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Executive Summary 

The content of the study report was based on the following questions by the European 

Parliament regarding “The EC Thematic Strategy on the Sustainable Use of Natural 

Resources” (TSURE), Communication COM 2005/670 adopted by the European Commission 

(EC) on 21 December 2005: 

1. Does the Strategy, as proposed by the EC, deliver the objectives of the 6EAP?  

2. What is the adequacy of the proposals put forwards by the EC? 

3. Which targets and indicators would be necessary to respond to the 6EAP? Such as for 
example: 22 % electricity production by renewable resources before 2010? 

4. Setting of targets: what could be precise targets, precise timetables, precise deadlines 
and objectives for the Strategy? Some example of crucial targets:  

- reduce with at least 25% ( 1990 - 2030) the negative impacts of the use of all 
natural resources on environment;  

- 3 % annual efficiency improvement;  

- reduction of the total energy consumption with 20 % in 2010. 

5. The proposal of the EC implies a postponement of a real strategy for at least five 
years. The reason is that there are no indicators available now and the knowledge is 
also insufficient. Do you agree with this? 

6. By 2008, the EC will develop: 

- indicators to measure progress in efficiency and productivity in the use of 
natural resources, 

- resource- specific indicators to evaluate how negative environmental impacts 
have been decoupled from use, and 

- an overall indicator to measure progress in reducing the ecological stress of 
resource use by the EU ( eco-efficiency indicator). 

 Are those indicators available now? If yes, could they be part of this Strategy? 

7. Is it possible to establish a top 20 of priority materials used in the EU which have a 
relatively large environmental impact? 

8. Please provide an analysis of the main causes of major ecosystem decline. 

9. Regarding Life-Cycle thinking, can you give good examples of a materials and their 
impact during the whole life-cycle on the environment? 

10. The strategy's objective is to set out a series of actions that, in the longer term, will, if 
used properly, allow the decoupling of environmental impacts from economic 
growth. What do you think about the concept of "decoupling"? Is it a realistic 
objective? Which actions are necessary to realise it and in which term? 

For a better reading the questions were regrouped in order to avoid repetitions and to give the 

text a logical and consistent content. 
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After the introduction the second chapter addresses the relation of the Thematic Strategy and 

the 6th Environmental Action Programme (6EAP) by assessing how the TSURE delivers the 

objectives of the 6EAP and answers the question of the adequacy of the proposals put 

forwards by the EC (questions 1 and 2). It is shown that the TSURE only partly addresses the 

objectives of the 6EAP adequately. 

Chapter 3 explains how the objectives formulated in the 6EAP could be operationalized in 

environmental and socio-economic terms. Thus, it explains which targets and indicators 

would be necessary to respond to the 6EAP (question 3). It provides an analysis of the main 

causes of major ecosystem decline (question 8), shows that a top 20 of priority materials used 

in the EU could be established (question 7), and gives examples of assessing environmental 

impacts of materials (question 9).  

Chapter 4 is dedicated to the question of indicators. The proposal of the EC implies a 

postponement of a real strategy for at least five years. The reason given is that there are no 

indicators available and that knowledge is also insufficient. The chapter explains that the 

EC’s reasons are insufficient for justifying a postponement of a real strategy (question 5). It 

shows which indicators are available and could be part of the TSURE (question 6). 

Chapter 5 explains the concept of “decoupling” and explains which targets (question 4) and 

actions would be necessary to realise it (question 10).  

Chapter 6 describes the components of the strategy by listing and assessing main policy 

instruments proposed by the EC to implement the TSURE. 

Finally, Chapter 7 concludes with recommendations. As the questions were mainly aiming at 

the target-setting it contains a proposal for realistic targets with operational indicators. 
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1 Introduction 
The 6th Environmental Action Programme (6EAP) is a strategy document subject to co-decision by the 

European Parliament, the European Commission and the European Council. There are formal 

requirements for monitoring and evaluation by the co-deciding bodies. This is also important with 

regard to the implementation deficit which is a persistent problem of environmental policy-making in 

the European Union. Nevertheless, the obliging status of the 6EAP has been more or less compensated 

by the lack of concrete and quantitative targets. Already during the drafting phase the lack of targets 

and timetables was subject to criticism of governmental and non-governmental stakeholders. 

Environmental NGOs, the European Consultative Forum on Environment and Sustainable 

Development, the European Economic and Social Committee, the European Parliament, and even 

national governmental bodies like the German Federal government and the German Bundestag 

remarked the lack of binding targets and time tables. The German Federal Advisory Council on the 

Environment (SRU) interpreted the 6EAP as an expression of the European Commission’s intention to 

move away from target-oriented environmental policy [31].  

When presenting the 6EAP in its press release the European Commission already indicated the future 

direction [10]: “Improved resource efficiency will be the leitmotiv of a thematic strategy on the 

sustainable use of resources – another area where the 6th Environmental Action Programme will break 

new ground. As in other areas, the Commission believes that high environmental objectives in this 

respect will not least promote the competitiveness of European industry.” The responsible 

Commissioner Wallström promised: “This will help business, with lower costs and new markets, 

consumers, who have less waste to dispose of and, of course it will help the environment”. 

Since then, the importance of resource efficiency has been highlighted repeatedly e.g. in Conclusions 

of the Presidency of the European Council, by the Integrated Guidelines for Jobs and Growth or the 

Kok-Commission reviewing the Lisbon strategy. 

A successful pursuit of the Thematic Strategy for the Sustainable Use of Resources (TSURE)  will 

probably depend on how far solid bridges between environmental and socio-economic objectives can 

be built, and thus, the concrete efforts of ambitious target setting and effective monitoring for 

improved resource efficiency. This key strategy is deemed an essential prerequisite to reduce the 

environmental impacts or resource consumption, and to trigger innovation and enhance international 

competitiveness. An economic incentive for introducing innovations for reducing the use of natural 

resources is a result of high costs of many raw materials which have peaked since the late nineties. 



IPOL/A/NT/ENVI/2006-36 Page 2 PE 375.857 

This assessment of the EC Thematic Strategy for the Sustainable Use of Resources will therefore 

describe: 

• the relation between 6EAP and TSURE and assessing the adequacy of the EC proposals for 

meeting the 6EAP objectives; 

• the relation between driving-forces, environmental pressure, impacts and possible social 

responses; 

• indicators and targets which would be operational and adequate for meeting the objectives of 

the 6EAP. 
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2 Environmental Action Programme and Thematic 
Strategy 

The European Commission set up the 6EAP as a strategic and long-term framework of its 

environmental policy. For this purpose the question of target-setting had been of secondary concern. 

The press release by the European Commission issued January 24 2001 quotes the responsible 

Commissioner Wallström: “For me it is important that we discuss concrete actions that will start 

things moving rather than spend much time in debating what the specific target figures should be. (…) 

We will set quantified targets later on the basis of more scientific information than we have at the 

moment” [10]. Concrete targets and timetable should not be set in the action programme itself, but in 

so-called “Thematic Strategies” which were due approximately five years after the formulation of the 

6EAP.  

2.1 Does the Strategy, as proposed by the EC, deliver the 
objectives of the 6EAP?  

As the Thematic Strategy for the Sustainable Use and Management of Natural Resources (TSURE) 

was originally intended to deliver concrete targets and timetables within the wider strategic frame of 

the 6EAP, the heading question comprises an issue-related and a political aspect. Issue-related means 

that the answer should be guided by the substance of 6EAP objectives, whereas the answer to the 

political dimension of the question should be guided by an interpretation of the motives behind the 

European Commission’s Thematic Strategy. 

2.1.1 The issue-related objectives of the 6EAP 
The issue-related objectives of the 6EAP are rather general. The only substantial aim was to deliver a 

Thematic Strategy; this issue-related objective of the 6EAP has been formally met by the European 

Commission. 

Furthermore, the European Commission’s Communication on the 6EAP describes as wider objective: 

“To ensure the consumption of renewable and non-renewable resources and the associated impacts do 

not exceed the carrying capacity of the environment and to achieve a decoupling of resource use from 

economic growth through significantly improved resource efficiency, dematerialisation of the 

economy, and waste prevention”1.  

The chosen approach is not a policy in itself, but the promise of a “coherent policy focused on 

achieving an overall decoupling of resource use from economic growth”2. Consequently, as a first 

step, the development of a Thematic Strategy on the Sustainable Use of Resources, especially non-

renewable resources is the essential objective of the 6EAP. The Thematic Strategy should “establish a 

                                                 
1 COM (2001) 31 
2 ibid 
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consistent analytical framework to identify criteria for setting priorities and undertake the necessary 

analysis and data collection in order to identify which resources are of most concern” and “identify 

and implement specific policy measures”3.  

In the 6EAP the Commission lists a number of potential policy instruments such as research and 

technological development, best-practice programmes for business, a shift of the tax burden onto the 

use of natural resources, a virgin raw materials tax and the use of other economic instruments such as 

tradable permits to encourage the uptake of resource-efficient technologies, products and services, 

removal of subsidies that encourage the over use of resources, integration of resource efficiency 

considerations into Integrated Product Policy (IPP), eco-labelling schemes, green procurement 

policies, and environmental reporting.  

In contrast to the expectations raised in the 6EAP the Thematic Strategy itself does not identify and 

implement specific policy measures at all. It remains a scheme for establishing a consistent analytical 

framework in combination with new political institutions for information gathering, prioritisation and 

discourse.  

In the TSURE the European Commission proposes three strategic components: 

1. Knowledge gathering; 

2. Policy assessment; 

3. Policy integration. 

The objectives and measures for eventually integrating resource management in other policy areas will 

be based on the first preceding steps. For these preceding steps the EC proposes to set up: 

1. by 2008, indicators to allow the setting of targets for reducing environmental impacts in the 

next 5-10 years; 

2. 12 months after the Strategy’s adoption a European Data Centre on natural resources. The 

Data Centre would analyse, monitor and provide information for decision-makers; 

3. “Soon after the strategy’s adoption” a High Level Forum consisting of senior officials of 

Member States, the Commission and, as appropriate, representatives of other stakeholders;  

4. in cooperation with the United Nations Environment Programme (UNEP) an International 

Panel on the sustainable use of natural resources. 

In addition to these new institutions, the Commission proposes to integrate the lifecycle approach of 

the TSURE into other EU policies. These policies are supposed to be on the one hand existing and 

emerging environmental policies such as the Thematic Strategy on the Prevention and Recycling of 

Waste, non-legislative approaches such as the Integrated Product Policy (IPP)4 or the Environmental 

                                                 
3 ibid 
4 COM(2003) 302 
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Technology Action Programme5. One the other hand the European Commission puts the lifecycle 

approach of the TSURE in the context of integrating environmental considerations in other non-

environmental policies e.g. the EU transport and energy policy or the Common Fishery and 

Agricultural Policies (CFP and CAP).  Finally, the EC mentions in the context of policy integration 

also sectoral initiatives under the EU Strategy for Jobs and Growth, together with initiatives 

announced in its recent Communication on industrial policy6 

The presentation of targets and timetables has been postponed to the next 5-10 years. Instead the 

Commission promotes its own general concept of eco-efficiency. This does not primarily aim at using 

resources more efficient by decoupling resource use from economic growth, but at decoupling 

environmental impacts of resource use from economic growth. Figure 1 illustrates the difference of 

the different decoupling approaches and their combination in the TSURE. The top curve represents 

economic growth. The dotted line represents resource use which grows much slower than the 

economic activity. The relation between economic activity and resource use is called resource 

productivity. The curve at the bottom represents the decreasing environmental impact. The relation 

between the use of resources and impacts express the resource specific impact. According to the EC 

definition eco-efficiency comprises both relations of resource productivity and resource-specific 

impacts, by setting expressing the ratio between economic activity and the impacts of resource use. 

One can conclude that the issue-related objective of the 6EAP to present a Thematic Strategy has been 

met, although one could question whether the strategy itself is adequate (see 2.2). 

 
Source: COM (2005) 670 
Figure 1: Decoupling economic activity, resource use and environmental impact 

                                                 
5 COM(2004) 38 
6 COM(2005) 474 
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2.1.2 The political objectives of the 6EAP  
Although the aim of delivering a Thematic Strategy has been met formally, the European Commission 

did not meet the political objective of producing concrete targets and timetables.   

In the Thematic Strategy, chapter “Meeting the challenge – the strategy’s objective” the European 

Commission states explicitly: 

“At this initial stage, this strategy does not set quantitative targets for ‘resource efficiency and the 

diminished use of resources’ as prescribed by the Sixth EAP because it is not possible to do so with 

the current stage of knowledge and state of development of indicators. Neither the data underpinnings 

nor the indicators allow targets to be set that would clearly serve the purpose of reducing 

environmental impacts in a growing economy. The strategy does, however, set a process in motion 

whereby this could be possible over the course of the next five or ten years”7. 

This quote demonstrates that at least in the TSURE the European Commission is deliberately 

postponing the target-setting, which was promised by the Commission when it had presented the 

6EAP, to the next 5 to 10 years. Without target-setting, however, a policy-cycle can hardly be set in 

motion. 

Nevertheless, the Thematic Strategy gives orientation about the direction of the target-setting by 

proposing a concept of eco-efficiency. This concept comprises on the one hand an increase in resource 

productivity and on the other hand a reduction of environmental impacts of resource use. Annex 3 of 

the Thematic Strategy explains that resource productivity and resource specific impacts would be 

measured with different indicators. Eventually, eco-efficiency would be measured by dividing 

resource productivity by resource specific impacts.  

 
Although theoretically correct, the approach is subject to some practical fallacies. The proposed 

division of two ratios is not easy to communicate. A reasonable example is often taken from energy 

policy. Applied to energy policy the EC eco-efficiency concept means that besides enhancing energy-

efficiency also the impacts per unit of energy used should be reduced (e.g. global warming potential of 

energy carriers used). There is, however, no consensus in the EU about the assessment of different 

impacts of energy carriers, especially with regard to nuclear power or the use of coal. Extending the 

approach from about ten energy carriers to several hundreds of base materials with about fifteen 

quantifiable specific impacts each will be faced by enormous practical difficulties to find a viable 

consensus on the assessment of “resource specific (overall) impact” (not to speak about impacts which 

cannot be quantified).  

                                                 
7 COM (2005) 670 
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This may illustrate that the second pillar of the eco-efficiency concept, i.e. the target setting with 

regard to specific impacts, is relative weak in comparison to the first pillar of resource-productivity 

and dematerialization.  

Moreover, suggesting in fact two objectives, i.e. resource productivity and reduction of impacts of 

resource use, might increase uncertainty about political priorities rather than reducing it.  

With the undisputable argument that the overall objective is to reduce the absolute pressure to the 

environment, TSURE withdraws attention from an effective implementation strategy, i.e. reducing 

impacts via reduced resource use through increased resource efficiency (see chapter 3), towards a 

rather uncertain strategy, i.e. search and agreement on priority impacts and definition of impact and 

material specific measures, implying enormous efforts as well as risks of problem shifting. 

Without precise and intelligible targets and timetables the EU will not be able to identify priority 

areas, derive sectoral objectives or choose priority measures. This will impede policy integration. Also 

the assessment of policies will lack clearly defined points of reference. 

2.2 Adequacy of the EC proposals 
Within the EU and other countries there is a growing consensus that a policy for the sustainable use of 

natural resources should be developed. A number of Member States have already established targets 

for improving resource-efficiency [13]. The insight that sustainable resource use will also be a crucial 

element for improving the competitiveness of the EU was highlighted in the context of the Lisbon 

report by the High-Level Group chaired by Wim Kok [11] and became part of the “Integrated 

guidelines for growth and jobs”8. Major Asian economies like Japan or China are also on their way of 

establishing resources policies. China is developing plans for a so-called circular economy, while 

Japan is implementing and promoting its 3R-Strategy (Reduce, Re-use, and Recycling, see [5]). For 

that purpose it has set a target to increase materials productivity by 40% between 2000 and 2010. By 

further delaying measures of an effective strategy for the sustainable use and management of natural 

resources the EU is likely to miss the opportunity of manifesting an agenda-setting position in global 

policy formulation, as well as losing the competitive advantage of an early mover.  

In addition to the political and economic risk of lagging behind, further delay of action also risks to 

aggravate existing environmental problems. If the EU does maintain for the next 30 years today’s per 

capita consumption of natural resources this will cumulate in an absolute total resource requirement 

equivalent to the mass of 660 billon tons. This would be roughly equivalent to the freight weight of a 

cargo train with 27 billion wagons and a length of 267 million km. In theory, this train would have a 

lengths equivalent to 6660 times the earth’s circumference. This enormous material mass will impact 

on the environment during extraction, use and final disposal. Therefore, ways need to be identified to 

reduce total resource requirement as soon as possible. 

                                                 
8 COM (2005) 141 
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 Resource Use EU25 1 year Resource Use EU25 30 years 

Resource use (TMR) in tons 22 billon tons 660 billion tons 

Number of freight wagons 889 million 26.7 billion  

Length of train 8.9 million km 267 million km 

Times around earth 222 6660 

Table 1: Imagining resource Use of the European Union 
 

A strategy designed as an effective policy programme needs to provide clear orientation, 

complemented by targets and timetables. This allows a definition of measures which are then 

monitored and eventually further developed either by modifying the original target or by adjusting the 

measures. Whether and how the Thematic Strategy is supposed to meet the 6EAP objective of a 

“decoupling of resource use from economic growth through significantly improved resource 

efficiency, dematerialisation of the economy, and waste prevention”9 is unclear. In effect, the TSURE 

weakens that objective through the introduction of a second objective, the decoupling of specific 

impacts from resource use, which is connected to methodological weaknesses see 3.2. Thus, the 

TSURE it is creating political uncertainty rather than improving orientation for the actors in 

production and consumption. Consequently, the TSURE deliberately excludes the target-setting and 

thus all succeeding steps of an effective policy cycle in favour of a rather open process of knowledge 

gathering and discourse.  

In essence, the Thematic Strategy for the Sustainable Management of Resources is rather the starting 

point of a process which could lead to something that could be called an effective thematic strategy. In 

other words, like other parts of the 6EAP natural resource management runs the risk of “drowning in 

process” [24]. Therefore the EC Thematic Strategy seems to be inadequate for meeting the objectives 

a formulated in 6EAP. 

 

                                                 
9 COM (2001) 31 
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3 Operationalising the objectives of 6EAP: Meeting 
environmental and social capacities 

3.1 Resource related objectives of 6EAP 
The 6EAP section on resource use is rather general, but it defines two central objectives: 

1. ensuring the consumption of renewable and non-renewable resources and the associated 

impacts do not exceed the carrying capacity of the environment and  

2. a decoupling of resource use from economic growth through significantly improved resource 

efficiency, dematerialisation of the economy, and waste prevention. 

In order to respond adequately to the 6EAP’s objectives a selection of targets and indicators would 

have to be defined that address these two paramount objectives. Furthermore, the Thematic Strategy 

should “establish a consistent analytical framework to identify criteria for setting priorities and 

undertake the necessary analysis and data collection in order to identify which resources are of most 

concern” and “identify and implement specific policy measures”10. 

An example for an operational policy target would be a share of 22% electricity production by 

renewable resources before the year 2010. It has the advantage that electricity production is a clearly 

defined term with an operational unit for measuring (Joule or MWh). The energy statistics of the EU 

are well developed. Furthermore, the targeted introduction of renewable resources is also a popular 

political objective which usually requires no further explanation or debate. 

In comparison to energy policy, policies for sustainable use and management of natural resources have 

to deal with much more complex issues. The concept of “ensuring the consumption of renewable and 

non-renewable resources and the associated impacts do not exceed the carrying capacity of the 

environment” is difficult to operationalize. First, this would require an overview of the total 

consumption of renewable and non-renewable resources. Second, it would require a complete or at 

least sufficient overview of all relevant impacts associated with their use. While an overview of total 

consumption could be produced (chapter 4), an assessment of impacts of resource consumption faces 

methodological limits, which are explained in the following chapter. Furthermore, the 6EAP objective 

would require an established indicator or set of indicators reflecting the term “carrying-capacity of the 

environment”. This could be determined for biotic resources in terms of regeneration capacities. For 

mineral resources it would need operationalization in terms of thresholds for environmental change. 

 

                                                 
10 COM (2001)31 
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3.2 Environmental pressure and impacts 
Using natural resources for production and consumption is not a problem in itself. It is rather the 

processes of extraction, production, use and disposal during the lifecycle of a resource which put 

pressure on the environment, depending on the amount of resources and the way of using them.  

These pressures have an impact on the state of the environment. For planning adequate responses it is 

therefore useful to understand the relation between driving-forces, pressure, state and impact. 

3.2.1 Driving-forces of ecosystem decline  
Different approaches for selecting main causes of major ecosystem decline have been applied in the 

UN Millennium Assessment, by the OECD, or the European Environment Agency. There is also 

ongoing research on cross-cutting drivers (e.g. in the 6. Research Framework Programme project 

FORSCENE). Generally speaking, population and economic growth coupled with resource use could 

be described as the main drivers of global ecosystem decline [13]. Therefore, decoupling of economic 

growth and resource use is of key importance. 

The analysis of driving-forces reveals that global resource consumption and thus the overall ecosystem 

decline is likely to rise. Globally population growth is still increasing. This increase is especially high 

in the poor parts of the world, which are also in need for a better supply with material wealth. This is 

partly realized by high economic growth rates in developing countries. This leads to a dilemma: while 

high economic growth rates will allow to reduce the gap between rich and poor countries it will also 

lead to more environmental pressure if decoupling of resource use and economic growth cannot be 

increased at the same pace.   

From this observation the assumption can be inferred that the world economy will exert more pressure 

on the environment, not only by a few percent, but by doubling environmental pressure over the next 

25 years [6]. This means that it is likely that mankind will further contribute to ecosystem decline. 

Where, when and how this will happen should be explored, because the threat to the earth’s 

ecosystems poses a formidable threat to world security. 

The TSURE can hardly change global demographic and economic trends. Therefore, the only way 

forward will be to choose technological and institutional options, and to set appropriate incentives 

accordingly. This could have a number of implications for Europe’s research and technological 

development as well as for its external relations. 

In the EU population density has more or less stabilized. According to Eurostat the EU15 will have 

almost exactly the same size in 2050 as in 2005. For the EU25 Eurostat data even suggest a decrease 

by 10 million people11. In the EU the driving factor of resource use is therefore primarily economic 

growth. In all EU Member States and the EU as a whole industry, consumers and governments even 

try to reinforce this driving force by coordinated activities.  
                                                 
11 http://epp.eurostat.ec.europa.eu 
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Although, overall material and energy use has been decoupled from economic growth environmental 

pressure is still high in absolute terms (Figure 5). Within the EU, Member States have reached 

different levels of decoupling resource use and economic growth showing different degrees of material 

productivity (Figure 6). This can result in an absolute growth of resource consumption in some 

countries. 

In the developing world a decoupling of economic growth and environmental pressure is still in its 

infancy. An increase of economic activity is often linked with growing demand for resources. Most of 

these countries are in the phase of early industrialisation. In this phase the building of infrastructure 

and heavy industry is associated with extraordinary high levels of resource use. It is therefore likely 

that economic growth in developing countries will more than compensate efficiency gains in 

industrialized countries. A TSURE thus needs to further improve efficiency in the EU as well as 

abroad. In order to pursue such a strategy, Europe should take the lead. The European Councils Spring 

Reporting, for example, shows that for example a Factor Four increase in energy efficiency is easily 

attainable in CEE with EU-15 standard technology. Similar efficiency gaps can be found for resource 

efficiency (Figure 6). Even greater efficiency potentials can be found in developing countries. The 

efficiency gaps in the EU could be subject of structural policy interventions by EU Regional Policy 

[29]. Also external actions of the EU could be designed for increasing resource productivity in 

recipient countries (chapter 6).  

3.2.2 Different materials - different environmental impacts: priorities 
may be set 

There has been considerable knowledge gathering on “hot spots” along the production-consumption 

chain contributing to environmental degradation, see e.g. [33], [32], [19], [2]. From a lifecycle 

perspective, environmental impact potentials in conjunction with resource use are highest in the 

consumer fields “housing”, “food”, and “mobility”. 

For the EU25 and 3 accession candidates Van der Voet et al. [33] developed a methodology to create 

an overview on the impacts connected to the consumption of materials in the economy. The 

methodology represents the most comprehensive LCA-based impact assessment of material 

consumption. The approach considers a selection of 32 base materials and measures 13 quantifiable 

categories of impacts (Figure 3). The results critically depend on the selection of materials, impact 

categories considered and the weighting of the different impacts against each other. The aggregated 

impact assessment of material flows is still in its infancy and is subject to further research in the EU 6th 

Framework Programme. Further exploration of the links between material flows and environmental 

impacts should be encouraged. 
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Source: van der Voet et al. 2005 
Figure 2: EMC/GDP from 1992-2000 in EU25 + AC3  

3.2.3 An example of a material system with lifecycle-wide impacts: 
iron and steel  

Iron and steel could be taken as an example of materials with a high impact on the environment during 

their lifecycle. For that reason it had been subject of a pilot study commissioned by the European 

Environment Agency (EEA). Within the European Topic Centre on Resource and Waste Management 

(ETC/RWM) the Wuppertal Institute developed a materials system analysis examining the material 

flows related to the production and consumption of steel in the EU. Material system analysis examines 

the lifecycle of a single industrial resource stream. The intention is to identify the potential for 

decoupling environmental impacts from resource use. The study created a physical inventory of all 

processes relevant to the production and consumption of iron and steel in the EU. Another objective of 

the pilot study was to test this method of analysis for other priority resource streams [23]. The study 

showed that the environmental impacts generated by primary steel production significantly exceed 

those associated with secondary steel. Nevertheless, even complete recycling of the generated scrap 

metal supply would not suffice to satisfy the current demand for steel. In fact it is estimated that it 

would take 25 years until the supply of scrap metal would meet the demand for iron and steel. The 

study proposes specific technology improvements and indicates the need for higher material efficiency 

in those sectors using iron and steel (e.g. construction, automobile industry). 
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Other studies that have focused on specific materials and have been recently completed include one on 

copper and on platinum group metals. Regarding copper production in Chile and Germany, the main 

environmental impacts of the existing process chains and the developing potentials of Chilean and 

German manufacturing processes and their various combinations were elaborated [30]. Concerning 

platinum group metals PGM, the complete material flow system of Europe and their global sources 

were analysed, thus providing the basis for a model of future demand of catalytic converters and fuel 

cells for vehicles which was accomplished thereafter. The results indicate a significant risk of problem 

shifting if the present energy supply were to be reorganised into a hydrogen economy [27]. 

3.2.4 Correlation of material consumption and environmental impacts 
at macro level 

During the preparatory phase of the TSURE the European Commission had asked scientists from 

Leiden University, CE Solutions and the Wuppertal Institute to assess the linkage between material 

flows and the environmental impacts of resource use. The question was whether the absolute amount 

of resource use expressed in tons and expressed by the indicator Domestic Material Consumption 

(DMC) would correlate with impacts quantified by means of Lifecycle Assessment (LCA). A further 

objective was to test whether the increase in consumption would result in a more or less equal increase 

in environmental impacts: Does more consumption result in more environmental degradation? 

For this purpose a new index was developed; the so-called EMC (Environmentally Weighted Material 

Consumption) which aggregates LCA-based information about environmental impacts [33]. This new 

index was compared with DMC. The comparison showed a correlation between the material flows of 

Domestic Material Consumption and environmental impacts on the macro level (Figure 3).  

 

Source: Van der Voet et al. 2005 
Figure 3: Correlation between EMC and DMC 
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For the development of appropriate indicators for the TSURE this correlation carries an important 

message. Even though the use of different materials in production and consumption has different 

impacts on the environment, it can be assumed that on the macro level an overall increase in resource 

consumption will result in an increase of environmental impacts. This means that for comparing the 

resource requirements of countries or groups of countries it is not mandatory to analyse specific 

resources uses and their impacts on the environment. Rather, for getting a coarse assessment on the 

macro level, it is sufficient to compare the overall consumption of materials. As a rule of thumb: the 

more resources a country requires the deeper is the impact on the environment. 

3.3 Natural and societal capacities 
The 6EAP is aiming at “ensuring the consumption of renewable and non-renewable resources and the 

associated impacts do not exceed the carrying capacity of the environment”. To this end not only the 

determination of the relation between resource consumption and impacts is a challenge for natural 

science. The concept of carrying-capacity, although being frequently cited and enjoying great levels of 

popularity is not easy to translate in operational terms. The concept of carrying-capacity originates 

from population ecology. Populations tend to grow up to a specific point. After reaching this point the 

number of individuals oscillates around a certain density. It was therefore concluded that eco-systems 

have a specific carrying-capacity for populations. In general, population growth is described as a 

decreasing function of population density. In other words the more individuals of a certain population 

are in an ecosystem the higher is the likelihood of a slow down in the growth rate, since population 

growth is limited by the carrying-capacity of the environment. The reason can be limited resource 

supply (e.g. of nutrients), deteriorated environmental conditions (e.g. waste accumulation), the 

influence of natural enemies or intrinsic regulation mechanisms. In addition to the conditions of an 

ecosystem also external factors like floods or fire incidents can influence the growth of a population. 

For human beings the intrinsic regulation is important because birth rates are primarily determined by 

socio-economic factors (e.g. wealth, policy, religion) while natural enemies do not exist and external 

factors are rather the exceptional. Technological progress allows extracting a growing amount of 

dwindling resources. The implications of resource use, can indeed lead to deteriorated living-

conditions, which can limit resource use. These limits for the consumption of completely different 

resources like copper, wood or fish stocks need to be determined case by case. 

 (1) Biotic resources regeneration capacities can be determined (e.g. sustainable yield in forestry or 

fisheries). The consideration of natural capacities is partly subject to EU legislation. Nevertheless, 

progress towards sustainability is uneven. On the one hand, the Common Agricultural Policy tends to 

integrate more and more environmental concerns. The Common Fisheries Policy, on the other hand, 

seems to lack effective control mechanisms that respect Safe Biological Limits. The emerging EU 

biomass strategy is about to contribute to shifting environmental burden from the EU to other regions, 

thus contributing to unsustainable high levels of consumption of agricultural goods.  
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In essence, an absolute increase in the consumption of biotic resources of the EU is actually limited by 

regeneration rates of plants and animals as well as the availability of land. Therefore the use of biotic 

resources should become more efficient. 

(2) Thresholds of abiotic (mineral) resources use for the protection of life-support systems can hardly 

be determined. Global extraction and use of abiotic resources induces a rather continuous change of 

living conditions with a steady deterioration of the environment at the global scale. While some 

regions may even benefit from current developments, other regions will be badly affected. Concerning 

abiotic resource use the main question is therefore, which level of environmental change will societies 

tolerate? The concept of carrying-capacity is thus also related to societal acceptability of 

environmental change and not only to natural capacities. 

Concerning the first general objective of the 6EAP one can conclude that the intention of “ensuring the 

consumption of renewable and non-renewable resources and the associated impacts do not exceed the 

carrying capacity of the environment” is honourable, but lacks operationalization. Nevertheless, 

natural and social limits to exploiting renewable and non-renewable resources should be further 

explored. The determination of these limits should be the basis for evaluating the fragmented political 

regulations on the use of natural resources. In a number of non-environmental policies this would 

probably require an intensification of the efforts to integrate concerns of sustainable resource 

management. Concerning biotic resources this would further affect policies like the Common Fisheries 

Policy (CFP), the Common Agricultural Policy (CAP) or the EU Forest Strategy. Concerning abiotic 

resources (such as fossil fuels, construction materials, metals etc.) policies which influence 

infrastructure and industrial development would have to be addressed. In this context energy policy, 

industry policy as well as EU-Regional Policy need to be considered [29]. Also cross-cutting policies 

for major resource groups need to be further developed (e.g. the EU biomass strategy, and future EU´s 

metals strategy and construction minerals strategy). 

The second objective of the 6EAP to ensure “a decoupling of resource use from economic growth 

through significantly improved resource efficiency, dematerialisation of the economy, and waste 

prevention” seems to be much more operational. It is also justified by global considerations in line 

with the Plan of Implementation agreed at the World Summit on Sustainable Development in 2002 to 

promote sustainable patterns of consumption and production. 

The current resource use of the EU cannot serve as a global model. If all developing countries would 

reach EU levels of material consumption, an increase of global resource use by a factor of 2 to 5 until 

2050 could be expected [6]. About 90% of the materials consumed by the EU consist of non-

renewable minerals. Extraction, use and disposal of these resources lead to global degradation of 

ecosystems. In addition, the land-use requirements of the EU for meeting its demand for agricultural 

goods exceed the EU’s domestic arable land surface by about 20%.  
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A global adoption of European consumption patterns would lead to an expansion of intensively 

cultivated land and would considerably increase global ecosystem decline [8]. Therefore, the EU needs 

to reduce overall natural resource consumption for giving the necessary “environmental space” for the 

developing world. Therefore, the second objective of “a decoupling of resource use from economic 

growth through significantly improved resource efficiency, dematerialisation of the economy, and 

waste prevention” may be regarded as a key strategy for reaching levels of sustainable resource 

consumption.  

Dematerialization does not only reduce pressure on the environment, but it also offers economic and 

employment benefits. Increasing resource efficiency will require a technological and institutional 

change, which seems to provide significant opportunities for multiple-win options. In the past, 

pollution control and waste policies have contributed to technical innovation and the development of 

new markets, e.g. [25], [20]. Policies for dematerialization offer opportunities for the total production 

sector [1], [4]. Currently, material costs of manufacturing industry exceed labour costs. At the same 

time material costs offer significant potentials for reduction. Cutting material costs would considerably 

reduce total production costs of EU manufacturing industries. The resulting increase of total factor 

productivity could increase competitiveness of EU industries. These effects were first modelled by 

Fischer et al. [18] for the Germany economy. A 20% linear reduction of material costs in 

manufacturing industry and public administration between 2004 and 2015 would altogether lead to a 

growth of GDP and reduced prices. The increased material productivity would also result in higher 

nominal labour productivity. If the profits generated from this productivity gain would not be fully 

transferred to higher wages but reinvested in resource efficient technologies the effect on employment 

would be positive with an additional 750 000 jobs. 

 



IPOL/A/NT/ENVI/2006-36 Page 17 PE 375.857 

4 Indicators 
There are a number of indicators, which are ready to be used (DMI, DMC), and others for which data 

availability needs to be improved (TMR, TMC).  

Indicators to measure productivity progress by using natural resources are already available (e.g. GDP 

per DMI or DMC). These indicators are also interesting, because the objective of reducing total 

material consumption has a scientific rationale, political intention and level of aggregation comparable 

to the reduction of total energy consumption. 

Concerning resource-specific indicators to evaluate how negative environmental impacts have been 

decoupled from resource use, the LCA methodology could be applied. In this context there has been 

an indicator proposal for an Environmentally Weighted Material Consumption (EMC) index [33] 

(chapter 3.2.2). Although this index represents the most comprehensive LCA based impact assessment 

of material consumption, it is based only on a selection of base materials and measures only 13 

quantifiable categories of impacts. This can result in problems of selection, aggregation and weighting. 

Concerning an overall indicator to measure progress in reducing the ecological impacts of resource use 

(eco-efficiency indicator), there is no appropriate indicator or index available. The eco-efficiency 

concept of the EC is rather theoretical (chapter 2.1.2) and faces limits of feasibility. Due to conceptual 

and methodological problems it might be difficult to find an agreement on a harmonized single 

indicator approach. This may be overcome by a pragmatic set of headline indicators with priority-

oriented target setting. 

As it has been explained in section 3.2.4 environmental impacts correlate on the macro level with the 

mass of (primary) material consumed. Concerning the EU or single Member States one can use the 

rule of thumb: the more natural material is consumed the higher is the impact on the environment. This 

rule can be applied without further investigating the exact composition of the material consumption of 

a country or region. Nevertheless, research on country specific material use should be further 

deepened and intensified. For macro decision-making e.g. in the context of the TSURE or the Lisbon 

Strategy it would be sufficient to concentrate on the quantities of primary material. For this purpose 

the most important indicators for material flows on the macro level will be introduced (TMR, TMC, 

DMI, DMC) in the following. Further methodological information can be obtained in the EUROSTAT 

methodological guide “Economy-wide material flow accounts and derived indicators” [15] or online at 

the Sustainability A-Test webhandbook (www.sustainabilitya-test.net). Currently, also the OECD 

together with EUROSTAT prepares methodological guidelines for material flow accounting for its 

member states. An overview of balancing economy-wide material flows is given in Figure 4. 

 



IPOL/A/NT/ENVI/2006-36 Page 18 PE 375.857 

 
Source: Eurostat 2001 

Figure 4: Economy-wide balance scheme 
 
Indicator Formula Subject 

Total Material Requirement (TMR) DMI + indirect flows Domestic and imported resources 
including their ecological rucksacks, 
which are required for domestic 
production and consumption. 

Total Material Consumption (TMC) TMR – (exports + indirect flows of 
exports) 

Domestic and imported resources 
including their ecological rucksacks, 
which are required for domestic 
consumption only (excluding exports). 

Domestic Material Input (DMI) domestic material used + imports Domestic and imported resources 
without ecological rucksacks, which 
are used for domestic production and 
consumption. 

Domestic Material Consumption 
(DMC) 

DMI - exports Domestic and imported resources 
without ecological rucksacks, which 
are used for domestic consumption 
only (excluding exports). 

Table 2: Macro-indicators for material flows 
 

Total Material Requirement (TMR), Total Material Consumption (TMC) 
TMR (Total Material Requirement) measures the physical basis of an economy in terms of primary 

materials. TMR measurements for the EU have been published by the European Environment Agency 

[12].  
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TMR accounts for the domestic resource extraction and the resource extraction associated with the 

supply of imports (all primary materials except water and air). TMR comprises raw materials which 

are further processed and which have an economic value, as well as so-called ‘hidden flows’ (“indirect 

flows” or “ecological rucksacks”). Hidden flows (HF) refer to materials which are extracted or 

otherwise moved by economic activities but which are not used in domestic production or 

consumption (mining waste such as overburden, erosion in agriculture etc.). These flows are not 

further processed and have no economic value, but impact on the environment. Especially in the 

vicinity of extraction sites they can cause considerable damage (e.g. landscape changes, hydrological 

impacts, eco-toxic effects). Furthermore, hidden flows consist of primary resource requirements of 

imported goods. These are accounted for from ‘cradle-to-border’ (comprising upstream unused and 

used extraction). Thus, hidden flows associated with imported goods indicate the environmental 

impact which the EU causes in other countries by importing resource-intensive goods. The TMR 

indicator has already been used for EEA reporting [14]. Indicating the resource base for production, 

TMR may also be used to measure resource productivity of an economy (GDP/TMR). Thus, TMR 

could become one of the key headline indicators for reporting progress of the TSURE, the Sustainable 

Development Strategy and the Lisbon Strategy, as the indicator could be directly put in relation to 

GDP growth and unemployment. TMR could furthermore help to integrate environmental aspects into 

trade and external policies of the EU.  

 

TMC (Total Material Consumption) is defined as the total (life-cycle-wide) material use associated 

with domestic consumption activities. Like TMR the TMC includes ecological rucksacks of imported 

goods but exports and their ecological rucksacks are subtracted. In contrast to TMR, which cannot be 

added across countries, the subtraction of exports allows TMC to be added across different countries, 

because the subtraction of exports avoids double counting of exchanged ecological rucksacks. Thus 

TMC equals TMR minus exports and their associated indirect flows. 

Total Material Consumption (TMC) could be further established as a comprehensive headline 

indicator on natural resource use on the EU level. EUROSTAT has included TMC as a “best-needed” 

headline indicator in the set of indicators for the renewed Sustainable Development Strategy of the EU 

[16]. It should be mentioned that research and data compilation to calculate TMC in the EU is 

ongoing. For many countries quality and availability of data, especially concerning unused domestic 

extraction and on indirect material flows of traded goods is still not well developed. Therefore, 

EUROSTAT may be encouraged to take steps to improve the data basis for TMC to make it the “best-

available” indicator. Until solid data is available, the proxy indicator “Domestic Material Consumption 

(DMC)”, which does not include unused domestic extraction and indirect flows of traded products, 

may be used as an interim indicator.  
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DMI (Direct Material Input) measures the input of materials into the domestic economy which are of 

economic value and which are processed and used in production and consumption activities. DMI 

comprises domestic extraction used (DEU) like fossil fuels, minerals and biomass. In addition it 

accounts for imports in physical terms (tonnes). Direct Material Input (DMI) indicates material use for 

total production (including export production. Therefore, DMI can be used to measure material 

productivity of an economy. 

 

DMC (Domestic Material Consumption) is defined as the total amount of materials directly used in an 

economy for final consumption.  This excludes indirect flows (hidden flows or ecological rucksacks) 

and exports.  Thus, DMC equals domestic used extraction (DUE) plus imports minus exports or 

simply DMI minus exports. DMC is defined in the same way as other key physical indicators such as 

gross inland energy consumption http://ivm5.ivm.vu.nl/sat/chapdb.php?id=10 - 

_ftn3http://ivm5.ivm.vu.nl/sat/chapdb.php?id=10 - 3. 
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5 Decoupling: past trends and possible targets 

5.1 Decoupling and resource efficiency increase - international 
trends 

Decoupling resource use from economic growth by improving resource efficiency is an established 

policy objective which is already applied in 9 Member States of the European Union [13] and Japan. 

There is sufficient data and political experience available to implement a target-oriented policy in the 

spirit of decoupling [22].  

In contrast to the more established concept of decoupling resource use and economic growth the EU 

Thematic Strategy proposes the decoupling of environmental impacts and economic growth, thereby 

suggesting the possibility of a “double-decoupling”. This would imply on the one hand decoupling 

GDP from resource use and on the other hand decoupling resource use from impacts (see chapter 

2.1.1).  

The drawback of the concept of double-decoupling is that it:  

• is less established in the political arena, 

• lacks operational indicators, 

• establishes two objectives of decoupling, which might confuse decision-making, 

• could provoke problem shifting from one material use by the other if policy measures 

concentrate on impacts from certain priority materials only. 

Empirical evidence, however, shows that on the macro level the amount of resource use correlates 

with overall impacts (chapter 3.2.4). The current development in the EU contributes to a relative 

mitigation of negative environmental impacts as resource use is already decoupling from economic 

growth the (Figure 5). Even if this can be regarded as progress it should be stressed that the 

decoupling of resource use and economic growth is only relative. This means that fewer resources are 

used for growing value added. Nevertheless, the EU´s absolute consumption of natural resources 

remains on a rather high level. 

Policies for sustainable resource use should therefore concentrate on improving decoupling of resource 

use and economic growth by aiming at absolute reductions in resource use.  

These absolute reductions could be achieved by further increasing material productivity of the EU 

economy. A considerable improvement of the overall material productivity could be achieved by 

adjusting productivity gaps among Member States. Currently, there are large differences in resource 

productivity within the EU (Figure 6). 



IPOL/A/NT/ENVI/2006-36 Page 22 PE 375.857 

This is not only bad for the environment, but it also contributes to high production costs in Member 

States with low resource productivity. Aiming at resource productivity could therefore create a win-

win situation: on the one hand the EU economy would require fewer resources which would put less 

pressure on the environment and on the other hand it would increase competitiveness of EU Member 

States by reducing production costs. Manufacturing industries would save costs for extraction and 

import of natural resources, and eventually, waste disposal. As a positive side effect this would also 

reduce the considerable productivity gap between the EU and Japan.  

What is important to note, however, is that not only domestic natural resources should be saved, but 

that it is the overall use of natural resources that needs to be reduced. This includes imported natural 

resources from abroad. If only European natural resources were counted, policies could be tempted to 

promote substitution of domestic resources by imported resources. The result would be an increased 

shifting of environmental burden from the EU to other world regions, most likely in developing 

countries. Furthermore it would increase dependency on resource imports. 
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Figure 5: Relative decoupling of resource use and environmental pressures/impacts from economic 
growth, EU-15, 1990-2002 
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Figure 6: Material productivity (measured as GDP divided by DMI) for selected countries, 1992 and 2000 
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5.2 Proposed targets  
The proposed target of reducing at least 25% (1990-2030) of negative impacts of natural resource use 

could be a general target. Nevertheless, one needs to bear in mind that until now the concept of a 

“double-decoupling” of impacts from resource use lacks clarity, harmonization and operational 

indicators. Therefore, further discussion and methodological research are needed before the EC 

concept of eco-efficiency can be regarded as being established. The drawback of this is that it takes 

time, thus further delaying action.  

In this phase of the strategic debate there is room for both “coarse” operational targets for immediate 

balanced action as well as for a long-term mapping and targeting of selected specific impacts of 

resource use. In a timely manner a medium-to-long term target could be established which is 

operational, precautionary and aiming in the right direction.  

The precautionary approach assumes that any resource use results in impacts on the environment. 

Consequently, given the current structure of resource extraction and use, general decrease of resource 

use will result in an overall reduction of negative environmental impacts. Therefore an absolute 

reduction in resource use should be the immediate target12. Absolute reductions in resource use could 

be achieved by further increasing material productivity. This is an established policy objective applied 

in 9 EU Member States and Japan. It would also make sense for the European Union as a whole.   

A considerable improvement of the overall resource productivity of the EU seems to be a key strategy 

for combining environmental and socio-economic concerns. Thereby adjusting productivity gaps 

among Member States would also contribute to increased economic coherence and competitiveness of 

the European economy. This would be the major internal aspect of the resource strategy. The external 

dimension of the strategy would be addressed by avoiding burden shifting to other countries outside of 

the EU in line with the Communication on “External Action: Thematic Programme for Environment 

and Sustainable Management of Natural Resources including Energy”13. Therefore, the lifecycle-wide 

total resource requirements of the EU´s production and consumption should be considered. The 

targeted reduction of primary resource consumption by at least 25% (1990-2030) would imply the 

following targets and indicators (Figures 7 and 8): 

• Overall Target: An absolute reduction of the primary resource consumption of the European 

Union from 199214 to 2030 by 25%. 

Indicator: Total Material Requirement (TMR). On an annual basis, the Domestic Material 

Input (DMI) may be used as a stand-in. 

                                                 
12 At the same time, it should be taken care that changes in use pattern will not lead to increased specific impacts, 
e.g. through monitoring of the well-known pollutants 
13 COM (2006) 20 
14 Base year for which comparable data is available 
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• Operational Target: Increase of resource productivity of the EU in 2030 by a factor of 3.5, 

assuming a GDP growth by a factor of 2.5%. This corresponds to an average annual growth of 

resource productivity by 7 % from 2010 to 2030 based on a GDP growth of 2.5% p.a.. 

Indicator: GDP over Total Material Requirement (GDP/TMR15) to be assessed every 3-5 years 

by the envisaged Data Centre, starting in 2007. On an annual basis, material productivity 

(GDP/DMI) can be used as a stand-in. 

 

An increase of resource productivity from currently 2% to 7% (factor 3.5) until 2010 might appear to 

be unrealistic. It also seems to be questionable to consider retrospectively the last 20 years, when a 

resource policy had not been in place. Therefore, a more realistic reduction of primary resource use 

from 2010 to 2030 might be considered. This would imply the following targets and indicators: 

• Overall Target: An absolute reduction of resource use of the European Union from 2010 to 

2030 by 25%. 

Indicator: Total Material Requirement (TMR16) to be assessed every 3-5 years by the 

envisaged Data Centre. On an annual basis, the Domestic Material Input (DMI) may be used 

as a stand-in. 

• Operational Target: Assuming a GDP growth by a factor of 2.5% this corresponds to a 

doubling of the average resource productivity increase of the EU from currently 2% to 4% 

between 2010 and 2030.  

Indicator: GDP over Total Material Requirement (GDP/TMR) to be assessed every 3-5 years 

by the envisaged Data Centre. On an annual basis, material productivity (GDP/DMI) can be 

used as a stand-in. 

A doubling of resource productivity from 2 to 4% would result in halving resource consumption of the 

European Union in roughly half a century. 

 

                                                 
15 Taking TMR as a basis for productivity allows to consider the total resource basis for production and reflect 
shifts via trade between domestic and foreign resources used for intra-EU purposes 
16 TMR comprises to total primary resource equivalent used for domestic production and consumption; as a basis 
for productivity it allows to reflect shifts of resource use for production associated with trade. 
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Figure 7: GDP, TMR and Resource productivity as GDP/TMR, in EU-25 from 1992 to 2030 
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Figure 8: GDP, DMI and Material productivity as GDP/DMI, in EU-25 from 1992 to 2030 
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6 Components of Thematic Strategy 
The TSURE proposed three strategic components: 

1. Knowledge gathering; 

2. Policy assessment; 

3. Policy integration. 

The instruments of these components in relation to the Commission proposals will be briefly 

described. 

Indicators 

The development of indicators clearly belongs to the component of knowledge-gathering. This should 

lay the scientific ground for indicator-based policy assessment and policy integration. 

The Commission proposes to define indicators by 2008, which would allow the setting of targets for 

reducing environmental impacts in the next 5-10 years.  

It has been shown in chapter 4 and 5 that operational indicators for reducing overall environmental 

pressure from resource use already exist. There is thus no reason for postponing target setting on the 

EU level in line with resource productivity targets in Member States. If the maximum time suggested 

by the EC would be used for defining targets, the Commission would conclude its target-setting in 

2015, ten years after the publication of the TSURE. Counting from the publication of the 6EAP the 

EU would have altogether used almost one and a half decades for defining targets in the area of 

sustainable resource use. This postponement seems inadequate given the availability of operational 

indicators and the urgency of change for environmental and socio-economic reasons. 

Nevertheless, the EC is determined to develop indicators for operationalizing its eco-efficiency 

concept (double decoupling, chapter 2.1.2). While operational targets for reducing overall resource use 

and increasing resource productivity of the EU should be defined immediately (chapter 5.2), research 

could be dedicated to further assess the impacts of specific material use. 

Research and statistical harmonisation could thus proceed along two main lines: 

1. Quantification of overall resource use in the EU and its Member States: Improvement of 

European and national statistics of economy-wide material flow accounts (TMR/TMC, 

DMI/DMC) for regular monitoring of resource consumption and productivity.  

2. Assessment of impacts of resource use: Further harmonisation of material flow accounting and 

lifecyle-wide impact assessment of specific resource consumption. 

To the extent possible, those indicators should be made operational for the private sector. It is of 

pivotal importance that industry and other economic agents can monitor their resource use accordingly 

and take action to improve resource productivity and eco-efficiency. One should also bear in mind that 

knowledge gathering will have to be directed towards innovation processes. 
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Data Centre 

The data centre also belongs to the strategic component of “knowledge gathering”. 

The TSURE acknowledges that information about resource use are not centrally compiled, but that 

they are provided by a number of governmental and non-governmental research institutions and 

agencies. Therefore, the EC has proposed to establish an ‘information hub’ bringing together all 

available, relevant information for monitoring and analysis and for providing policy relevant 

information to decision makers17. The Data Centre is supposed to be operational 12 months after 

adoption of the Thematic Strategy. The establishment of an information hub could be accelerated by 

taking advantage of existing expert networks for resource accounting and management (e.g. the 

European Topic Centre on Waste and Resource Management18 or the ConAccount network for 

Material Flow Accounting19). 

Functions of the Data Centre will be to:  

• develop and consolidate suitable indicators for measuring the strategy’s progress,  

• assist Member States in the development of actions plans,  

• support for the International Panel, and  

• every five years, starting in 2010, drafting a status report on the implementation of the 

strategy. 

In this context, the Data Centre should also collect, assess, and identify best-practice examples at the 

corporate and regional level, thus facilitating knowledge gathering for actors. Over time it should also 

become involved in the evaluation of appropriate incentive systems. 

Progress towards the proposed targets could be recorded by the Data Centre, based on sufficient 

estimates for TMC and TMR, and available data on DMC and DMI, already starting in 2007. Until 

2010, the start of the regular status report, the Data Centre could work to improve the data basis for the 

provision of TMR and TMC. 

High Level Forum 

The High Level Forum has the strategic function of “policy assessment” and “policy integration”. It 

should consist of “senior officials responsible for the development of natural resource policy in the 

Member States, representatives of the Commission and, as appropriate, consumer organisations, 

environmental NGOs, industry, academia and other stakeholders with specific interest and expertise in 

the issues at hand”20. The Forum is supposed to be created “soon after the strategy’s adoption”21. 

 

                                                 
17 COM (2005) 670 
18 http://waste.eionet.europa.eu 
19 http://www.conaccount.net 
20 COM (2005) 670 
21 ibid 
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The TSURE hardly suggests any policy measures apart from a list in annex 5. It suggests that “many 

of the actions needed to implement this strategy can be best taken at national level”, because “aside 

from agriculture and fisheries, most natural resource policies do not fall under exclusive Community 

competence”. If the High Level Forum materializes it is likely to start with a discussion of targeting. It 

remains to be seen whether the Forum will have the appropriate resources to make progress in the 

direction of policy assessment and integration. 

International Panel on the Sustainable Use of Natural Resources 

Comparable to the IPCC, the International Panel has a primary task to coordinate knowledge gathering 

and to build an international scientific consensus at the international level. In doing so, it could 

become an institution of foresight, policy formulation and integration. 

The description of the International Panel in annex 6 is the most detailed of all institutions under the 

TSURE. It is supposed to be set up in cooperation with the United Nations Environment Programme 

(UNEP). The objective of the Panel will be “to provide independent scientific advice to the EU, 

interested governments and international organisations on the key environmental impacts of the 

extraction and use of natural resources in a lifecycle perspective and on approaches to reducing these 

impacts, aimed at decoupling environmental impacts from economic growth. The Panel will also 

provide advice and support to capacity building in developing countries in relation to resource 

extraction and use in a lifecycle perspective”22. 

Given the fact that the EU is already shifting environmental burden via the import and export of 

resource intensive products to other world regions, it is appropriate to create such an international 

forum of research and discourse accompanying the further pursuit of TSURE. It is possible that this 

International Panel might also successfully fulfil a role of agenda-setting and consensus building 

comparable to the International Panel of Climate Change (IPCC) in the domain of climate policy. 

Nevertheless, for meeting this role the resources of the International Panel would have to be 

comparable to the IPCC which does not seem to be the case at present. Another essential requirement 

to increase the impact of the International Panel would be the specification of well defined 

competences with regard to the Data Centre. 

Tasks which could be defined with more clarity include: 

• assessment of sustainable mining for the extractive industries and the development of 

appropriate indicators; 

• information supply on of raw material use on a lifecycle basis; 

• development of baseline and alternative scenarios for resource use on a world-wide as well as 

on different regional levels; 

                                                 
22 ibid 
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• identification of suitable response options for increasing resource productivity and eco-

efficiency; including the identification and documentation of best practises for extractive 

industries, corporate action, value chain management, regions, and policy makers. 

 

Policy integration 

The European Commission’s proposals suggest that on the basis of information gathering and policy 

assessment, policy integration is the end goal of the TSURE. In the light of the failure of the Cardiff 

Process on environmental policy integration [17], [21], [28] it is perhaps the most difficult task of the 

TSURE. The sustainable use and management of natural resources affects a multitude of non-

environmental policies. For biomass the most relevant EU policies include the Common Agricultural 

Policy, transport and energy policies, the Common Fishery Policy, the EU Forestry Strategy, the 

biomass action plan and the biofuels strategy. For abiotic materials policies include the industry 

policy, transport and energy policy or the EU Regional Policy. A number of environmental policies 

are also affected such as the Integrated Product Policy (IPP), the Thematic Strategy for the Prevention 

and Recycling of Waste or the Environmental Technology Action Programme (ETAP). Changes of 

material flows in the EU (e.g. by reducing toxic flows) would also affect emissions and thus have 

considerable consequences for public health in Europe. 

In addition to the effects on these policy areas, the Commission proposes to apply the lifecycle 

approach on the TSURE.  

Interesting could be the EC proposals for setting up a High Level Group on Competitiveness, Energy 

and the Environment for bringing together the Members of the Commission for Enterprise and 

Industry, Competition, Energy, and the Environment as well as all relevant stakeholders. One of five 

task of the High Level Group would be the improvement of resource efficiency and the uptake of 

environmental and other innovative technologies. This could support the integration of resource 

management in industry policy in the framework the EU Lisbon Strategy23.  

A recent illustration of how difficult the integration of resource management in other policy areas can 

be is the EC Communication on the “External Action: Thematic Programme for Environment and 

Sustainable Management of Natural Resources including Energy”24, which was published only a few 

months after the TSURE. One would expect a close relation of the two communications especially 

concerning the International Panel and the global implications of the strategic objectives suggested in 

the TSURE. Nevertheless, references can hardly be found and links are only very general supporting 

other environmental policy domains like climate policy as much as the emerging policy field described 

by the TSURE.  

                                                 
23 COM(2005) 474 
24 COM (2006) 20 
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Clear and intelligible targets are a prerequisite to a better integration of resource management in other 

policies [28]. In the context of external actions of the EU accounting and analysis of traded goods and 

their ecological rucksacks are highly relevant and would be part of the suggested monitoring of 

indicators such as TMC and TMR. 

Another challenge will be the vertical policy integration from the global to the EU level, over the 

Member States into the regions. A possible development could be that the EU defines analogous to 

climate policy an “EU bubble” for targeted EU-wide absolute reductions in resource use (e.g. 25% 

from 1992 to 2030). This could be broken down to contributions of single Member States. While some 

countries would have to reduce a little more than 25% others would have to reduce less or could even 

expand their resource requirements. Whereas the International Panel could reach out to other world 

regions in order to promote world-wide consensus on resource reductions, the High Level Forum 

could play a central role for defining national obligations. Vertical policy integration would be 

facilitated by already existing national targets for resource use reductions including national policies 

for improving material productivity. 

The policy instruments already listed in the 6EAP are the first to be considered towards a resource 

policy, e.g. research and technological development, best-practice programmes for business, a shift of 

the tax burden onto the use of natural resources, a virgin raw materials tax and the use of other 

economic instruments such as tradable permits to encourage the uptake of resource-efficient 

technologies, products and services, removal of subsidies that encourage the over use of resources, 

integration of resource efficiency considerations into Integrated Product Policy (IPP), eco-labelling 

schemes and green procurement policies.  

Quite recently, Rocholl et al. [26] have analysed the EU policies in related areas such as energy and 

transport and assessed their impacts on resource productivity. It can be concluded that climate and 

energy policy do already act in a direction which also triggers resource productivity. The situation is 

by far less promising in areas such as construction, metals and vehicle production, agriculture and 

nutrition, where new and additional measures ought to be taken in order to comply with the objectives 

of a sustainable use of natural resources. 

Construction materials such as aggregates could become subject to economic incentives. Some 

Member States (such as UK, Denmark, Czech Republic, Lithuania) have already adopted policies to 

taxing aggregates extraction. The UK aggregate tax of 1,60 £ / t, for instance, raises an annual amount 

of 300 Mill. £ (≈ 450 Mill. €). These national taxation policies could become a starting point for an 

EU-wide policy to manage construction materials as well as housing in a more sustainable manner, in 

line with the efforts to establish a technology platform on sustainable minerals. A minimum tax 
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directive on aggregates (similar to the Directive on a Community framework for the taxation of energy 

products and electricity25) would be an instrument worth to be considered.  

Discussions for creating the necessary unanimity in the Council of Minsters could be based on an 

evaluation of the national taxation instruments. After all, the policy-oriented elements are interrelated: 

Policy-makers ought to play a role in harnessing resource productivity in Europe. This would require a 

strategy describing how this can be done and at which level policy interventions will be necessary in 

order to meet the aims of the 6EAP, the Lisbon strategy and the TSUR alike. 

 

                                                 
25 2003/96/EC 
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7 Recommendations 
The European Commission set up the 6EAP as a strategic and long-term framework of its 

environmental policy. Concrete targets, timetables and an implementation plan should not be set in the 

action programme itself, but in so-called “Thematic Strategies” which were due approximately five 

years after the formulation of the 6EAP. 

Instead of presenting targets, timetables and an implementation plan the European Commission 

presented a Thematic Strategy on the Sustainable Use of Natural Resources which is rather the starting 

point of a process that could lead to effective measures in the future. For meeting the objectives as 

formulated in 6EAP the EC Thematic Strategy seems to be inadequate. 

Therefore, the TSURE should be structured in a way that an effective and target-oriented policy for the 

sustainable use could be launched immediately. This would require a clear definition of targets and 

timetables. For the first general objective of the 6EAP (the intention of “ensuring the consumption of 

renewable and non-renewable resources and the associated impacts do not exceed the carrying-

capacity of the environment”) this will not be possible, because it lacks operationalization. 

Nevertheless, the second objective of the 6EAP (to ensure “a decoupling of resource use from 

economic growth through significantly improved resource efficiency, dematerialisation of the 

economy, and waste prevention”) is already operational. 

Chapter 3 defining the objectives of the strategy should set quantitative objectives to improve resource 

productivity in the EU. A considerable improvement of the overall resource productivity of the EU 

seems to be a key strategy for combining environmental and socio-economic concerns. Thereby 

adjusting productivity gaps among Member States would also contribute to increased economic 

coherence and competitiveness of the European economy. This would be the major internal aspect of 

the resource strategy. The external dimension of the strategy would be addressed by avoiding burden 

shifting to other countries outside of the EU. Therefore, the absolute reduction of resource use should 

consider the lifecycle-wide total resource requirements of the EU´s production and consumption. For 

these purposes the following targets and indicators could be established: 

• Overall Target: An absolute reduction of resource use of the European Union from 2010 to 

2030 by 25%. 

Indicator: Total Material Requirement (TMR26) to be assessed every 3-5 years by the 

envisaged Data Centre. On an annual basis, the Domestic Material Input (DMI) may be used 

as a stand-in. 

 

                                                 
26 TMR comprises to total primary resource equivalent used for domestic production and consumption; as a basis 
for productivity it allows to reflect shifts of resource use for production associated with trade. 
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• Operational Target: Assuming a GDP growth by a factor of 2.5% this corresponds to a 

doubling of the average annual resource productivity increase of the EU from currently 2% to 

4% between 2010 and 2030.  

Indicator: GDP over Total Material Requirement (GDP/TMR) to be assessed every 3-5 years 

by the envisaged Data Centre. On an annual basis, material productivity (GDP/DMI) can be 

used as a stand-in. 

The setting of a quantified targets and timetables would have implications for all other parts of the 

TSURE. Therefore, the chapters following chapter 3 and the annex of the TSURE should be revised in 

the light of the quantified targets. The targets should guide policy integration, the work of the Data 

Centre, the High Level Forum and the International Panel, the development of indicators, the internal 

and global dimension of the strategy. It would make the expected impacts and results much more 

tangible and consequently improve the review process. 
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