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1. BACKGROUND 
 
EU Roadmap to a Resource Efficient Europe 
 
In September 2011 the European Commission published its Communication Roadmap 
to a Resource Efficient Europe (EC 2011a). 
 
Following its exposition of the rationale for resource efficiency, the Roadmap had 
three main sections, entitled Transforming the Economy, Natural Capital and 
Ecosystem Services, and Key Sectors. Each of these sections was divided into themes, 
and associated with each theme was a Milestone, which indicated desired progress by 
2020 towards resource efficiency, in terms of the theme. 
 
The Roadmap committed the European Commission “to discuss and agree on 
indicators and target by the end of 2013” (ref., p.4), and to this end ran a consultation 
process from July to October 2012, to respond to a Consultation Paper, ‘Options for 
Resource Efficiency Indicators’ (EC 2012a), which contained a Draft Scoreboard on 
Resource Efficiency (EC 2012a, Annex 2), structured and with indicators as in Annex 
1 of this paper, from which it can be seen that the Draft Scoreboard contained a Lead 
Indicator, a Dashboard of three supporting indicators, and further indicators structured 
after the three main sections of the Roadmap set out above. 
 
The purpose of this paper is to comment on the Draft Scoreboard, suggesting other 
indicators where this seems desirable.  
 
 

2. RATIONALE FOR RESOURCE EFFICIENCY 
 
As noted above, the EU Roadmap (EC 2011a) provided a rationale for resource 
efficiency, and it is not the purpose of this paper to supplement this in detail. 
However, it may be worth outlining why the situation now in relation to the 
availability of global resources is different from that in the past. 
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Natural resources obviously have always served, and serve now, as crucial inputs into 
the economy across many economic sectors, as diverse as manufacturing, energy, 
agriculture, food and drink, mining, medicine, construction and transport. More 
fundamentally, such basic resources as water, food, and air, and the underlying 
ecosystems and climate that produce them, are the pre-requisites for human life and 
health, as energy is for life and all economic activity.  
 
Historically, the global (as opposed to local) availability of these inputs has not been 
in question. This is no longer the case. Increasingly it is recognised by such figures as 
the UK Chief Scientific Adviser Professor Sir John Beddington that the world could 
well see a ‘perfect storm’ of interacting crises related to food, energy and water as 
early as 2030 (Beddington 2009, and see Sample 2009), which could play havoc with 
the global economy, as well as regional economies, undermine social cohesion and 
precipitate social unrest. Such concerns in themselves provide political justification to 
take account of the risks associated with the adequate availability of different kinds of 
resources1, and ensure their maximum economic utility through public policies that 
seek to encourage resource efficiency.  
 
One of the indications of the increasing economic importance of resources is the 
upward trend in commodity prices in recent years, as shown in Figure 1.  
 

                                                 
1 Throughout this paper resources are defined broadly to include issues of both resources and the 
natural environment, including abiotic resources (fossil fuels, metals, minerals), biotic resources 
(forests and other ecosystems and the goods and services they produce, such as food, fuel, fodder, fibre 
and fertiliser), plus such systemic resources as ambient energy, space, soil, water, the land, atmosphere 
and sea, and the great natural cycles of carbon and nitrogen, that affect climate. 
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Source: Dobbs et al. 2011, Exhibit E1, p.5 
 
The authors of the report (from the McKinsey Global Institute) in which Figure 1 
appears, consider that such trends are driven by a number of underlying factors of 
new global significance, including the resource demands of three billion new middle 
class consumers and of those who still lack basic access to energy, food and water; 
inter-linkages between resource demands and the economies that generate these 
demands; global environmental constraints on the supply of some resources; and 
geopolitical tensions and constraints that may restrict access to those resources that 
exist. These factors “could impose a significant negative impact on economic growth, 
the welfare of citizens (particularly those on low incomes), and public finances” 
Dobbs et al. p.29), and led the authors of the report to conclude: “The resource 
challenge of the next 20 years will be quite different from any we have seen in the 
past.” (Dobbs et al. 2011, p.5). 
 
Such concerns were echoed in other recent major overviews of resource issues (e.g. 
Lee et al. 2012; Kristof & Hennicke 2010), and have been a major theme in the 
publications of UNEP’s International Resource Panel (e.g. UNEP 2011a). They have 
also been a major driver in the calls of a number of international organisations (e.g. 
OECD 2011, UNEP 2011b, UNESCAP 2012 and World Bank 2012) for a new 
emphasis on ‘green growth’, as opposed to the undifferentiated pursuit of GDP 
growth, that gives far more emphasis to resource and environmental issues. 
 
As Figure 1 illustrates, some of the trends affecting resource inputs to the economy 
are already, wholly or partially, being captured in prices e.g. oil prices. However, 
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other factors, such as the availability and use of water for agricultural production, or 
many impacts on ecosystems, and their functions and services, and the environment 
more generally, are often not reflected in prices (MEA 2005, Kumar 2010). In fact, 
the values related to ecosystems, or natural resources acting as sinks, or as directly 
improving human welfare, are almost never reflected in markets. Such issues provide 
a clear justification for public policy to seek to ensure access to natural resources and 
both to increase the efficiency of, and to reduce the environmental impacts associated 
with, their extraction and use.  
 
Under such circumstances, investment in resource efficiency may be expected to have 
positive effects on economic output, as well as on human welfare more widely. For 
example, Figure 2 (UNEP, 2011b) shows that a scenario where the depletion of 
natural capital is allowed may constrain GDP growth even in this decade against a 
scenario where investment in natural resources and resource efficiency occurs. The 
policy of countries towards natural resources is therefore likely to affect their 
potential to grow their economic output, businesses and workforce. There will also be 
substantial investment opportunities in new industries which develop as a result of 
processes of ‘green growth’.  
 
Removing environmentally harmful subsidies may also be expected to have positive 
effects on economic efficiency, the public finances and human welfare. While 
correcting market failure more widely to incorporate the unpriced values of natural 
resources and the environment may initially add to inflation, as including in prices 
resources previously not reflected in them will increase the costs of inputs to certain 
production processes, the resulting values will send the right signals to markets about 
value, scarcity and priorities for resource allocation. Trade and investment patterns 
will change in response to these signals, and investors will be able to have more 
confidence than at present that these flows reflect a utilisation of natural resources 
that may be expected to persist into the long term. At the local level, the productivity 
of whole societies may well be affected by aspects of air and water quality. In this, the 
second decade of the twenty-first century, the efficiency of the use of resources and 
the environment has become of key macro-economic importance for all countries, but 
especially for major resource-importing regions such as the European Union. 
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Figure 2: Scenarios of ‘Green Growth’ and ‘Business as Usual’ in the UNEP Green 
Economy Report 
Source: UNEP 2011b, Figure 13, p.523 
 
Increased resource efficiency can therefore be seen to be a legitimate goal of public 
policy for a number of distinct reasons: 

• It can contribute to increased economic productivity and therefore economic 
growth, competitiveness and employment 

• It can alleviate the effects of resource scarcity 
• It can contribute to resource security 
• It can reduce the environmental impacts of resource extraction and use and 

therefore  contribute to environmental sustainability 
 
The public policy potential for resource efficiency arises from its positive conceptual 
linking of the resource/environment and economy agendas. The notion that it may be 
possible for policy to achieve both economic and resource/environment objectives, 
rather than involving their trade-off, is inherently attractive. It is for these reasons that 
it is desirable to develop indicators for resource efficiency, so that trends in the use of 
resource can be monitored and managed, and targets for resource efficiency so that 
progress towards its improvement, and the effectiveness to policies to achieve this, 
can be assessed. 
 
 

3. INDICATORS OF RESOURCE EFFICIENCY 
 
The first and over-arching challenge for an indicator framework on resource 
efficiency is to show to what extent this potential is in fact being realised. This will 
require indicators of resource production and use, indicators of environmental impact, 
and indicators of economic benefit, separately, linked, or both. 
 
The resource efficiency and environment agendas 
 
Resources are of widely varying types, with the common characteristic that they 
produce benefits, i.e. they contribute to human welfare, either directly or through their 
contribution to economic production.  
 
Concerns on the more narrowly defined resource side are with the depletion of 
(scarce) non-renewable resources, and the non-renewing of potentially renewable 
resources, either or both of which may result in rising or volatile prices, eventual 
limitations on the availability of the resource, or negative environmental impacts or 
effects on the generation of ecosystem goods and services. According to the EU 
resource-efficiency flagship initiative (European Commission 2011b, p.2) “resources 
include raw materials such as fuels, minerals and metals but also food, soil, water, air, 
biomass and ecosystems”, some of which will be of more concern than others.  
 
Resources may be classified more systematically into: 

• Ambient energy (e.g. wind, wave, sun, tide) 
• Biotic materials (e.g. soil, terrestrial, freshwater and marine biomass, food) 
• Water 
• Air (including considerations of climate) 
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• Abiotic raw materials (e.g. fossil fuels, metals, non-metallic minerals) 
• Land resources and ecosystems (e.g. agricultural systems, fishing grounds 

protected sites [wholly or mainly uncultivated, and largely managed for 
biodiversity or habitats], built-up land) 

 
On the environment side of resource/environment issues there is already a plethora of 
well understood indicators that need little repetition here. There are two main sets of 
issues that need to be captured: 

• Environmental capacity (the ability of the environment to sustain ecosystems 
and produce of ecosystem goods and services, and to maintain human health). 
Environmental degradation, through pollution (excessive emissions to air, 
water, land) or through resource extraction and land use change (relating this 
to land), reduces environmental capacity, which is the justification for 
including pollution reduction under the heading of ‘increasing resource 
efficiency’.  

• Environmental benefits to humans that increase their quality of life 
 
Both sets of issues are reflected in the ongoing revision at global level of the System 
of Environmental-Economic Accounting (SEEA) (UN 2012) and the World Bank’s 
WAVES (Wealth Accounting and the Valuation of Ecosystem  Services) project2, and 
at national level through    such analyses of ecosystem goods and services as the UK 
National Ecosystem Assessment (UKNEA 2011), and concern to increase their 
visibility is well expressed through the ‘Beyond GDP’ agenda (EC 2009). 
 
The different resources clearly have widely differing availabilities, and spatial and 
environmental characteristics, within and between the categories. Some of them are 
widely traded, which has implications for resource security, some are not. Some have 
very local characteristics (e.g. land, water). Some are scarce, or potentially scarce 
(e.g. some metals) some not (e.g. many non-metallic minerals). Different abiotic 
materials have very different environmental implications, in terms of both their 
extraction and potential for pollution. The environmental impacts may also range 
from the global (e.g. climate change) to the very local. It is this heterogeneity and 
complexity that makes the development of aggregate indicators even just for resource 
and environmental issues so problematic, before even considering the economic 
dimension of resource efficiency. In order to cope with this complexity, a systems 
perspective needs to be adopted in order to define a framework that identifies the 
common characteristics of resources used by humans, and to indicate how a more 
efficient use may contribute to a more sustainable condition of natural systems and a 
more sustainable interaction between the socio-economic and environmental 
system(s). One such a systems perspective is provided by the concept of socio-
industrial metabolism. 
 
The economy agenda 
 
Resource efficiency seeks to reflect those economic issues that intersect with issues of 
resources and the environment. The policy perception underlying the Roadmap is that 
these issues are currently inadequately reflected in markets and inadequately 
promoted by public policy. The following broad economic issues seem relevant: 

                                                 
2 See http://www.wavespartnership.org/waves/  
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• Natural capital: this comprises any natural material or area which may be 

viewed as a resource, because it has a direct link to, or otherwise facilitates, 
economic activity. It therefore comprises all: 

o Resources, as broadly defined above; 
o Waste materials, which may be turned into resources; 
o Natural systems, comprising the interactions between resources as well 

as the resources themselves, which produce ecosystem goods (e.g. 
food) and services (e.g. landscapes that provide the basis for tourism). 

• Innovation which leads to economic benefit as well as resource/environment 
improvements (which is one definition of eco-innovation). The innovation 
may be in respect of  

o Technology 
o Business models (e.g. relating to energy/materials management) 
o Institutions (e.g. statutory or regulatory bodies) 
o Policy approaches (e.g. extended producer responsibility, 

environmental tax reform) 
o Investment/financial vehicles (e.g. Green Investment Banks) 
o Working arrangements and consumption habits and patterns 

(Spangenberg et al. 2010) 
• Competitiveness, which at the macro level is reflected in the trade balance, but 

in respect of natural resource issues, is best revealed and assessed through 
international benchmarking and comparison of key sectors (e.g. energy, iron 
and steel, non-ferrous metals, cement, aggregates, bulk chemicals, pulp and 
paper, ceramics, water, agriculture, construction, transport) 

• Employment, reflected not only through such concepts as ‘green jobs’, for 
which there may be more potential in some sectors than others, but also more 
broadly through connection with the concept of human capital (health/fitness, 
skills, education) 

• International relations/co-operation, through such issues as the foreign 
impacts of domestic consumption, and issues related to trade (e.g. sustainable 
commodity production, border tax adjustments, fair trade) and security of 
supply. 

 
General issues related to resource efficiency indicators 
 
The breadth of resource, environmental, economic, and social issues with which the 
concept or resource efficiency interacts, indicates the challenge of constructing a 
manageable indicator scoreboard that shows whether improvements in resource 
efficiency are being achieved. Because resource efficiency aims to improve both 
economic performance and the use of resources and the environment, the scoreboard 
as a whole should show the relationship between economic performance, resource 
use, and environmental impact. In EC 2012 (pp.6-7), the issues on which the 
scoreboard is expected to shed light are summarised as the maintenance of the natural 
capital base, the resource efficiency of both production and consumption, both in the 
EU and outside it, EU growth and competitiveness, and whether risks of crossing 
thresholds of environmental sustainability are being avoided or effectively managed. 
These issues, together with general criteria for good indicators, will now be discussed 
in a little more detail. 
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The relation between EU and global resource efficiency 
 
Issues of resource access and availability have both global and European dimensions.  
At the global level the issues may be summarised in terms of: security (does EU use 
of resources contribute to or undermine the security of other countries and the world 
as a whole?); equity (if resources are scarce, and likely to become more so, does the 
EU use more than its ‘fair share’?); and sustainability (is the EU use of resources 
compatible with the world as a whole staying inside what has been called the ‘safe 
operating space’ [Rockström et al. 2009] of human activity?). These are clearly huge 
questions, and no indicator scoreboard of resource efficiency can be expected to 
deliver definitive answers to them, though it should be able to show the direction of 
travel in relation to these issues and to flag up any potentially dangerous or 
threatening development. It is therefore important that the scoreboard contains some 
indicators that will at least give some indication as to whether EU activities are 
making such issues more or less problematic, even though EU jurisdiction, and its 
potential to address these issues at the global level, is limited. 
 
At the EU level resource efficiency is also intended to contribute to resource security, 
by ensuring through EU and Member State legislation, that efficient use is made of 
the resources to which EU countries have access, and to the continental sustainability 
of resource use and the environment. It is also intended to enhance EU growth and 
competitiveness, an issue that it returned to below. 
 
These resource efficiency considerations at global and EU level, need not be 
conflicting, but nor are they necessarily compatible – it is easy to imagine situations 
in which, for example, EU resource security may be enhanced in ways that are not 
equitable in respect of other countries. It therefore seems desirable that a resource 
efficiency indicator scoreboard contains separate EU and global dimensions, to show 
that progress in respect of the former is not being made at the expense of the latter, or 
vice versa. 
 
Comparisons of resource efficiency between EU countries 
 
EU scoreboards normally involve comparisons between EU countries, and very often 
such comparisons, and the rankings they often entail, produce a powerful incentive for 
improvement among Member States (MS). 
 
However, resource use by individual countries is a function of many of their particular 
characteristics, of which natural resource endowments, climate and economic 
structure are three of the most important. It is unlikely that a simple ranking of EU 27 
countries across many indicators of resource efficiency will convey information that 
either reflects the relative efficiency with which resources are being used, or gives 
appropriate signals to those countries which could cost effectively improve their 
resource efficiency, which must be at least part of the purpose of such comparative 
indicators. 
 
At the very least, therefore, care should be taken with how countries are grouped 
together in such comparisons, to ensure that like countries and circumstances are 
being compared with like and appropriate conclusions about relative performance can 
be drawn. Given the heterogeneity of different countries and the factors that affect 
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resource use, coming up with such groupings will not be easy. Another means of 
facilitating comparison would be to account not only for the resources used from 
domestic extraction but all resources extracted for domestic use (i.e. product-life-
cycle-wide use of resources). This indicates that the selection of the indicator, and not 
just the grouping of countries, is important. 
 
Links between resource efficiency and economic competitiveness/jobs/growth 
 
One of the strongest political arguments for resource efficiency is that it can make 
economies more competitive and therefore contribute to both employment and 
economic growth. There are good theoretical reasons for such arguments: economies 
that develop by optimising their capital use (including natural capital), and achieving 
higher resource security and a higher degree of innovation usually also have higher 
competitiveness; at the same time, while innovation through labour-saving 
technological change may lead to unemployment, innovation that leads to higher 
resource efficiency, and which contributes to improved use of total capital and higher 
resource security, might contribute to secure employment, if the speed of innovation 
and the required enhancement of education and training remain balanced. 
 
However, the empirical demonstration of these arguments, and therefore the 
derivation of indicators that can indicate their validity over time, is extremely 
difficult. Part of the reason for this is that macro-economic models, which are in 
general required to show any overall effects on an economy from changes in resource 
allocation, are still poor in their representation of natural resources, and there are 
formidable issues of both data availability and mathematical tractability to be resolved 
if this situation is to be significantly improved. The unfortunate but inescapable fact is 
that if certain emerging resource scarcities or environmental impacts are not (yet) 
reflected in market prices, then those models which only reflect such prices will fail to 
reflect such scarcities or impacts, if they seek to account for them through material 
flows based on monetary statistics and input-output relations. 
 
But more generally there are so many issues apart from natural resources that affect 
macro-economic performance, the interactions between natural resources and the 
economy are so complex and diffuse and not all of them are reflected in monetary 
terms, and issues of resource security have such a strong geopolitical dimension that 
feeds into economic performance in such varied and unpredictable ways, that it seems 
unrealistic to expect the full economic benefits of resource efficiency to be fully 
quantified and easily expressed. On the other hand, this may not apply to the policy 
and other costs of increasing resource efficiency.  
 
Clearly it is desirable that indicators reflect as clearly as possible the benefits, as well 
as the costs, of resource efficiency policies, but policy makers will have to be on their 
guard that they do not allow the fact that the latter are more easily and precisely 
expressed to obscure the possibility that the former may be more diffuse and difficult 
to capture, but greater, especially over the longer term. 
 
Criteria for good indicators 
 
In addition to covering an appropriate range of issues, the indicators of resource 
efficiency need to comply with standard criteria for all good indicators. One 
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descriptor for such criteria is that indicators need to be SMART (Specific, 
Measurable, Attainable, Relevant and Timely)3. EC 2012 (p.7) uses the (partly 
overlapping) RACER criteria, which specify that indicators need to be Relevant, 
Acceptable (to stakeholders), Credible (comprehensible, unambiguous and easy to 
interpret), Easy to compute (based on available data), and Robust, with additional 
considerations being Timeliness (of data availability), Suitability for policy making, 
Consistency (e.g. with normal accounting principles) and Coverage (e.g. of EU 
countries). Compliance with such criteria, as well as the need to limit the indicators in 
any resource efficiency scoreboard to a manageable number, greatly reduces the 
range, scope and nature of indicators that can be adopted as indicators of resource 
efficiency. Where these are considered inadequate for the issues of interest, policy 
makers should set in train processes of data generation that will over time enable more 
appropriate indicators to be formulated and implemented.   
 
 

4. THE RESOURCE EFFICIENCY INDICATORS SCOREBOARD 
 
The purpose of the European Commission (EC)’s Draft Scoreboard of resource 
efficiency indicators, as expressed in EC 2012 (p.6), is to: 
 

• Measure the general progress towards a resource efficient, low-carbon 
economy; 

• Allow for an informed discussion of whether targets can be set in the context 
of resource efficiency; and  

• Communicate the importance of the link between resources and the economy.  
 
The third of these objectives, and the difficulty of achieving it, has been briefly 
discussed in the previous section, and is the subject of further comment below. The 
second is the subject of the next section. The first is related to the achievement of the 
Milestones for 2020, mentioned above, but which are now explored in more detail. 
 
The resource efficiency Milestones 
 
Annex 2, taken from the EC’s consultation paper on resource efficiency indicators 
(EC 2012) sets out the Milestones in the Resource Efficiency Roadmap (EC 2011a), 
tabulated according to the Roadmap’s main Themes and Sections, as follows: 
 
Transforming the Economy:  
1. Consumption; 2. Production; 3. Waste as a resource; 4. Supporting research and 
innovation; 5. Environmentally harmful subsidies (EHS); 6. Taxation 
Natural Capital and Ecosystem Goods and Services:  
7. Ecosystem services; 8. Biodiversity; 9. Water; 10. Air; 11. Land use; 12. Marine 
Key sectors:  
13. Food waste; 14. Buildings: 15. Mobility 
 
It is clearly desirable in principle that the indicators in the Scoreboard are able to 
show whether and to what extent the Milestones in the Roadmap are being met. 
However, inspection of Annex 2 shows that practically all the Themes have aspects of 

                                                 
3 See http://enrd.ec.europa.eu/evaluation/faq/en/indicators.cfm  
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their Milestones that have a strong aspirational quality that is not amenable to 
measurement according to indicators in this way. In respect of such Milestones, it 
seems that the best that can be achieved before 2020 is to set in place policy processes 
that move towards the achievement of the Milestones, and then assess at that date, 
through a mixture of quantitative and qualitative assessment, the extent to which they 
have been successful. Of course, this does not reduce the value of measures that will 
indicate the achievement of the Milestones, where feasible, and in the discussion on 
indicators that follows, some suggestions will be made for indicators that could give 
insights into this, but it is recognised that in many cases such indicators will only give 
a partial picture on progress towards the Milestones. 
 
The Indicators of the Scoreboard 
 
As noted above, the European Commission’s Draft Scoreboard of resource efficiency 
indicators contains a Lead Indicator, a Dashboard of three supporting indicators, and 
further indicators structured after the three main sections of the resource efficiency 
Roadmap. The proposed Lead and Dashboard indicators in EC 2012 are set out in 
Table 1. It can be seen that the chosen indicators cover: resource use and the 
environmental impacts of resource use; the dimensions of material, energy and water 
use, and climate change; and resource use and its impacts in both the EU and outside 
it, resulting in a framework that already has sixteen indicators. However, in the actual 
Scoreboard that was put out for consultation in EC 2012, as shown in Annex 1, the 
globally oriented indicators were all omitted, as were some of the other suggestions in 
Table 1. This clearly needs rectification in due course. For the present, the discussion 
of the indicators that follows only addresses those that actually appear in EC 2012.  
 
 

 
Note: *short-term proxy for medium term desired indicator 
NB Under Material Use, the relation between Domestic Material Consumption (DMC) and Raw 
Material Consumption (RMC) is shown in Annex 3. 
Table 1: Suggested Dashboard Indicators for Resource Efficiency 
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Source: EC 2012, p.11 
 
A revised version of the Scoreboard appeared in October 2012, with some significant 
changes to the indicators proposed. In the discussion of the actual indicators that 
follows, reference to the indicators in the Scoreboard means that they appear in both 
the May and October versions. SB May and SB October mean that the indicators only 
appear in the version of the Scoreboard as identified. 
 
There are two over-arching issues that may be mentioned before the detailed 
discussion of the indicators themselves. The first is that the separation in the 
Scoreboard between the indicators of Transforming the Economy and those of Natural 
Capital and Ecosystem Services perpetuate the fiction that the latter are somehow 
distinct from the economy, rather than being an integral part of it, which is the 
perception and treatment of natural capital towards which we should be moving4. The 
second is that the Key Sectors heading currently only looks at the three sectors that 
have been identified as being responsible for the majority of environmental impacts 
relating to consumption: food, buildings and mobility. It is surely desirable to add 
some information here about the trends in resource efficiency or output of some of the 
production sectors that have the most impact (positive or negative) on environment 
and resources. One obvious positive candidate relates to Low Carbon and 
Environmental Goods and Services (LCEGS). Because nearly every sector has some 
potential to reduce its resource intensity and environmental impacts, LCEGS refers 
more properly to the characteristics of activities than to economic sectors as such, and 
policy should encourage these activities in all sectors, but especially the most 
environmentally intensive. Sectors that fall into this category (and relevant 
indicators), include power generation (CO2 intensity), iron and steel (energy intensity, 
recycling rate), non-ferrous metals (energy intensity, recycling rate), chemicals, 
cement, and pulp and paper. The relevant indicators could be presented as a time 
series and compared to a benchmark across the sector globally. These ideas are also 
incorporated into the suggestions for the Key Sectors section below. 
 
Lead indicator 

• Resource productivity (GDP/DMC): GDP/DMC, GDP and labour productivity 
from 2000-09 for EU as a whole; GDP/DMC by EU 27 MS for 2012; In SB 
October only: DMC in the EU 2000-09 by main material categories; DMC by 
EU 27 MS for 2009 by main material categories  

 
Domestic Material Consumption (DMC) is one of the basic indicators used in 
Material Flow Accounting (MFA), the major categories of which are shown in Annex 
3, which itself comes from EC 2012. SB October added two welcome further 
indicators which broke the aggregate DMC down into its main material categories of 
sand & gravel; other non-metallic minerals; metal ores and products, agricultural 
products and crop residues. 
 

                                                 
4 This does not necessarily mean expressing indicators of natural capital and ecosystem services in 
monetary terms, though this may sometimes be appropriate. Rather it calls for an integration of natural 
capital and ecosystem services into conceptions and representations of economic activity wherever 
possible in whatever form may best express the linkage between them. The already mentioned SEEA 
revision and World Bank WAVES project are attempts in this direction. 
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On the face of it the graphical combination in the Scoreboard of GDP, labour 
productivity and GDP/DMC may seem to give an effective linkage between the 
economic and resource/environment dimensions of resource efficiency. However, 
DMC has a number of well understood shortcomings as an indicator of resource 
consumption and associated environmental impacts.  
 
First, DMC measures the mass of the materials ‘consumed’ by the economy. This 
may be very loosely or complexly linked to the resource/environment issues of 
concern, namely the (potential) scarcity of the resources consumed, the extent of non-
renewal of renewable resources, and the environmental impacts of resource 
production, use and waste disposal (Van der Voet et al. 2003). However, research is 
under way, as shown in Table 1, to derive an indicator that shows the environmental 
impacts of material resource use, such as the Environmentally Weighted Material 
Consumption (EMC – for the relation between DMC and EMC, see Van der Voet et 
al. 2005). While conceptually preferable to DMC, the value and robustness of EMC 
will depend on the quality of the data underpinning it, and the methodology by which 
it is calculated, which is still under development. 
 
Second, as shown in Annex 3, DMC is inconsistent in that it combines the full mass 
of Domestic Extraction Used (DEU) with the mass of imports (IMP), many of which 
consist of refined materials. This inconsistency can be resolved by converting IMP to 
the raw material equivalent of imports (IMPRWE), as also shown in Annex 3. Table 1 
shows that it is the intention to supplement (or substitute) DMC with Raw Material 
Consumption (RMC – see Annex 3) when data become available, which will reveal 
the raw material implications of DMC. A further extension of DMC beyond RMC 
would be to calculate the Total Material Consumption (TMC), which includes unused 
materials related to extraction and thus comprises all primary materials taken from 
nature for the consumption of goods (see Annex 3). DMC, RMC and TMC all convey 
different information with different levels of magnitude. Table 1 suggests that DMC 
and RMC will be the indicators used for the Scoreboard, with a corresponding loss of 
information about the unused material flows and the environmental impact potential 
of total resource extraction. Furthermore, calculating domestic consumption (domestic 
extraction plus imports minus exports) gives relevant information about the 
consumption of resources, but material use (domestic extraction plus imports) is the 
basis for value added and employment: both have a different but important message. 
 
This relates to the issue as to whether the resource efficiency indicator should indicate 
only progress with regard to products which are domestically consumed, or whether 
resource efficiency should also be relevant for the production of exports. For the 
latter, also the materials used for the production of the exports need to be accounted 
for. This would require a shift from consumption to input-based indicators, i.e. from 
DMC to DMI, RMC to RMI and TMC to TMR (Total Material Requirement, see 
Annex 3), as the first of those indicators subtract exports (and their related upstream 
flows). In general, it seems advisable to calculate resource efficiency indicators for 
economies as the relation of GDP to input indicators, to take full account of the 
materials involved in both production and consumption. However, consumption 
indicators should also be reported, as they too are additive between countries and 
allow comparisons of absolute resource consumption on a per capita basis. 
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Third, the interpretation of GDP/DMC is clearly problematic. For example, the sharp 
increase in EU resource productivity over 2008-9 shown by the indicator in the 
Scoreboard may have been due to a precipitate decline in more-than-average material-
using production sectors (e.g. construction, iron and steel) following the financial 
crash at that time. It is not at all clear that, if this is the case, it should be interpreted 
positively. Moreover, the comparative table of the EU 27 MS takes no account of the 
different economic structures of different MS, yet a country with a relatively large 
share of resource-intensive construction and manufacturing is surely likely, other 
things being equal, to have a higher DMC, so that GDP/DMC by itself may say more 
about a country’s economic structure than the relative efficiency with which its 
different economic sectors use resources. Such shortcomings could be to a significant 
extent resolved by the extension of the scope of the indicators from DMC to RMC 
and TMC because the inclusion of upstream resource flows of imports will reveal 
whether countries with a dominant service sector have really decoupled from resource 
use – in a life-cycle-wide perspective – or whether they have just shifted towards the 
imports of semi-manufactures and final products. Nevertheless, a further specification 
of total resource productivity for all industrial sectors – which can be provided by 
input-output analysis – seems advisable to be included in the full score board (under 
the heading of production). 
 
Another way of addressing the issue of economic structure would be to include in the 
Scoreboard more detail of production sectors as suggested above. The indicator could 
also be improved relatively easily by grouping the EU 27 MS according to the 
proportion of their economy that is accounted for by manufacturing and construction 
(M+C), which include the most resource-intensive sectors. 
 
A procedure which gives a very crude idea of resource productivity (RP) related to 
economic structure is to compare their ranks in respect of RP with those relating to 
M+C as in Table 2. The most resource efficient countries relative to their economic 
structure are those which have the highest SUM of their RP and M+C ranks. 
 
 RO IE BG EE CY FI LV PL PT CZ SI LT SK AT 
RP 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
M+C 28 26 18 13 3 20 4 19 14 27 24 16 25 23 
SUM 29 28 21 17 8 26 11 27 23 37 35 28 38 37 
               
 DK HU SE EL EU BE ES DE FR IT UK LU NL MT
RP 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
M+C 7 21 11 2 12 10 17 22 5 15 9 1 8 6 
SUM 22 37 28 20 31 30 38 44 28 39 34 27 35 34 
Note: Resource productivity (RP) is ranked from low to high (i.e. 1 is lowest, 28 highest RP), 
Source: EC2012a, Annex 2, indicator 1.1, p.7; The share of manufacturing plus construction 
(M+C) in GDP is also ranked from low to high (i.e. 1 is lowest, 28 is highest M+C share), 
Source: Annex 4 of this paper).  
 
Table 2: Comparing the ranks of EU 27 MS in relation to their Resource Productivity 
(RP) and their share of Manufacturing plus Construction (M+C) in their GDP. 
 
From Table 2, the country with the highest resource productivity relative to its 
economic structure is DE, followed by IT, ES, AT, CZ and HU, while at the other 
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end, CY, LV and EE have the lowest resource productivity relative to their economic 
structure. 
 
Dashboard indicators 

• Land: Productivity of built-up land (GDP/km2) (SB October); Artificial land 
or built-up area for EU 27 MS in 2009; Increase of built-up area 1990-2006 
(ha and %) 

• Water: Water Exploitation Index (by EU 27 MS for 2007 and, in SB October, 
by region); Annual abstraction per head and Water productivity (GDP/total 
annual abstraction) SB October) 

• Carbon/(energy SB October only): GHG emissions/head; SB October only: 
EU GHG emission trend by sector 1990-2010; import energy dependency by 
EU 27 MS 2010; Share of renewables in final energy consumption by EU 27 
MS 2010, with 2020 targets. 

 
Land indicator: In respect of land use, the different types of land use, and changes 
between them, need to be considered and priorities set. There are two major 
resource/environment pressures related to land use and land use change, both at EU 
and global level: (1) the expansion of built-up land, often at the expense of fertile soils 
(which may well be essential for food provision in the coming decades); and (2) the 
expansion of cropland as demand for food and non-food biomass grows more quickly 
than average yields (with possible negative effects on biodiversity) and the use by EU 
populations of cropland in non-EU countries (perhaps at the expense of their own 
populations). These concerns lead to the conclusion that the Dashboard should include 
domestic and foreign land use induced by domestic activities (in particular 
consumption). 
 
The indicators in the draft Scoreboard of the extent of artificial land and its growth 
suffer from the ‘so what?’ question. Looking at the three graphs of which it is 
comprised, it is impossible to say which country is doing best (unless built-up land is 
considered uniformly ‘bad’, which is clearly not true from an economic perspective). 
These indicators should be supplemented by another that shows built-up land per 
person (showing the varying demand per person for built-up land in different EU 
countries) and the productivity of built-up land. 
 
An indicator of the productivity of built-up land was in fact added to SB October, and 
gives useful information, though it would appear not to be available for all countries, 
and the figure shown omits the descriptors of some countries. Perhaps a graph with as 
much meaning and better data coverage would simply be GDP/area of all built-up 
land (as opposed to just infrastructure and industrial and commercial built-up land), 
which would then also capture differences in the way that countries used and 
developed land in general (including residential land) as they got richer. The issue of 
the productivity of residential land is discussed below under ‘Improving buildings’. 
 
After built-up area, cropland seems to be the most intensive and environmentally 
burdensome type of land use, with usually high pressures from nutrient pollution, soil 
erosion, and a low biodiversity (on average significantly lower than grassland). The 
growing issue of cropland extension can be addressed by methods which account for 
global land use for the domestic consumption of crop-based products (Bringezu et al. 
2012). Accounting for the land which is used by EU consumption for food, fibres and 
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biofuels both within the EU and outside enables the detection of the summary effect 
of combined consumption as well as shifts of environmental pressure (between 
product groups and between regions) related to land use change. Data for the EU-27 
show that the EU is a net importer of cropland, which raises important equity issues; 
statistical offices should be encouraged to test and implement the method. 
 
Recent studies have shown that the EU is a net importer of land not only for the 
consumption of agricultural but also of forestry products (Lugschitz et al. 2011). 
However, adding up hectares of cropland, pastures and forests may be misleading, as 
it may unintentionally induce shifts between these types of land use, and provide an 
incentive to more intensive forestry, i.e. through plantations which are highly 
productive but extremely poor in species. A more sustainable consumption of forestry 
biomass may be accounted for based on the consumption of net annual increment 
equivalents (Bringezu et al. 2012). The method and in particular the database need 
further testing, e.g. by statistical services. 
 
Water indicator: The Water Exploitation Index (WEI) is a ratio between total 
abstraction and the long-term average availability of fresh water (a WEI above 20% is 
considered an indication of water stress). The addition of the regional diagram in SB 
October is to be welcomed, though it gives no indication of the proportion of a 
region’s population suffering from water stress. Also to be welcomed is the addition 
in SB October of a graph by EU 27 MS of annual abstraction per head and water 
productivity, which shows the countries with the highest water productivity5 with the 
lowest per capita abstraction. A final issue relating to water resource efficiency is that 
some countries still do not charge the full production cost of water. 
 
These outstanding issues could be addressed by adding a graph showing the 
proportion of a country’s population that lives in water-stressed regions; and by 
adding an indicator showing the percentage cost-recovery in the water sector.  
 
Carbon indicator: The single carbon indicator in SB May has been usefully 
supplemented in SB October with some energy indicators, though this means that the 
name of the Dashboard indicator should be changed to Carbon/energy. It would also 
be helpful to emphasise the link between GHG emissions and energy use by splitting 
the bars in the GHG emissions graph into carbon emissions from the energy sector 
and other GHG emissions.  
 
Materials indicator: while it is present in Table 1, an explicit materials indicator is 
currently not included in the Dashboard, although two such indicators, split into the 
main material categories, were added to the Lead indicator in SB October. These 
indicators should be moved to a separate Materials category in the Dashboard. 
Changes in RMC (or TMC and its components as and when data becomes available) 
should be monitored by time series, to give an insight into the trend in the use of 
materials over time. This could be supplemented by indicators of some key particular 
materials, characterised by their nutritional relevance (e.g. phosphorus), toxicity, 
scarcity, or strategic economic importance, to be included on the lower level of the 
Scoreboard. 
                                                 
5 Aggregate indicators of resource productivity (e.g. water use per unit of GDP) obviously say as much 
or more about overall industrial structure as resource, and should ideally be supplemented at a lower 
level by sectoral resource productivity indicators. 
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Transforming the Economy 

• Turning waste into a resource: For EU Municipal waste generation and 
treatment 1995-2010; By EU 27 MS: Total waste generation per head 2008; 
Non-mineral waste generation per head 2004/2006/2008; Municipal waste 
generation, recycling rate, landfill rate 2010; Recycling rate of e-waste with 
EU 2016 target (SB October)  

• Supporting research and innovation: Eco-innovation index  
• Getting the prices right: Environmental taxes by EU 27MS 2009; Taxation in 

energy use by sectors 2008 (SB October)  
 
One general point is that it seems curious that the first indicators in this section are 
related to waste management, which is not the key to ‘transforming the economy’. 
Before coming to recycling, it would be logical to provide information on how 
efficiently resources are used within the production and consumption system.  
 
Based on state-of-the-art input-output (IO) methods, which are also regularly applied 
by official statistics, it is possible to account for the resource productivity of all 
industrial sectors and also for the most resource-intensive fields of final demand. Thus 
it would be no problem to show, for example, the proportion of energy and materials-
intensive sectors (as defined above) that are above a benchmark energy and materials 
efficiency (see below for some further discussion of such benchmarks); in doing so, 
one can differentiate  non-energy/carbon from energy/carbon resource-related issues. 
A reference and starting point for this approach could be the IO breakdown of direct 
material input and TMR of the economic sectors of the EU-27 and many MS 
generated by the European Environment Agency (EEA)’s European Topic Centre on 
Sustainable Production and Consumption (ETC/SCP 2012). 
 
Turning waste into a resource: Waste is a complex topic, and its understanding in 
these indicators would be enhanced by a footnote briefly listing the various categories 
of waste. On the detailed waste indicators, the country breakdown of the total and 
non-mineral waste gives a very confusing picture (for example, is Bulgaria’s huge 
mineral waste or Finland’s wood waste a problem or not? Why is Estonia´s waste 
from the shale industry classified as ‘non-mineral’, when the used shale deposits 
belong to fossil mineral energy deposits?). Four graphs are given to municipal waste, 
but this is only around 10% of EU non-mineral waste. This relationship between the 
two emerges from study of the graph axes, but perhaps could be more emphasised by 
inclusion of municipal waste in the waste breakdown of total waste shown in section 
2.1.1. Food waste could perhaps also be included in the waste section (2.1), divided 
into pre- and post-consumer waste to address production and consumption efficiency. 
It should also be clarified whether incineration, if used as an indicator, only includes 
incineration with energy recovery6. 
 

                                                 
6 The complexity of relevant messages in this area are illustrated by the fact that, according to German 
law, composting and incineration are two methods of ‘pre-disposal treatment’, the main aim of which is 
to produce stable and inert residuals for disposal. Energy recovery is a secondary aspect, as with 
sufficiently differentiated separate collection (plastic, paper, biomass separate for recycling) the energy 
content gets so low that external energy supply is needed for cooking rather than burning the residual 
waste. 
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As recycling is the core process that ‘turns waste into a resource’, emphasis should be 
given to the presentation of the whole recycling process chain, comprising collection, 
separation, sorting and then the technical recycling process. In every case when 
recycling figures are presented the definition of what is shown needs to be included. 
For example, the ‘recycling waste of e-waste probably shows the portion of e-waste 
which is treated for recycling purposes based on what was collected and delivered to 
waste management facilities. However, the main problem is that most of the e-waste 
generated does not enter separate collection, so that the figure on e-waste recycling 
gives a misleading impression of total recycling rates. 
 
Supporting research and innovation: The Eco-Innovation Index shows all but one of 
the old EU 15 MS as average performers or above, and only CZ among the rest of EU 
27 as not ‘catching up’. It would be good to give some indication in the text as to how 
this result should be interpreted. It would also be helpful on a right hand axis to show 
how the Index has improved over time for particular countries.  
 
Getting the prices right: Indicators of ‘Getting the prices right’ should relate to: not 
giving environmentally perverse subsidies; recovering the costs of resource 
production (an extension of not giving subsidies); and setting prices that give 
adequate incentives for the investments in resource efficiency that are required to 
meet socially agreed targets (there are too many issues where marginal environmental 
damage costs cannot be calculated sufficiently accurately for the Pigouvian tax to be a 
useful guide for environmental tax levels). To adequately convey these issues, the 
environmental taxes graph should be supplemented by one that gives a country 
breakdown of environmentally perverse subsidies; and then there could be an 
indicator of the proportion of taxation in energy expenditures by country, broken 
down by industry, commerce, households and transport to show the extent of tax 
incentives in different sectors to invest in energy efficiency7. 
 
Natural Capital and Ecosystem Services 

• Biodiversity (SB October): Common birds EU 1980-2010 
• Safeguarding clean air: Concentrations of particulate matters (PM10) EU 27 

MS; EU population in areas with PM concentrations exceeding daily limit 
values 1997-2009 (SB May), 2001-2010 (SB October) 

• Land and soils: Soil erosion by water, EU 27 map 2012; Gross nutrient8 
balance (nitrogen and phosphorus)  

• Marine resources: Fish catches from stocks outside the safe biological limits  
 
These are important, albeit somewhat limited, environmental indicators. Work should 
be undertaken to develop more encompassing indicators like Human Appropriation of 
Net Primary Production (HANPP, see Table 1). Additional indicators from the 
European SEBI (2010) set could also be considered or signposted. For example, 
invasive species, a major threat already covered by EU regulation and monitoring, and 
linked to trade, could be added. Impacts of climate change could be referred to here as 

                                                 
7 The indicator ‘Taxation in energy use by sectors 2008’ introduced in SB October is obscure, and there 
is no explanation of it in the text. It is actually not at all clear what it represents. If it is retained, its 
meaning should be clarified and the legend reversed to match the order of the colours in the columns. 
8 The heading of this graph needs to be changed from Gross nitrogen balance to Gross nutrient balance. 
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well, together with a reference to the EU biodiversity action plan9. To capture broader 
land use issues, might a land use intensity index be developed in the longer term? 
 
The issue of land fragmentation currently appears in the Key Sectors section on 
mobility. Fragmentation is important with regard to natural habitats and the pressure 
on animal populations, and is a key driver of biodiversity loss. Therefore, the land 
fragmentation index, based on ‘island size’, as developed by the European 
Environment Agency (EEA 2011) would belong better here, under ‘Biodiversity’, 
perhaps linked to population density or economic development. If the current 
indicator map is retained, it would need more explanation (for example, why Corsica 
has the same degree of fragmentation as Germany and differentiation (for example, 
presenting Italy as one homogeneous area does not at all reflect the differences 
between Northern Italy, which is similar to Switzerland and Austria, and Southern 
Italy.  
 
The main shortcoming of these indicators from a resource efficiency perspective is 
their lack of connection to the economy agenda, i.e. showing the benefits that would 
accrue to the economy were these indicators to improve across the 
environment/resource dimension. For example, what are the costs of EU air pollution 
(from low-level ozone or particles), or soil erosion (from wind as well as water), or of 
the loss of biodiversity? Will agriculture over the long term be more profitable if 
excess nitrogen loadings are reduced? What happens to agricultural returns if the costs 
of removing excess nitrogen from water are taken into account? Can anything be said 
about current and future fish yields compared to the yields that would be possible if 
fish were managed sustainably? Generating answers to such questions across the EU, 
with acceptable data quality and coverage, is probably not possible at present. But this 
is the direction in which the indicators in this section need to go if they are to give 
insights into resource efficiency rather than environmental quality. 
 
There may also be ways of using indicators to show up policy inconsistency. For 
example, in respect of overfishing, the key drivers are the EU fishing fleet and the 
quota, which currently exceeds the expert committee estimate of maximum 
sustainable yields (MSY) they are supposedly based upon by about 50%. An index 
MSY/decided quota would highlight this. Then there is the issue of overfishing 
outside EU waters (in and beyond EU overseas territories). Finally, the EU is funding 
fishing fleet modernisation, thus enhancing capacities, while at the same time 
subsidising scrapping old boats. Subsidies per tonne of catch or as a share of the final 
selling price would be meaningful, though perhaps these should go under the ‘Getting 
the prices right’ heading with other indicators of environmentally perverse subsidies. 
 
Key Sectors 

• Addressing food: Consumption of meat and dairy products per capita per year  
• Improving buildings: Energy consumption per m2 for space heating EU 1990-

2009, and EU 27 MS 2009 
• Ensuring efficient mobility: Average CO2 emissions/km for new passenger 

cars (with EU 2015 and 2020 targets in SB October); Pollutant emissions from 
transport 1990-2010; Modal split of inland passenger and freight transport 

                                                 
9 See http://ec.europa.eu/environment/nature/biodiversity/comm2006/index_en.htm 
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2010 (SB October); Landscape fragmentation EU map and by EU 27 MS 2009 
(SB October) 

 
In general, this section on Key Sectors seems the weakest in terms of its insights into 
resource efficiency, because as it stands it only addresses consumption sectors, and 
then addresses some of those inadequately. For example, increases in the food 
indicators chosen could be interpreted as indicators of affluence or progress, and 
should surely be linked to the latest recommendations regarding healthy nutrition – 
gives an indirect link to health cost.   
 
The key energy, water, and material-using production and consumption sectors should 
be moved up towards the beginning of the ‘Transforming the economy’ section. In 
principle, all industrial sectors for which IO tables exist should be presented with 
regard to their sectoral resource productivity (GVA by DMI, RMI or TMR). This will 
permit the identification of the most resource-intensive sectors and their greenhouse 
gas (GHG) emission intensity. In general, such a breakdown in respect of production 
and consumption sectors should be performed for all dashboard key indicators 
(materials, energy/carbon, water and land, comprising both domestic and foreign 
components). These sectors in the EU can then also be compared with the global 
average, or the best performers, together with the EU share of global markets in these 
sectors, to give some insight into competitiveness developments. 
 
Final demand consists of government and private consumption, investment and 
exports. Using IO methods, the indicators of the dashboard could provide a 
comprehensive picture on the life-cycle-wide resource use of sectors, households and 
exporting industries. To this picture could then be added the essential features of final 
domestic consumption, such as housing, nutrition and mobility. 
 
Improving buildings: This is an absolutely key area for resource efficiency. On the 
quality of life side, there are three key variables – population, floor space, number of 
dwellings, from which can be computed floor space per person and household size. In 
relation to resource efficiency in the use of energy for heating, one way of expressing 
this would be through calculating the various components of the decomposition 
identity: 
Total energy for heating = Heating energy/m2 * m2/population * population/number 
of dwellings * Number of dwellings. 
 
That links the resource efficiency variable (Heating energy/m2) with floor space per 
person (measure of quality of life), household size (larger households tend to use 
fewer resources use per person), and construction. Such a schema would give a 
clearer picture of the way in which the impact on total energy use of resource 
efficiency improvements can be undermined by economic and social variables.  
 
In the second buildings-related graph, the basis of the climate correction needs to be 
spelled out (not least to explain the fact that the warm Iberian countries [ES and PT] 
seem also to have the highest energy efficiency). In addition, the information would 
be more easily comparable between countries if the countries were grouped by, for 
example, number of heating degree days (dd) per year. There really is not much point 
comparing FI with ES, but grouping them by heating dd per year would give the basis 
for a much clearer comparison. 
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Energy for heating depends on the latitude. So, in an inverse way, does energy for 
cooling, for which there is increasing energy consumption. Thus it would make sense 
to combine in one graph the total and breakdown of energy consumption per m2 
housing for both heating and cooling. 
 
Further possible indicators related to buildings are the energy consumption thresholds 
for new buildings, and their relation to average energy consumption, and, given the 
different environmental implications of different building materials (e.g. wood and 
cement) the material flows through the construction sector and how they are 
changing. 
 
Ensuring efficient mobility: The graph of CO2 emissions is improved in SB October 
by the addition of the EU targets. However, the text makes clear that, as opposed to 
road transport, international aviation and shipping have increased their emissions. It 
would be helpful to show this on the graph.  The addition in SB October of modal 
share indicators is welcome. However, given the importance of cars in road transport, 
more detail in this area would be helpful, perhaps in the form of efficiency and 
intensity indicators, such as fuel consumption per person-km, plus km per person per 
yr, and/or km car use/average household income. For goods transport the efficiency 
indicator could be energy consumption per tonne-km, and the intensity indicator km 
freight transport/GDP.  
 
Finally, SB October adds some indicators on Landscape fragmentation. It is not clear 
that these belong in the mobility section (though doubtless much fragmentation is 
caused by road building). It would seem preferable that this indicator should go to the 
Natural capital and ecosystem service section, developed as suggested above in the 
comments related to that section.  
 
Indicators and Milestones 
  
The links between the indicators in the Scoreboard and the Milestones (related to the 
Themes) in the Resource Efficiency Roadmap (see Annex 2) is currently haphazard, 
and in many cases is entirely absent, although the Dashboard indicators, perhaps 
expressed on a per capita basis for cross-country comparison, do capture some of the 
main issues. This seems curious given that a stated purpose of the Scoreboard (as 
noted above) is to “Allow for an informed discussion of whether targets can be set in 
the context of resource efficiency”, and it is clear that it is desirable for targets to be 
related to the Milestones. 
 
It has already been noted above that some of the Milestones are more aspirational and 
do not readily lend themselves to precise quantification. However, this is by no 
means always the case. One general point about the Milestones is that in a number of 
cases data could be generated and made available for monitoring their attainment, or 
otherwise. It would seem important for there to be a statement of intentions in this 
respect, and over what timescale it is expected that improved indicators relating to the 
Milestones could become ready for use.  
 
There now follow some questions related to the Milestones (see Annex 2 for the list 
of Milestones), many of the answers to which could be revealed by indicators for the 
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EU or for EU 27 MS separately. In line with the point in the previous paragraph, one 
general question is: Are the necessary data available? If not, could they be made 
available, and over what timescale?  
 
Theme 1: What incentives have been established through price signals and 
environmental information? Have minimum environmental performance standards , 
perhaps expressed in terms of the Dashboard indicators computed on a per capita 
basis, been set? In what areas? For what proportion of countries? Has the share of 
resource efficient goods and services in overall market supply been increasing? 
Theme 2: What incentives have been established? Has the eco-innovation index 
improved? Have benchmarks and methods been defined (and maybe standardised) 
allowing companies and investors to measure and benchmark their lifecycle resource 
efficiency? Is a well-being index available to measure the decoupling from resource 
inputs? 
Theme 3: Are widespread separate collection of waste and functioning markets for 
secondary materials established? Have high recycling quotas been reached? Have 
illegal shipments of waste been eradicated? Is energy recovery limited to non-
recyclable materials and landfill virtually eliminated? (much of this has to do with the 
institutional conditions (for example, how to avoid free riding) of the waste and 
recycling business sector and comprise serious economic questions asked in 
environmental language). 
Theme 4: Research is not really covered at all by the Scoreboard. Questions here 
might relate to substantial increases in investment, policy coherence and smart 
specialisation, which are important conditions for a competitive business sector. 
Themes 5 and 6: To what extent have green fiscal reforms (a shift of taxation from 
labour to environment) been introduced, and environmentally harmful subsidies 
completely phased out? Have the real tax rates been increased over time? 
Theme 7: Has the inventory of EU natural capital been completed? Have they all been 
valued, are the values regularly updated? Are the values accounted for by public 
administrations (have proper regulations been issued) and by business? 
Theme 8: Questions and indicators here could be taken from the EU biodiversity 
strategy, to avoid duplication. Are its indicators sufficient, or is there a need for any 
complementary information? 
Theme 9: Similarly for water with the Water Framework Directive (WFD). Can an 
indicator be quoted which is available anyway from monitoring the WFD? For 
instance the number of water bodies already meeting the good status standards? Are 
there risk preparedness indicators and adaptive management indicators in the WFD 
context, or will they be developed? 
Theme 10: Same for air: as a Milestone it should be managed as an issue without 
obvious economic connotations best covered by a reference to or quote from an 
existing environmental monitoring system. Is the regular updating of standards part of 
those monitoring systems? 
Theme 11: EU policies take into account their direct and indirect impact on land use 
in the EU and globally – an indicator from EU-wide monitoring should be 
complemented by an indicator of “land import”; no net land take is a clear objective 
for 2050. Soil erosion, soil quality and cleaning up contaminated sites are business-
relevant, albeit no economic indicators. 
Theme 12: This Theme is very general, and is partly monitoring the implementation of 
existing EU legislation – it needs clearer targets. Is the extension of Natura 2000 to 
marine systems one criterion? 
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Theme 13: The target here is set: 20% reduction in food chain inputs, plus halving the 
disposal of edible food waste. This is a real challenge for the food industry, in relation 
to which monitoring is needed. For monitoring the policy process, is there an 
indicator covering the introduction of incentives (their effectiveness is monitored by 
assessing the achievement of targets)?  
Theme 14: Are all new buildings nearly zero-energy and highly material efficient? 
Policies for renovating building stocks should lead to 2% refurbishment per year, 
which gives a clear target, the monitoring of which should also include effects on 
employment and business. Environmental statistics can show whether 70% recycling 
is being achieved. 
Theme 15: The Milestone is weak, but an average 1% yearly reduction of GHG 
transport emissions can be monitored, to be quoted from EEA reporting. Additional 
indicators have been suggested above, referring to transport efficiency and intensity. 
 
(Themes 16,17 and 18 relating to governance seem particularly difficult to derive quantitative 
indicators for, and have been omitted from the Scoreboard and therefore from this list.) 
 
 

5. CONCLUSIONS 
 
This paper has reviewed the issue of resource efficiency indicators in relation to the 
resource efficiency roadmap, which is an area of intensive work within the European 
Commission. There is clearly quite a bit of further work to do on the detail, especially 
in respect of the indicators in the main section of the indicator Scoreboard. However, 
some broad conclusions can be drawn from the work carried out so far. 
 
First, the structure and content of the Lead indicators and the indicators of the 
Dashboard seem sound, though here too there is a need for further development.  For 
materials DMC should be replaced by RMC consideration be given to moving on to  
TMC (while explicitly showing its main components). The level of resource 
consumption should be added separately for those indicators in the Dashboard. In 
addition, some way should be found of relating countries’ GDP/RMC to their 
economic structure, and perhaps ranking them accordingly, as Table 2 does in rather a 
crude way. 
 
The other Dashboard indicators that need most attention are those related to Land, for 
which suggestions have been made for including indicators of global cropland use for 
domestic consumption, the productivity of housing land, and of land fragmentation, in 
which attention is also paid to population and population density. 
 
These suggestions, if implemented, would increase the number of indicators in the 
Dashboard, but would also improve its structure and content. While it is true in 
respect of indicators that, other things beings being equal, less is better than more, it is 
also necessary, in relation to complex issues, to ensure that the number of indicators is 
sufficient to give robust and meaningful insights into the complexities. Otherwise it is 
easy for the indicators to give partial and misleading impressions of development. The 
overall indicators structure suggested here for the Lead and Dashboard indicators, 
based on the discussion above, with the new suggested indicators in bold, and the 
existing indicators that could perhaps be dropped in italics, is as follows:  
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Lead indicator 
• Resource productivity (GDP/RMI): GDP/RMI, GDP and labour productivity 

from 2000-09 for EU as a whole; GDP/RMI by EU 27 MS for 2012, with the 
countries ranked according to some representation of their economic 
structure. 

 
Dashboard indicators 

• Land: Artificial land or built-up area for EU 27 MS in 2009; Increase of built-
up area 1990-2006 (ha and %); Built-up area per head of population; 
Productivity of all built-up land (GDP/km2); Global cropland used for EU 
consumption (ha/cap) 

• Water: Water Exploitation Index (by EU 27 MS for 2007 and, in SB October, 
by region); Annual abstraction per head and Water productivity (GDP/total 
annual abstraction) (SB October); Proportion of population suffering from 
water stress (WEI>20%); Proportion of water cost recovery through 
water charges 

• Carbon/(energy SB October only): GHG emissions/head; SB October only: 
EU GHG emission trend by sector 1990-2010; import energy dependency by 
EU 27 MS 2010; Share of renewables in final energy consumption by EU 27 
MS 2010, with 2020 targets. 

• Materials: moved from Lead indicator: RMC, RMI and TMR in the EU 
2000-09 (time series); RMC by main material categories in the EU 2000-09 
(time series); RMC per capita by EU 27 MS for 2009 by main material 
categories; Rate of change of RMC in EU 27 MS and EU over certain 
period 

 
These indicators need to be supplemented by the global equivalent indicators shown 
in Table 1. 
 
The discussion on targets related to the above indicators is currently less well 
developed than the draft Scoreboard, and the state of the art in this area is currently 
represented by the work in BIO IS 2012a. The development of targets for the Themes 
and Milestones in the Resource Efficiency Roadmap, a task that is addressed in BIO 
IS 2012b, represents the next challenge and will be the subject of further effort in 
2013. 
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ANNEX 1 
 
TABLE 1: SCOREBOARD ON RESOURCE EFFICIENCY 
 
LEAD INDICATOR 
Resources 
1.1 Resource productivity (GDP/DMC)  
 
DASHBOARD INDICATORS 
Land 
1.2 Artificial land or built-up area  
Water 
1.3 Water Exploitation Index  
Carbon 
1.4 GHG emissions 
 
TRANSFORMING THE ECONOMY 
Turning waste into a resource 
2.1.1 Total waste generation  
2.1.2 Municipal waste  
2.1.3 Recycling rate (of municipal waste)  
2.1.4 Landfill rate (of municipal waste)  
Supporting research and innovation 
2.2.1 Eco-innovation index  
Getting the prices right 
2.3.1 Environmental taxes  
 
NATURAL CAPITAL AND ECOSYSTEM SERVICES 
Safeguarding clean air 
3.1.1 Concentrations of particulate matters  
3.1.2 EU population in areas with PM concentrations exceeding daily limit values 
Land and soils 
3.2.1 Soil erosion by water  
3.2.2 Gross nutrient balance (nitrogen and phosphorus)  
Marine resources 
3.3.1 Fish catches from stocks outside the safe biological limits  
 
KEY SECTORS 
Addressing food 
4.1.1 Consumption of meat and dairy products per capita per year  
Improving buildings 
4.2.1 Energy consumption per m2 for space heating  
Ensuring efficient mobility 
4.3.1 Average CO2 emissions / km for new passenger cars  
4.3.2 Pollutant emissions from transport  
 
Source: EC 2012a, Annex 2, p.4 
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Annex 2 
Roadmap for a Resource Efficient Europe: Milestones 

Theme Section Milestone  
1. Consumption 3. Transforming the 

economy 
By 2020, citizens and public authorities have the right incentives to choose the most resource efficient products and services, through 
appropriate price signals and clear environmental information. Their purchasing choices will stimulate companies to innovate and to 
supply more resource efficient goods and services. Minimum environmental performance standards are set to remove the least resource 
efficient and most polluting products from the market. Consumer demand is high for more sustainable products and services. 

2. Production 3. Transforming the 
economy 

By 2020, market and policy incentives that reward business investments in efficiency are in place. These incentives have stimulated new 
innovations in resource efficient production methods that are widely used. All companies, and their investors, can measure and 
benchmark their lifecycle resource efficiency. Economic growth and wellbeing is decoupled from resource inputs and come primarily 
from increases in the value of products and associated services. 

3. Waste as a 
resource 

3. Transforming the 
economy 

By 2020, waste is managed as a resource. Waste generated per capita is in absolute decline. Recycling and re-use of waste are 
economically attractive options for public and private actors due to widespread separate collection and the development of functional 
markets for secondary raw materials. More materials, including materials having a significant impact on the environment and critical raw 
materials, are recycled. Waste legislation is fully implemented. Illegal shipments of waste have been eradicated. Energy recovery is 
limited to non recyclable materials, landfilling is virtually eliminated and high quality recycling is ensured. 

4. Supporting 
research and 
innovation 

3. Transforming the 
economy 

By 2020, scientific breakthroughs and sustained innovation efforts have dramatically improved how we understand, manage, reduce the 
use, reuse, recycle, substitute and safeguard and value resources. This has been made possible by substantial increases in investment, 
coherence in addressing the societal challenge of resource efficiency, climate change and resilience, and in gains from smart 
specialization and cooperation within the European research area. 

5. EHS 3. Transforming the 
economy 

By 2020 EHS will be phased out, with due regard to the impact on people in need. 

6. Taxation 3. Transforming the 
economy 

By 2020 a major shift from taxation of labour towards environmental taxation, including through regular adjustments in real rates, will 
lead to a substantial increase in the share of environmental taxes in public revenues, in line with the best practice of Member States. 

7. Ecosystem 
services 

4. Natural capital and 
ecosystem services 

By 2020 natural capital and ecosystem services will be properly valued and accounted for by public authorities and businesses. 

8. Biodiversity1 4. Natural capital and 
ecosystem services 

By 2020 the loss of biodiversity in the EU and the degradation of ecosystem services will be halted and, as far as feasible, biodiversity 
will be restored. 

9. Water 4. Natural capital and 
ecosystem services 

By 2020, all WFD River Basin Management Plans (RBMPs) have long been implemented. Good status – quality, quantity and use - of 
waters was attained in all EU river basins in 2015. The impacts of droughts and floods are minimised, with adapted crops, increased water 
retention in soils and efficient irrigation. Alternative water supply options are only relied upon when all cheaper savings opportunities are 
taken. Water abstraction should stay below 20% of available renewable water resources. 
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Theme Section Milestone  
10. Air 4. Natural capital and 

ecosystem services 
By 2020, the EU's interim air quality standards will have been met, including in urban hot spots, and those standards will have been 
updated and additional measures defined to further close the gap to the ultimate goal of achieving levels of air quality that do not cause 
significant impacts on health and the environment. 

11. Land use 4. Natural capital and 
ecosystem services 

By 2020, EU policies take into account their direct and indirect impact on land use in the EU and globally, and the rate of land take is on 
track with an aim to achieve no net land take by 2050; soil erosion is reduced and the soil organic matter increased, with remedial work 
on contaminated sites well underway. 

12. Marine 4. Natural capital and 
ecosystem services 

By 2020, good environmental status of all EU marine waters is achieved, and by 2015 fishing is within maximum sustainable yields. 

13. Food waste 5. Key sectors By 2020, incentives to healthier and more sustainable food production and consumption will be widespread and will have driven a 20% 
reduction in the food chain's resource inputs. Disposal of edible food waste should have been halved in the EU. 

14. Buildings 5. Key sectors By 2020 the renovation and construction of buildings and infrastructure will be made to high resource efficiency levels. The Life-cycle 
approach will be widely applied; all new buildings will be nearly zero-energy and highly material efficient, and policies for renovating the 
existing building stock will be in place so that it is cost-efficiently refurbished at a rate of 2% per year. 70% of non-hazardous 
construction and demolition waste will be recycled. 

15. Mobility 5. Key sectors By 2020 overall efficiency in the transport sector will deliver greater value with optimal use of resources like raw materials, energy, and 
land, and reduced impacts on climate change, air pollution, noise, health, accidents, biodiversity and ecosystem degradation. Transport 
will use less and cleaner energy, better exploit a modern infrastructure and reduce its negative impact on the environment and key natural 
assets like water, land and ecosystems. There will be on average a 1% yearly reduction, beginning in 2012, in transport GHG emissions. 

16. New 
pathways 
 

6. Governance 
and monitoring 
 

By 2020 stakeholders at all levels will be mobilised to ensure that policy, financing, investment, research and innovation are coherent and 
mutually reinforcing. Ambitious resource efficiency targets and robust, timely indicators will guide public and private decision-makers in 
the transformation of the economy towards greater resource efficiency. 

17. 
Internationally 

6. Governance 
and monitoring 

By 2020 resource efficiency will be a shared objective of the international community, and progress will have been made towards it based 
on the approaches agreed in Rio. 

18. EU 
environmental 
measures 

6. Governance 
and monitoring 

By 2020 the benefits from EU environmental legislation will be fully delivered. 

 
1 While the Resource Efficiency Roadmap had a Theme on Minerals and Metals, this was omitted from this table in EC 2012. 
 
Source: EC 2012, Annex 1, pp.2-4 
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ANNEX 3 
 

The Main Categories and Acronyms of Material Flow Accounting 
 
 
 

 
 
 
Source: EC 2012, Annex 3, p.1 
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ANNEX 4 
 

Economic Structure of EU 27 MS 
 

 
Source: EC 2011b, Table II.1, p.37 
 
Shares (%) of manufacturing plus construction: 
LU 11.8, GR 14.8, CY 15.0, LV 16.5, FR 17.0, MT 17.2, DK 18.1, NL 18.6, UK 
18.8, BE 19.4, SE 20.7, EU-27 21.2, EE 21.3, PT 21.4, IT 22.4, LT 22.8, ES 23.5, BG 
24.5, PL 24.5, FI 25.2, HU 25.7, DE 26.7, AT 27.2, SI 27.5, SK 29.1, IE 29.8, CZ 
31.0, RO 34.3 
 
 
 
 


