill) as the avoided 
disposal costs increase111. 
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Social: 
Community (e.g. 
effect on 
property prices, 
jobs etc.) 

The impact of MSW flows and management on 
employment has been assessed, e.g. in the AC-12 
countries it accounts for 100,000 to 200,000 jobs18. 

Dioxin-type compounds in emissions to the atmosphere 
may be a public issue when decision makers are going 
to choose a waste treatment system but there are strict 
EU standard limits on emissions of dioxin etc. from 
incineration plants145. 

A recent (2004) UK based review150 of the 
environmental and health effects of the management of 
MSW, states that to date no studies of health effects in 
people living near materials recycling facilities (MRFs) 
have been found. However, some studies have been 
reviewed on the health of workers at MRFs. These 
studies do not give us any reason to think that there are 
likely to be health effects on people living near to MRFs, 
but this cannot be completely ruled out.  

 Estimates indicate that in the UK between there are 
between 4,000 and 10,000 complaints per year about 
odour from landfill sites, which suggests that landfills 
account for a significant proportion of odour complaints 
(likely to be between 10% and 25% of all odour 
complaints received by local authorities)150. 

A recent (2004) UK based review150 of the 
environmental and health effects of the management of 
MSW, looked in detail at studies of incineration facilities, 
and found no consistent or convincing evidence of a link 
between cancer and incineration. There is little evidence 
that emissions from incinerators make respiratory 
problems worse. In most cases the incinerator 
contributes only a small proportion to local levels of 
pollutants150. 

A recent (2004) UK based review150 of the 
environmental and health effects of the management of 
MSW, found no published information on the health 
effects of anaerobic digestion, pyrolysis/gasification or 
transport of MSW. 
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TABLE 7: GROSS IMPACTS OF DISPOSAL OF EU WASTE PRODUCTS AND MATERIALS 

Types of 
wastes 

 Environmental Impacts Economic Impacts Social Impacts 

 By Environmental 
Media/Receptor (air, water, soil, 

transmedia, human) 

By Sector (costs of generation / 
disposal) 

Community (e.g. effect on 
property prices, jobs etc.) 

Key Products Batteries 67,800,999 used batteries in 199465.   
 Electrical Equipment Health concerns relating to the disposal of 

lead embodied cathode ray tubes (CRTs) 
used in most monitors40. 

Taking the example of used computer monitors, a recent US based study has 
assessed the costs and environmental benefits of adopting an end-of-life approach to 
the disposal of electrical equipment.  Based on the stock of monitors disposed of in 
the US in 1998, the preliminary findings suggest that bans on some disposal options 
would increase disposal costs from about $1 per monitor to between $3 and $20 per 
monitor.  However, policies that incorporate a modest amount of recycling of monitor 
parts, e.g. lead, can be less expensive40. 

 Vehicles 70% in weight of today's ELVs is made up 
of ferrous metals and 5% of non ferrous 
metals.  This gives a total of 75% metal 
which corresponds to the proportion of 
ELV waste materials recycled/ELV parts 
re-used65. 

  

  In 1990, 1,966,014 tonnes of ELV waste 
was generated in the EU.  In 1991, 
1,981,622 tonnes of ELV waste was 
generated in the EU.  In 1992, 2,003,425 
tonnes of ELV waste was generated in the 
EU.  In 1993, 1,894,564 tonnes of ELV 
waste was generated in the EU.  In 1994, 
1,829,541 tonnes of ELV waste was 
generated in the EU65. 

  

 PVC PVC has specific problems due to its 
content of chlorine, hazardous substances 
(e.g. lead and cadmium) and hazardous 
organic substances (e.g. phthalate 
softeners, PCB and dioxins).  PVC in 
mixed plastic waste streams constitutes a 
necessity for a pre-treatment to extract 
PVC or it will increase the environmental 
impacts and costs in energy recovery and 
most feedstock recycling processes114. 

  

Key Products 
(continued) 

Packaging A recent (2003) analysis comparing refillable and non-refillable (PET) beverage packaging, concludes because the costs and 
benefits of refillable and non-refillable (PET) beverage packaging are in the same order of magnitude, there is no generally 
preferable system between those 2 types of beverage packaging systems147. 
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   According to a study147 commissioned by 
the EC (2003), on the costs and benefits 
for the achievement of reuse and 
recycling targets for the different 
packaging materials in the frame of the 
packaging and packaging waste directive 
94/62/EC, there is no uniform optimum 
recycling rate valid throughout EU, rather 
is it dependant on MS and assumptions, 
the optimum recycling rate varies from 
40% to 72%.  

A study147 commissioned by the EC 
(2003), which evaluated the costs and 
benefits for the achievement of reuse and 
recycling targets for the different 
packaging materials in the frame of the 
packaging and packaging waste directive 
94/62/EC, concluded that ‘generally 
speaking the selective collection of both 
household and industrial packaging is 
better for the society than its treatment 
together with unsorted waste’. However, 
there are some notable exceptions. In 
terms of household wastes, these include: 
glass, which should be collected from 
bottle banks (minimum density: 1 bottle 
bank per 1000 inhabitants), metals should 
not be collected selectively in areas where 
the MSW is incinerated with metals 
recovery, even if the metals recovered 
after incineration have a lower quality than 
the metals from a selective collection 
scheme (the quality difference was taken 
into account in the economic balance), 
there is no evidence to support a 
mandatory target for the selective 
collection of Liquid Beverage Cartons, 
composites and mixed plastics. 

   Plastic bottles should be collected 
selectively by a bring system in areas 
where there is both, a low population 
density and the MSW is incinerated with 
efficient energy recovery.  The notable 
exceptions to the preference of separate 
industrial packaging includes: packaging 
that contained hazardous waste should be 
collected separately because hazardous 
waste should not be recycled, and 
companies which produce a very small 
amount of cardboard waste may put the 
cardboard waste together with the 
unsorted waste due to the relatively high 
additional internal cost (additional 
container and space use). 

By Material Metals    
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 Oils Total waste oil consumed through ELV's, 5,240,000 tonnes.  Total waste oil generated from ELV's, 2,880,000 tonnes.  Total 
waste oil collected from ELV's 1,664,000 tonnes.  Rate of waste oil collection from ELV's, 57%65.  About 60% of the waste oil 
collected is burnt, re-processed or otherwise disposed of.  Only 40% is refined, producing approximately 470,000 tons of base oil 
or about 7% of total lube demand65. 

 Paper and Cardboard  It is unlikely that recycling rates will increase in countries which have had high 
recycling rates of approx. 70% for many years, e.g. Finland, Germany, Sweden an 
the Netherlands, as it is assumed that 19% of paper and board products put on the 
market cannot be collected and/or recycled for technical reasons, and collecting and 
recycling all that is technically feasible would not be economically or environmentally 
sound80. 

 Plastics A review114 of 11 recent LCA studies on Plastic Recovery, which all investigated the environmental burden and benefit of the 
various recycling and energy recovery processes and to check whether the plastic waste management hierarchy (mechanical 
recycling, feedstock recycling, energy recovery, waste incineration, landfill) corresponds to the state of knowledge of the 
environmental performance of these options, concludes that: Divergences from this hierarchy occur in LCA if mechanical 
recycling is restricted to low quality mechanical recycling; In the future the recycling costs will not generally contradict the plastic 
waste management hierarchy from an economic point of view; Usually, LCA studies do not cover local environmental impacts 
and those caused by toxic substances.  It may underestimate the environmental impacts of energy recovery processes and 
certain feedstock recycling options; Co-incineration may act like a economic subsidy for less competitive older plants with high 
emissions values; There is no proof of a general advantage of plastic waste incineration over landfill independent on the energy 
recovery ratio.  There fore, policy should not favour incineration unless a high energy recovery ratio is guaranteed; EU policy 
should serve as a driver for plastic recycling by setting increasing recycling targets as minimum standards following the extended 
producer responsibility concept; and, Additional measures should be taken against hazardous substances like a ban on PVC in 
dispersal applications and on hazardous activities114. 

By Material 
(continued) 

Plastics (continued) A recent (2003) analysis comparing refillable and non-refillable (PET) beverage packaging, concludes because the costs and 
benefits of refillable and non-refillable (PET) beverage packaging are in the same order of magnitude, there is no generally 
preferable system between those 2 types of beverage packaging systems147. 

   According to a report by ACRR (2004) 
based on data from the year 2000, 4% of 
the total consumption of plastic in 
Western Europe was from recycled 
polymers, and 96% was from virgin 
polymers.  Total consumption was 
36,768kt136. 

Litter pollution is not only a problem of 
public cleanliness, but also of image, 
which can have negative economic 
repercussions. A UK study (Marine 
Conservation Strategy Beachwatch 99: 
nationwide beach-clean survey report 
2000) found that 60% of all the litter 
collected was plastic, over 1000 plastic 
items were found per km of beach136. 

   Figures from RECOUP, the UK 
organisation specialising in plastic 
container recycling give the total costs of 
mechanical recycling in the range 
Euro845 to 915 per tonne. Given that 
typical revenues for recycled plastics are 
in the range Euro560 to 635 per tonne, it 
is clear that economics is not driving 
current recycling activity and that some 
subsidisation is occurring42. 

A UK based research project, funded by 
London Remade (2003) on the number of 
jobs created through recycling, concluded 
that the recycling of PET bottles, creates 
the highest number of potential jobs 
compared with processing other 
materials136. 
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 Glass    
 Rubber    
 Textiles     
 C&D aggregates A 1999 study61 on construction and demolition waste conducted in northwest England, revealed that waste arose at every stage 

in the life cycle of construction materials, the impacts of this included excessive exploitation of resources, inefficiencies in energy 
use, impacts on the road transport system, and pollution. For every tonne of construction material used in the northwest, ca 
115kg of CO2 is produced and ca 13 million tonnes of building materials are discarded from building sites in the region, placing 
additional pressure on landfill capacity. The report notes that these issues threaten to undermine the regions commitment to 
sustainable development, they have a negative impact on the region’s economy, the environment and health. 

 

TABLE 8f: GROSS IMPACTS OF DISPOSAL OF EU WASTE PRODUCTS: PVC 

 Major waste product: 
PVC 

  

    
Impacts Landfill Incineration Recovery 
Environmental: 
By 
Environmental 
Media/Receptor 
(air, water, soil, 
transmedia, 
human) 

The DG Environment commissioned a report110 in 2000 to assess the waste management costs of diverting PVC waste away from incineration, in particular towards 
recycling, and the associated costs and benefits.  The study covered the EU15 and six candidate countries for the period 2000 to 2020.  PVC waste is anticipated to 
increase from 3.6 to 6.4 million tonnes per annum. At the time of the study, 82% went to landfill, 15% was incinerated and 3% recycled.  The study assessed the following 
three scenarios: (1) recycling increases to 15%, decrease in landfill and incineration; (2) recycling increases to 22%, decrease in landfill and incineration (3) recycling 
unchanged, incineration decreases to 30% (from BAU forecast of 45%), increase in landfill.  The results show that scenarios one and two were dependant on the net 
recycling costs charged to waste producers as a disposal fee for recycling and the costs collection and segregation.  Unit costs were lowest for scenario one, where 
recycling is focused on easier to process products.  In scenario three there were net savings in costs when diverting PVC from incineration to landfill. The assessment of 
the external costs for each scenario concluded that: in all cases diverting PVC from incineration resulted in environmental improvements; environmental benefits were 
sufficient to outweigh the financial costs in scenario one, even when the avoided ‘incinerator subsidiary’ is excluded (this costs accounts for the costs associated with PVC, 
as each unit of PVC incinerated requires the same amount of alkaline reagents to counter the high chlorine content, as 70 units of MSW); In scenario two, environmental 
benefits only exceed costs when high valuation of externalities is used; and scenario three shows a net cost saving in financial and environmental terms110. 

Economic:    
By Sector (costs 
of generation / 
disposal) 

   

Social:    
Community (e.g. 
effect on 
property prices, 
jobs etc.) 
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TABLE 9c: GROSS IMPACTS OF DISPOSAL OF EU WASTE MATERIALS: PAPER AND CARDBOARD  

 Major waste product: PAPER AND CARDBOARD 
 Disposal / Non disposal (EU million tonnes; per capita/per GDP)  

Impacts Landfill Incineration Recovery 
Environmental:  The large majority of the nine LCA studies analysed 

which formed part of the ETC/WMF105 review, illustrates 
that paper recycling is a better option than either 
landfilling or incineration (even with energy recovery) in 
most known environmental impact categories105. 

  Recycling paper uses less energy than virgin energy 
production and incineration. The virgin energy cycle uses 
more energy despite the fact that energy is obtained from 
incineration105. 

Economic:   Recycling paper uses less energy than virgin energy 
production and landfill or incineration, even in the case of 
incineration with energy recovery, as the virgin energy 
cycle uses more energy despite the fact that energy is 
obtained from incineration105. 

   It is unlikely that recycling rates will increase in countries 
which have had high recycling rates of approx. 70% for 
many years, e.g. Finland, Germany, Sweden an the 
Netherlands, as it is assumed that 19% of paper and 
board products put on the market cannot be collected 
and/or recycled for technical reasons, and collecting and 
recycling all that is technically feasible would not be 
economically or environmentally sound80. 

   According to research by Intecus147, in Germany the total 
costs for collecting and sorting paper from households 
waste as a ‘separate’ collection varies from € 69-168 per 
tonne depending on the region.  The total costs are 
similar for collecting and sorting paper waste from 
households as part of the ‘mixed’ collection (between € 
69-164 per tonne, price varies according to the type of 
mixed collection system used)146.   

Social: 
 
 
 
 
Social: 
(continued) 

  Recent research based on a pooled data set of waste 
paper recovery rates of 39 countries over the period 
1990-1996, has identified that ‘relative waste paper 
recovery and use depend largely on long-standing 
economic factors such as population intensity and 
competitiveness in the world market for paper and board 
products’. The research also found evidence to suggest 
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that ‘rich countries tend to recover relatively more waste 
paper than low-income countries, which reflects the 
higher demand for waste management and environmental 
policies in more developed economies’. The degrees of 
policy flexibility in affecting these rates ‘may be limited’, 
as the main determinants are economic and demographic 
characteristics. The paper warns that ambitious utilisation 
rate targets could be very costly to enforce, not least as 
they may conflict with existing trade patterns of paper and 
board144.    

   Analysis of the spatial cost efficiency of the Swedish 
legislation to recycle 65% corrugated board, conclude 
that from an efficiency point of view the recovery efforts 
should be concentrated to the highly populated and 
urbanised counties, and not uniformly divided throughout 
the country144.  
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TABLE 9d: GROSS IMPACTS OF DISPOSAL OF EU WASTE MATERIALS: PLASTICS 

 Major waste product: PLASTICS   
 Disposal / Non disposal (EU million tonnes; per capita/per GDP)  

Impacts Landfill Incineration Recovery 
Environmental:   According to a report by ACRR (2004) including plastics 

in multi-material collection schemes can raise the overall 
amount of collected material for recycling by 20-30%136. 

   A review of European LCA studies on plastic recovery, 
shows that most studies demonstrate that from an 
ecological point of view, feedstock recycling is more 
advantageous than energy recovery, and although plant-
specific studies indicate that high efficient waste 
incinerator plants lead to better environmental benefits 
than feedstock recycling, this data is based on plant 
specific data that is ‘far from the average situation today 
and in the future. Hence, the final results and conclusions 
are transferable to other sites to a limited extent only’114.   

   A detailed study115 of feedstock recycling demonstrates 
that back-to-monomer (splitting polymers into monomers 
for re-polymerisation) recycling has ecological 
advantages over back-to-feedstock (splitting polymers 
into raw materials substituting fuel or gas) recycling. 
Back-to-monomer is partly comparable with mechanical 
recycling which replaces primary plastic.  Back-to-
monomer recycling is only practicable for elected 
polymers (e.g. polyurethane, polyamide, polyester), which 
are predicted to constitute 5-10% of plastic waste in 
Germany (similar result is expected in Europe).  

 A review of recent LCA studies on plastic recovery, shows that in terms of ecological impacts, all studies show that energy recovery in advanced waste incineration plants or 
mono-combustion have advantages over landfill and energy recover in an average incineration plant114. 

 A review of recent LCA studies on plastic recovery shows that it is unclear whether average plastic waste 
incineration in average municipal incinerators will result in ecological advantage over landfill. Whilst greenhouse gas 
emissions are higher from incineration, other emissions are higher from landfills, but data is based on models, not 
real emissions114. 

Recycling PET bottles always yields higher environmental 
benefits than PET-bottle-recycling-system116. 
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Environmental 
(continued) 

 A German based study84 by the Öko-Institut conducted an 
analysis of the environmental effects caused by the 
incineration of plastic packaging, which indicated that CO2
emissions are more than those caused by landfilling. It 
also identifies that there are clear advantages of 
feedstock recycling (i.e. the recycling of large amounts of 
mixed plastics which are not used as a material for new 
plastic products, but as a raw material for chemical 
processes) as it leads to a reduction in the amount of CO2
emitted. Regarding acidic emissions the differences are 
slight, and all methods are less harmful than landfilling. 
Feedstock recycling is advantageous due to the savings 
of energy resources.  In conclusion, in Germany 
feedstock recycling is preferred to incineration from an 
ecological point of view.  However, the cost efficiency for 
saving energy resources in feedstock recycling was ca 
50% worse than for incineration, however the report 
estimates that in the future equal cost efficiency should 
be achieved.   

Plastic waste is different depending on its origin and 
cheap recovery options which fails to separate different 
plastics, will result in a lower material quality which, as a 
consequence, will cause higher environmental impacts114. 

   The ACRR (2004) reported the following energy and CO2 
reductions (respectively) if one tonne of plastic is recycled 
or if it is incinerated in highly efficient processes: BPT 
Polymer substitutes (50 GJ/t, 1450 kg CO2/t); BPT non-
Polymer substitutes (12.6 GJ/t, 1300 kg CO2/t); Efficient 
incineration (41.5 GJ/t, 500 kg CO2/t); Cement kiln (31.5 
GJ/t, 750 kg CO2/t); and, Blast furnace process (32GJ/t, 
100 kg CO2/t)136.  

  The report also estimates that the CO2 prevention costs from feedstock recycling in 1999 were between 970 and 
1300 DM/t of CO2, however predicts that in 2020 these will be reduced to114-164DM/t CO2.  The study points out 
that an important issue which should be prioritised to reduce the costs of CO2 prevention is the introduction of an 
automatic sorting device for light-packaging84.   

Economic:  The ACRR (2004) claims that plastics are the most 
significant contributors to the energy content (calorific 
value (CV)) of MSW. Most plastics have a high CV, as ca 
40MJ/kg, similar to fuel oil136. 

According to a report by ACRR (2004) the Province of 
Namur in Belgium collects agricultural films through a 
voluntary drop-off system. The Province must pay 
recyclers € 60/t for washing and grinding the collected 
films. This compares to the average cost € 83/t for 
incineration in Belgium136.  

Economic 
(continued) 

  Figures from RECOUP, the UK organisation specialising 
in plastic container recycling give the total costs of 
mechanical recycling in the range Euro845 to 915 per 
tonne. Given that typical revenues for recycled plastics 
are in the range Euro560 to 635 per tonne, it is clear that 
economics is not driving current recycling activity and that 
some subsidisation is occurring42. 
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Social:   A UK based research project, funded by London Remade 
(2003) on the number of jobs created through recycling, 
concluded that the recycling of PET bottles, creates the 
highest number of potential jobs compared with 
processing other materials136. 
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TABLE 10: TRENDS OF WASTE RECYCLING (EU) 

Types of 
Recycling 

 Current Levels of Recycling 
(2003-2005) 

Current Trends Future Trends (Current 
Policies) 

  EU (million tonnes) & as % of 
waste 

Last 5 Years (EU) (% change) Next 5 Years (EU) (% change) 

By Material Metals Estimated 370Kton (30% of total recycled material) AC-1219.   

 Oils    
 Paper and cardboard CEPI reports that more than half (55.4%) 

of paper and board consumed in Europe 
was collected and recycled, either inside 
or outside Europe.  In 2001, 42 million 
tonnes of recovered paper was recycled 
within Europe (recycling rate of 52.1%), 
and approximately 2.6 million tonnes was 
exported. Approx. 5 million tonnes of 
recovered paper is traded every year 
within Western Europe79.    

CEPI reports that the amount of paper 
collected and recycled at the beginning of 
the decade was two thirds higher than at 
the beginning of the 1990s, 25.7 million 
tonnes (41.1%) of paper was recycled in 
1991, compared to 42 million tonnes 
(52.1%) in 200179. 

CEPI reports that the paper industry is 
committed to achieving the recycling rate 
target of 56% by 2005 set in the European 
Declaration on Paper Recovery(2000) 
(the 2001 rate was 55.4%)79. 

  In CEPI counties, 44.7 million tonnes of 
recovered paper was recycled (53.2%) in 
2003. In EU15 countries, 41.2 million 
tonnes was recycled (53.9%) in 2003. At 
the European level, approx. 50% of 
collected paper comes from trade and 
industry, 40% from households and 10% 
from offices80.  

Within the EU15 countries, there was a 
1.7% change in recycling between 2002 
and 200380. 

CEPI states that future potential increases 
clearly lies in households, however as this 
consists of several small sources, this 
puts pressure on the cost and quality of 
recovered paper80.  

  According to CEPI net exports of 
recovered paper aoumunted to 4.2 million 
tonnes in 2003 compared to 3.8 million 
tonnes in 2002 (+10%), and 2.6 million 
tonnes in 2001. China remains the largest 
importer of European recovered papert 
because of huge investments in new 
paper recycling capacities.  In 2003 the 
UK was the largest European net exporter 
of recovered paper79,80.  

Estimated increase of 11.79% between 1999 & 2003 80 

  Estimated 247Kton (20% of total recycled material) AC-1219.   
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 Plastics In Western Europe in 2002 15% of plastic 
waste was recycled and 23% underwent 
energy recovery72,73. According to the 
APME, in 2000, the highest recycling 
rates can be found in Germany, Austria 
and Belgium (16-19%), whereas Portugal 
and Greece had the lowest recycling rates 
for plastics (2-3%)75. 

The recycling rate of plastic waste in Western Europe between 1990 and 2002 
increased from 7% to 15%, and the rate of energy recovery increased from 16% to 
23%72,73. 

  Estimated 3.384 million tonnes of plastic 
recycled (feedstock & mechanical) or 16% 
of collectable waste in 2003. 81 

Estimated 4% increase between 1999 & 2003 81 

  Estimated 123Kton (10% of total recycled material) AC-1219.   
 Glass Estimated 494Kton (40% of total recycled material) AC-1219.   
  The recycling rate of packaging glass 

waste in 2002 was approx. 59% (about 
8.85 million tonnes)101. 

The recycling rate of packaging glass waste increased from 43% in 1990 to 59% 
(approx. 8.85 million tonnes) in 2002101. 

 Rubber See the tyre section of this table for information on the management of used tyres)102 

 Textiles  The data on textile waste treatment is scarce104.  
 C&D aggregates Data on C&D recycling is scarce, however a recent survey by the Council of European Producer of Materials for Construction 

(CEPMC) has conducted a survey of recovery rates in a number of European countries (data dates vary for each country from 
1995 to 2002). The results are presented in ref 103, which indicate that in Denmark, the Netherlands and Austria more than 80% 
of the C&D waste is recovered, while the recovery rate in Spain is below 30%103.  

By Key 
Products 

Batteries    

 Electrical Equipment    
 Packaging    
 Vehicles    
 Tyres In 2002 74% of tyres were recovered, 

either through energy recovery (27%), 
material recycling (24%), export and 
reuse (12%) or retreading (11%).  The 
final 26% went to final disposal. Many 
countries are not sending end-of-life tyres 
to final disposal, e.g. Austria, Denmark, 
Finland, the Netherlands, Sweden, and 
Switzerland all recovered 100% of the 
end-of-life tyres arising in 2002102.  

Between 1992 and 2002 the end-of-life 
tyres which were retreaded or recycled 
increased from 26% to 35%, and energy 
recovery increased from 14% to 27% 
(EU15)102. 

An 80% recovery rate of tyres is expected 
for 2004 (+6% rise on the 2002 figure)102. 

 PVC    
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TABLE 11: NET IMPACTS OF WASTE RECYCLING (EU) 
Types of 
Recycling 

 Environmental Impacts Economic Impacts Social Impacts 

  By Environmental 
Media/Receptor (air, water, soil, 

transmedia, human) 

Net economic costs to the 
economy 

Community (e.g. effect on 
property prices, employment 

etc.) 

By Material Metals  Primary energy savings through the use of secondary raw materials compared with 
the use of primary raw materials, presents an energy saving of 95% for aluminium, 
85% for copper, 74% for steel, and 65% for lead46. 

   Recycling of aluminium is most profitable and energy efficient compared to other 
materials and metals 90 

 Oils    
 Paper and cardboard A recent (2004) comparative review of the existing CBA studies covering alternative waste management options for paper and 

cardboard, has drawn the following conclusions: (i) Few CBA studies on paper, cardboard and (paper) packaging exist; (ii) Of the 
ten CBA like studies under review, five were favourable to the recycling of paper from either households or commerce, and a 
further study was favourable to recycling only when external cost is low, two studies were favourable to the incineration of 
household paper waste, and one was favourable to landfill (but includes financial cost factors only).  Finally, one study concludes 
that when external costs is high, options other than recycling are favourable;  (iii) Only four of the studies under review included 
more than seven of the 15 issues identified as ‘key’; (iv) Overall there was limited coverage of the ‘paper cycle’ in the studies; (v) 
Two kinds of costs are included, ‘financial’ (actual costs that must be paid for a given political initiative) and ‘external’ (the 
monetary value of externalities multiplied by the actual emissions) costs. The social cost equates to the financial plus the 
external costs; (vi) eight of the studies assessed the financial costs, which mainly related to the cost of collection, recycling, 
incineration and landfilling of waste; (vii) The most significant other parameter used is the ‘time’ cost i.e. the time taken to sort 
and transport waste. Three studies include this parameter. If ‘time’ cost is excluded from the calculation, the conclusion changes 
towards being more favourable to recycling; (viii) Caution must be taken when considering the monetary valuation of 
environmental externalities, as significant debate and variations in results and opinion exists, e.g. the valuation of emissions of 
NOx vary from EUR 2 284 to EUR 26 916 per tonne78.   

  The large majority of the nine LCA studies 
analysed which formed part of the 
ETC/WMF105 review, illustrate paper 
recycling is a better option than either 
landfilling or incineration (even with 
energy recovery) in most known 
environmental impact categories105. 

Recycling paper uses less energy than virgin energy production and landfill or 
incineration, even in the case of incineration with energy recovery, as the virgin 
energy cycle uses more energy despite the fact that energy is obtained from 
incineration105. 

  Given the concern that the results of LCA studies on waste management options were very different, a significant finding from 
the ETC/WMF105 review is the fact that when the studies are analysed using set quality criteria, they arrive at similar 
conclusions. The differences observed in the LCA studies analysed were found to be due to differences in the applied LCA 
methodology and particularly the definition of the paper system and its boundaries, rather than actual differences in the 
environmental impacts. The report concludes that the differences were due to an unawareness about the need to include and 
justify certain assumptions in comparative LCA, rather than as the result of a conscious methodological decision105. 
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By Material 
(continued) 

Paper and cardboard 
(continued) 

Paper fibres become shorter and shorter 
each time they are recycled, and after a 
maximum of 6 or 7 times of recycling, 
fibres eventually become too short for 
further recycling. A reasonable 
assumption is that exceeding a certain 
percentage of use of the shorter recycled 
fibres in paper, reduces dramatically its 
properties, and results in the need to use 
more paper mass of recycled fibres to 
obtain a product with equivalent quality 
and physical properties than a similar, but 
lighter product made of virgin paper105. 

According to a report by ACRR (2004) based on data from the year 2000, 4% of the 
total consumption of plastic in Western Europe was from recycled polymers, and 96% 
was from virgin polymers.  Total consumption was 36,768kt136. 

 Each kg of plastic produced requires ca 2 
kg of oil. By replacing crude oil with 
recyclate, raw material consumption 
decreases, whilst efficiency of plastics at 
‘end-of-life’ increases136.  

Primary energy savings through the use 
of secondary raw materials compared with 
the use of primary raw materials, presents 
an energy saving of 65% paper46. 

Several factors affect recycling rates, 
such as the paper quality, country (history 
of recycling paper, legislation, geography 
and population density) and trade of 
converted products is difficult to trace and 
can distort collection rates79.  

By Material 
(continued) 

Paper and cardboard 
(continued) 

A Swedish study (1994-5) compared the 
environmental impact of recycled and 
virgin paper sources. The results 
demonstrate that newspaper production 
using 100% recycled paper consumes 
almost half the energy (8.9 GJ/tonne) as 
newspaper production from virgin sources 
(16.1 GJ/tonne).  In comparing the 
emissions from unbleached paper pulp 
with and without the use of recycled 
paper, the study also showed that the use 
of recycled paper results in less emissions 
than using new pulp.  For example, CO2 
emissions (kg/tonne) using recycled paper 
was 14-21 compared to 12-37 for new 
pulp, the phosphorus emitted (g/tonne) 
using recycled paper was 10-17 
compared to 18-40 for new pulp, and 
nitrogen emissions (g/tonne) were 80-220 
using recycled compared to 230-440 from 
new pulp122. Although the use of recycled 
paper is more environmentally friendly 
than using virgin material, it must be 
noted that recycling gives rise to 
considerable energy consumption and 
emissions59.   

CEPI points out that it is assumed that 19% of paper and board products put on the 
market cannot be collected and/or recycled for technical reasons, and collecting and 
recycling all that is technically feasible would not be economically or environmentally 
sound80. 
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By Material 
(continued) 

Plastics All the LCA studies reviewed in the EEB 
report114 on Plastic Recovery identified 
that mechanical recycling has greater 
ecological benefits than feedstock 
recycling, energy recovery or landfill, 
provided that the recycled material 
substitutes at least a proportion of virgin 
polymers and losses during processes are 
low. Mechanical recycling is particularly 
advantageous with regard to the 
ecological categories ‘primary energy 
consumption’ and ‘greenhouse gas 
emissions’.  These advantages are the 
same whether consumers transport the 
plastic waste to collection points or 
whether a kerbside collection system is in 
operation for mixed plastics with post-
collection separation. 

Primary energy savings through the use of secondary raw materials compared with 
the use of primary raw materials, presents an energy saving of 80% for plastics46.  

  A review of recent LCA studies on plastic 
recovery, shows that collecting, sorting 
and pre-treatment of waste for recycling 
contributes only slightly to the 
environmental impact of the total recycling 
system.  For example, transport amounts 
to 10-20% (sometimes 30%) of the 
ecological burden of the recycling chain in 
total, but they never influence the results 
of the ecological assessment in a 
negative way. The studies indicate that 
transport is justified from an ecological 
point of view114.  

The main benefit of plastic recycling is the savings associated with primary energy 
consumption136.  The energy required to produce recycled PET flakes can be reduced 
to 62-92% of the energy required to produce virgin resin137. Reported energy savings 
of ca 38% can be achieved by processing LDPE films into granulate and 77% energy 
savings can be made by reprocessing rigid HDPE bottles, compared with production 
of the virgin material138, 139. 

By Material 
(continued) 

Plastics Estimate that recycling leads to reduction 
in CO2 emissions compared to 
incineration.  Recycling also better in 
terms of fossil feedstock conservation, 
although the type of energy used in 
recycling (renewable or not) may 
influence final balance.  Not clear whether 
recycling has less impact in term so 
energy use compared to incineration. 
Mechanical recyling more advantageous 
than feedstock recycling. 91 

Costs of mechanical recyling (including collection, sorting, transport, preparation and 
recycling) by product:  HDPE, Pet and PVC bottles, LDPE film and PS yoghurt cups. 
Also costs of chemical recyling for industrial wastes and mixed plastic household 
waste.  Forecast that in 2000 reaching the packaging directive would cots 29% more 
than incineration (850 mill Ecus).  Also that putting max effort into recycling would 
cost 80% more compared to incineration (2 300 mill Ecus).  91 
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By Material 
(continued) 

Plastics A study for the European Commission 
(2001) on the impacts of different waste 
management options on climate change, 
demonstrates that compared with 
processes of producing virgin resins, 
recycling processes produce less CO2, 
e.g. in the case of plastics, virgin HDPE 
emits 1000 kg CO2/t, compared to 341 kg 
CO2/t from the recycled process42. 

SYMIRIS is the Syndicate of municipalities of the region of Rambouillet (France), 
which gathers together 183 municipalities and 160,000 inhabitants. Since 2000, 
plastics have been collected in the 19 container parks of SYMIRIS, all plastics are 
accepted and despoil is free of charge to everyone.  Each year 800t of plastics are 
collected.  The collection costs are € 45/t, transportation costs from the container 
park to the sorting facility are also € 45/t, and finally the sorting costs are € 75/t. Thus, 
the total costs for SYMIRIS are € 165/t. The French Sydicate of pipes and Fittings 
cover the costs of the PVC fraction.  The economic logic for supporting the residual 
fraction is based on avoided costs and incomes from sales. The materials are sold for 
€ 45-60/t, avoided costs are € 62/t for landfilling (plus transport), or € 76/t (transport 
included) for incineration. Incomes are € 107-138/t136.   

  According to a report by ACRR (2004) plastic recycling costs can range between € 
100–1600/t, yet savings and revenues can reduce this by € 50-370/t. The balance 
between costs and revenue is dependant on the waste streams targeted and the 
methods of collection and processing employed. For some waste plastics, there are 
reported shortfalls of between € 270 –1650/t. The implication of this is that, while 
plastic recycling may be profitable in some cases, in others extra funding is needed to 
support plastic recycling136.  

 Glass    
 Rubber    
 Textiles     
 C&D aggregates    
By Key 
Products 

Batteries    

 Electrical Equipment    

 Packaging  In Germany in 2002 recycling packaging waste led to a positive balance of 67.5 
million megajoule primary energy through savings of primary materials45. 

   In Germany, recycling of light weight packaging has allowed 33 billion mega joules in 
energy to be saved69. 

   In 1998 in Germany, the recycling of plastic packaging was estimated to have saved 
74 million litres of oil, 50% of energy compared to the new production of the plastics 
and 63,000 tons less in C02 emissions69

. 

 Vehicles    
 Tyres    
 PVC    
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ANNEX 4. DATA ON NON-IPPC COVERED WASTE TREATMENT METHODS 

Exhibit 30 provides figures68 on waste operation sectors not or partially covered by IPPC. This table does not give a complete overview of all 
relevant aspects from all processes. Especially data on number, size and geographical distribution of installations are not available in literature. 
Gathering of primary data was not part of this task (apart from the case studies). 

                                                      
68 Source: tables in tabular appendix of this report, unless stated otherwise.  
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Exhibit 30 Data on non-IPPC covered waste treatment methods 

Process Size of 
waste 
stream 

Amount of 
waste 
treated 

Number 
of 
installat
ions 

Size 
distribution 
of 
installations 

Geographical 
distribution 

Key environmental impact Variation in regulation across 
EU 

International trade 

Sorting of 
Construction 
and 
Demolition 
waste 

711 
Mton/y 

28% is re-
used or 
recycled 

  Denmark, the 
Netherlands and 
Austria more than 
80% of the C&D 
waste is 
recovered, while 
the recovery rate 
in Spain is below 
30%. 
 

use of valuable resources (and 
energy) 
A small part (however 
distributed in the waste) of C&D 
waste can be hazardous waste 
(e.g. asbestos, polycyclic 
aromates) 

For e.g. Irelands 1998 recycling 
targets aim to achieve 50% 
recycling by 2003 rising to at 
least 85% by 2013.  

No data on trade available. 
Since C&D waste has a high 
density and a rather low value 
long distance trade is only to be 
expected for high calorific 
fractions (wood, plastic) and 
metals 

Composting 
of Organic 
waste (incl. 
Methanisatio
n)69 

50 
Mton/y  

Ca. 22 Mton >2000 There are two 
main types of 
installations: 
several 
hundreds of 
large industrial 
type of 
installations 
and the rest is 
small (often 
<1000 ton/y) 

The large 
industrial 
installations are 
mainly to be found 
in urbanised 
areas, while the 
smaller 
installations are 
mainly in rural 
areas. Composting 
is well developed 
in Austria, 
Flanders, 
Germany, Italy 
Netherlands, 
Sweden and 
Catalonia. It is in 
implementation in 
Denmark and the 
UK, and in the 
beginning phase in 
Finland, France 
Czechia and 
Slovenia.  

Odour 
Also contamination of water 
and soil with organics possible 
There is discussion about the 
detrimental effects of organic 
compounds in aerosols 
Noise of machinery can also be 
a problem 

In Germany all installations 
above 10.000 kton/y should be 
‘closed system’ installations by 
2007, smaller installations 
should be at least 500 m from 
any residential building. In other 
countries at least fluid detaining 
floors and wastewater 
treatment are obliged. There 
are also countries without 
specific regulation for 
composting.  

Cross border trade in limited 
amounts only in urban areas 
near the border  

                                                      
69 Source: organic waste case study and ECN data (comm.. Josef Barth) 
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Pre-treatment 
of burnable 
waste for co-
incineration 

>100 
Mton  

4.37 Mton 
(2001), 1/3 
hazardous  

137 for 
hazardo
us 
waste, 
129 for 
non-
hazardo
us waste 
(EU15) 

Size is on 
average 
18.000 ton/y 
for solid 
waste, 5-
100.000 ton/y 
for liquid 
waste 

All EU15 
countries, apart 
from Greece. Italy 
and Luxemburg 
only have pre-
treatment 
installations for 
non hazardous 
waste 

Spillage of waste (esp. for 
hazardous waste, oils); 
furthermore dust (from milling) 
and energy use 

In the Netherlands 80% of fuels 
for cement kilns is replaced by 
waste, In some southern or 
eastern countries there is no 
substitution. There are no 
specific environmental 
regulations for pre-treatment, 
however these are in general 
large installations where 
environmental permits are 
necessary. 

Large trade in incinerable 
waste in Europe (in hundreds of 
kton/y) 

ELV 
dismantling 
 

Approx
. 8 mln 
ton 

Almost all 
cars are 
dismantled 
or shredded 
at End of life 

17000 
car 
dismantl
ers, 248 
shredder
s 

The average 
size of a car-
dismantler is 
between 250 
and 1000 
ELVs /year 

Car dismantlers 
are everywhere in 
Europe, as well as 
shredders 

Recycling %, spillage of oils 
(and other fluids) and 
prevention of shredder residue 
production are important items 

EU directive sets high recycling 
targets for every MS (85% 
recycling in 2006). Netherlands 
have financing system to make 
recycling of non-economical 
parts possible, and has 
reached 2006 targets. 
Countries like Ireland and the 
new MS have not yet fully 
implemented the ELV directive. 

Not much trade in ELVs, 
however the main products 
(steel and aluminium scrap) are 
commodities. There is also an 
enormous trade in used cars 
that are considered ELV in e.g. 
Germany but that are still riding 
around in Poland and other 
eastern countries for a few 
years before they become real 
ELV. This concerns 
approximately half of all 
deregistered cars in W-Europe 
at the moment. 

WEEE 
dismantling 

6 Mton 
(1998) 

10% is pre-
treated, rest 
is directly 
incinerated 
or land filled 

   Hazardous materials in WEEE: 
batteries and flame retardants 

EU WEEE directive is basis  

Sorting of 
Packaging 
waste 

58 
Mton 
(1997, 
EU11) 

53%, mainly 
glass and 
paper 

   Use of material EU Packaging directive sets 
targets for recycling and 
recovery (55%). National 
systems aiming at obtaining 
these figures are however 
completely different, e.g. DSD 
in Germany with Grune Punkt 
system, and voluntary 
measures in the Netherlands 

 

Co-
incineration 
of carcasses  

     Prevention of animal diseases   
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Off-site 
treatment for 
recycling of 
Slags and 
ashes 

    In Denmark an 
Netherlands 85 % 
of incineration 
slags is used as 
road material. Fly 
ash from steel 
production used in 
cement production 

Resource use; prevention of 
spreading of heavy metals 

  

Recycling or 
co-
incineration 
of sludges 

7.2 mln 
ton 
(1997) 

       

Mechanical 
recycling of 
plastics70 

22707 
kton/y 
(2002) 

2808 (of 
which 2542 
in Europe) 

     342 kton of plastics are 
mechanically recycled outside 
Europe), Intra European trade 
was 262 kton (for mechanical 
recycling) 

Chemical 
recycling of 
plastics 

22707 
kton/y 
(2002) 

330      Intra-European trade was 8 
kton in 2002 (for feedstock 
recycling), no exports outside 
Europe for feedstock recycling 

Preparation 
for recycling 
of paper until 
deinking 

79 
Mton 
(2002) 

42 mln ton is 
recycled 
2001 

   Raw material use; deforestation EU recycling target of 56% by 
2005 (European declaration on 
paper Recovery.  

In 2003 about 12 Mton of 
recovered paper crossed a 
border of CEPI countries (about 
27% of the recovered recycled 
in CEPI countries). According 
to CEPI net exports of 
recovered paper amounted to 
4.2 Mton in 2003 compared to 
3.8 Mton in 2002 (+10%), and 
2.6 Mton in 2001. China 
remains the largest importer of 
European recovered paper 
because of huge investments in 
new paper recycling capacities. 
In 2003 the UK was the largest 
European net exporter of 
recovered paper 

                                                      
70 Source: Plastics in Europe, An analysis of plastics consumption and recovery in Europe, Summer 2004, Plastics Europe, Brussels, figures for Europe, include. 
Norway and Switzerland) 
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Waste glass 
preparation 
off-site of a 
glass mill  

Approx
. 15 
mln ton 
(2002) 

8.8 mln ton 
or 59% 
(packaging 
glass, 2002 

 There are 
presumably 
150.000 
people 
working in 
textile 
recycling in 
Europe 

  In 1997 the recycling rates of 
glass ranged from 24% in the 
UK and 84% in Germany. The 
average recycling rates in 1997 
for EU11 amounted to 52% 

 

(Preparation 
for) Recycling 
of wood 

      Standards should be developed 
for recycling facilities and 
products, to reduce trade 
barriers between Member 
States. For e.g. the German 
Regulation on Waste Wood 
stipulates compliance with 
separation requirements, 
landfill prohibitions, sets limits 
on heavy metals and other 
hazardous substances. For 
imports, it’s important to 
prevent furniture and children’s 
toys being made from wood 
with less stringent requirements 

 

(Preparation 
for) Recycling 
of textiles 

.        

(Preparation 
for) Recycling 
of rubber 
(tyres) 

3 
Mton/y 
(2003) 

80% 
recovery in 
2004; 
energy 
recovery 
(27%), 
material 
recycling 
(24%), 
export and 
reuse (12%) 
or retreading 
(11%) 
(2002) 

  Austria, denmark, 
Finland, Sweden, 
Switzerland 
recover 100% 

Tyres do not decompose and 
can be a fire risk affecting the 
air with toxic fumes, and 
watercourses, which fire 
quench waters can run into.  

EU Landfill Directive bans land 
filling of whole tyres (2003) and 
of shredded tyres (from 2006) 
 

12% exported (2001) 

(Preparation 
for) Recycling 
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of minerals 
(sand/stones) 

Waste iron 
preparation 
off-site of 
iron/steel mill  

86 
Mton/y 
(EU 
15) 

61% 
recycling 

   emissions to air, including 
halogens , nitrogen oxides, 
suspended particulates (dust), 
sulphur dioxide, and volatile 
organic compounds (VOCs). 
Also VOCs for degreasing. 

 Scrap is a commodity 

(Preparation 
for) Recycling 
of edible 
oils/fats 

        

(Preparation 
for) Recycling 
of gypsum 

 7.1 Mton        
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ANNEX 5: STAKEHOLDER CONSULTATION ON THE 
TSPRW AND IPPC EXTENSION 

In the stakeholder consultation regarding the Thematic Strategy on the Prevention 
and Recycling of Waste (TSPRW) one question focussed on effects of IPPC 
extension. More specifically it was asked to provide data and/or information on the 
economic, environmental and social impacts of extending the IPPC Directive to all 
waste treatment operations to ensure common waste treatment standards for 
waste treatment facilities throughout the EU, thus achieving a level playing field for 
recycling activities and for recycled material. It was asked to include data and 
information on how these options could contribute to reaching recycling targets, 
and to assume that installations below a certain threshold would not be covered. 

The effects of extending IPPC mentioned in the responses (in general brief and at 
a high level of abstraction) are summarised in Exhibit 31. 

Exhibit 31 Possible effects of IPPC extension as mentioned by 
stakeholders in consultation on TSPRW 

IPPC and environmental efficiency IPPC and recycling rate 
IPPC will raise the environmental standards for 
operations to the Level of Best Available Technology. The 
direct effect on the environmental efficiency is therefore 
positive.  
(However the improvement may be low for the waste 
treatment processes not yet covered. There are also 
questions about the actual effect of IPPC for the 
processes presently covered). 
IPPC may increase time for issuing permits, which may 
lead to a delay of environmentally relevant investments, 
and therefore have a (temporarily) negative effect on 
environmental efficiency. 
IPPC will have no effect on the environmental efficiency 
in a number of countries because the principles of IPPC 
are already used in the legislation of these countries. 
IPCC can lead to a more flexible legislation that takes 
innovation into account, which can lead to a higher 
environmental efficiency. 
IPPC may give an impetus to eco-design/ and therefore 
increase environmental efficiency 

IPPC can raise the costs (administrative costs as 
well as compliance costs) for recycling operations. 
This may lead to: 

companies hesitating to start recycling, and 
therefore a lower recycling percentage 

higher prices for recyclates (that compete with 
virgin materials) and therefore loss of market share 
for recycled materials, and less recycling 

closure of factories that cannot bear the costs 
and therefore less recycling 

recycling being more expensive then competing 
options for disposal, and therefore decrease in 
recycling  

IPPC can lead to a more flexible legislation that 
takes innovation into account, which can lead to a 
higher recycling rate. 
IPPC may give an impetus to ecodesign/design-for-
recycling and therefore increase recycling rates 
IPPC may lead to longer permitting periods, which 
may lead to postponement of environmental 
investment, which may lead to a (temporary) 
decreased recycling rate. 

IPPC and level playing field IPPC and smaller operations 
Implementation of IPPC may lead to European goods 
with the highest standards of environmental protection in 
competition with unregulated imports. This could lead to 
further export of jobs. and can lead to a migration 
movement of polluting and waste intensive producers to 
outside the EU 
IPPC leads to the development of common facility 
standards, which leads to a level playing field between 
operators which prevents eco-dumping (minimum 
standards better) and therefore has a positive effect on 
environmental efficiency. This also prevents unfair 
competition and harmonises waste treatment methods. 

Cost effects of IPPC extension (both administrative 
as well as compliance costs) will have a larger 
impact on smaller companies the on larger 
companies. They might stop their operation. 
IPPC is too expensive for small operations since 
profitability is determined by the intrinsic value of the 
materials (and therefore by the volume treated) 
Maintenance of capacity thresholds may hamper the 
development of common facility standards and 
distort market competition,  
Removal of capacity thresholds may place too much 
burden on smaller factories (e.g. recycling firms, 
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IPPC does not necessarily lead to a level playing field, 
because different authorities apply BREFs differently 
(different regulation and enforcement). Furthermore 
standards for different processes may be different (e.g. 
incineration in waste incinerator vs. cement kiln) 
Maintenance of capacity thresholds may hamper the 
development of common facility standards and distort 
market competition,  
Differences in capacity thresholds between countries can 
accentuate or distort competition 

repair shops etc) 
Differences in capacity thresholds between countries 
can accentuate or distort competition 
When capacity thresholds are too high in some areas 
IPPC will have no effect 

IPPC and administrative costs IPPC and processing costs 
IPPC is most likely to raise the administrative costs of 
getting a permit, although, at least in some countries the 
costs of IPPC permitting may be comparable to normal 
permitting costs. The rise in administrative costs is, in the 
opinion of some, too high compared to the possible 
environmental effects. 
IPPC might make procedures for permitting more time 
consuming. 

Because IPPC may raise environmental standards 
there may be costs of compliance: a rise of 
processing costs This has an effect on recycling, 
environmental efficiency and has business effects. 
 

IPPC and business effects IPPC and trade  
IPPC may lead to ecodumping to countries outside 
Europe 
IPPC leads to common standards within Europe, and 
therefore prevents ecodumping within Europe 

IPPC and additional legislative options 

IPPC is working on an operations level, it cannot be 
used for waste management (steering of waste to a 
certain type of treatment). Additional legislative 
measures are necessary for this. 
IPPC should not be used for operations where the 
EU has defined minimum standards 
Risk assessment should be part of IPPC 

IPPC and new MS 

IPPC can raise administrative burden, as well as costs of 
compliance, this will make companies hesitate to start 
recycling (or stop with recycling, esp. smaller companies 
and companies in new MS) which leads to lower number 
of companies, lower employment.  
IPPC leads to extra costs of compliance (because of 
process based measures), and will therefore increase the 
recycling costs and therefore also the cost of recyclates 
that have to compete with virgin materials. 
IPPC may lead to stringent measures which may lead to 
closure of factories which leads to increase in landfill and 
lower employment. 
Extension of IPPC to pre-treatment may increase the 
quality of recycled raw materials and therefore have a 
positive economic impact. 
IPPC may lead to ecodesign by producers but further 
measures would be repetitive and expensive, resulting in 
additional costs to the consumer 
Goods made in IPPC factories in Europe with the highest 
standards of environmental protection are in competition 
with unregulated imports. This could lead to further export 
of jobs. and can lead to a migration movement of polluting 
and waste intensive producers to outside the EU 

Cost effects of IPPC extension (both administrative 
as well as compliance costs) will have a larger 
impact on companies in new MS. IPPC may lead to 
slower growth of recycling and waste treatment 
capacity in these countries 
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