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Annex 1: Background paper on energy

1. Introduction

1.
The EU is one of the world’s largest economies and the political unit with the largest population at highly developed living standards. The Lisbon summit, in March 2000, set out the ambitious goal of making the Union the most dynamic, competitive, knowledge based economy, capable of sustainable growth. On the Gothenburg summit, in June 2001, a EU Strategy for Sustainable Development was adopted, in which for the first time all dimensions –economic, social and environmental–, have been assessed together
. Among others the Sustainable Development Strategy calls for “decoupling environmental degradation and resource consumption from economic and social development”. This objective is the key issue in the Thematic Strategy on the Sustainable Use of Natural Resources (Resource Strategy). 

1.1. Why do we need a Resource Strategy?

2.
Resources are the backbone of every economy. In using resources and transforming them, capital stocks are built up and products manufactured, which add to the wealth of present and future generations. On the other hand, resource use gives rise to numerous impacts on the environment, which may undermine the capacity of the environment to produce resources and to serve as a healthy and safe place to live. The sustainable management of natural resources (our natural capital) is therefore a prerequisite for economic and social developments.

3.
In the past human activities were at too small a scale relative to natural processes to interfere with the free provision of natural goods and services. Human made capital was the limiting factor in economic development and natural capital was a free good. The increasing demands on natural resources have changed this and we are now entering an era in which natural capital is becoming a limiting factor. 

4.
The 6th Environmental Action Programme (6th EAP
) describes the need for a Resource Strategy as follows: 

“The planet’s resources, in particular environmental and renewable resources such as soil, water, air, timber, bio-diversity, and fish stocks are coming under severe pressure as population growth and current patterns of economic development translate into increasing demands on these resources. There is growing evidence that we may be moving beyond the carrying capacity of the environment on a number of fronts.

Our use of non-renewable resources, such as metals, minerals and hydrocarbons, and the associated generation of wastes, gives rise to numerous impacts on the environment and human health. The consumption of scarce non-renewable resources also presents us with the ethical dilemma about how much we should use now and how much should we leave to future generations but this is not strictly an environment problem and is better addressed under a broader sustainable development strategy”.

5.
The need of a Resource Strategy stems from the insight that environmental protection and economic development, are two sides of the same coin. Thus environmental protection requires a vital economy, capable of investing in research and in implementing new environmentally benign technologies. On the other hand, economies require a vital environment, capable of supplying natural resources and providing safe places to live, work and recreate. 
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1.2. Interpretation of the 6th EAP objective and some definitions

6.
The objective of the Resource Strategy is described in article 8 of the Common Position on the 6th EAP
:

 “aiming at ensuring that the consumption of resources and their associated impacts do not exceed the carrying capacity of the environment and breaking the linkages between economic growth and resource use”, and

“achieving a significant overall reduction in the volumes of waste generated through waste prevention initiatives, better resource efficiency and a shift towards more sustainable production and consumption patterns”.

There are several notions in this objective that need reflection and clarification:

1.2.1. What is a natural resource?

7.
Natural resources can be defined as those parts of the earth’s biological and mineral endowment from which society derives value. The following resource classification may be used:
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Figure 1: Classification of natural resources

This classification cuts the complex field of natural resources into the following areas:

(1) Renewable resources that are non-extinguishable i.e. flow resources (sunlight,  wind, waves and rainwater) and reservoirs (air, oceans, geothermal energy). 

(2) Renewable resources that are extinguishable, i.e. biological resources (forests, fish, biomass), geological resources (groundwater) and vulnerable reservoirs (fresh water basins, aquifers, soil). 

(3) Non-renewable resources that are non-extinguishable (e.g. metals and minerals). 

(4) Non-renewable resources that are extinguishable, i.e. fossil fuels and superficial deposits (gravel, peat, etc). 

(5) Space is required to produce all before mentioned resources: energy (e.g. solar and wind parks), agriculture and forestry, etc. These functions need to be combined with all human activities, such as housing, manufacturing and transportation. Space may therefore be considered as a key resource, both in terms of surface (2-dimensional) as in terms of depth (3-dimensional). 

This interpretation of resources includes a very broad range and it may be necessary to narrow the scope. 

1.2.2. Associated impacts of resource use  

8.
The objective aims to ensure that the consumption of resources and their associated impacts do not exceed the environment’s carrying capacity. These impacts include emissions, environmental pressures due to extraction (or harvesting) of resources, disturbance of eco-systems (e.g. land use, infrastructure, waste disposal (life cycle approach). A problem of using this broad view on impacts is that no concrete set of indicators is available yet, covering the whole range of impacts.

1.2.3. Carrying capacity 

9.
The notion carrying capacity arises from population biology and indicates the maximum number of individuals of a given species that can be sustained within a defined area. In order to determine the biological limit for a certain species in a certain area, the concept is useful, but for humans it has limited direct relevance since technological developments constantly increases the carrying capacity for humans. Therefore carrying capacity is a survivability concept, not a sustainability concept
. On the other hand, we could redefine carrying capacity as to indicate the maximum degree of human activity that does not endanger the environment, i.e. that does not cause extinction of species.

1.2.4. Breaking the linkages between economic growth and resource use

10.
This part of the objective can mean two things:

(1) the economy grows, while the resource use per unit of GDP decreases. This means that the absolute quantity of resource input is still increasing. 
(2) the economy grows, while the resource input to the economy decreases. 
11.
These cases are referred to as relative and absolute decoupling respectively and may be illustrated as follows: 
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Figure 2: A 3% economic growth (upper line) and two scenarios for resource use: relative and absolute decoupling. Factor 4 refers to ‘doubling wealth, halving resource use’, which is the title of the well known book by Weizsäcker et al.

12.
The upper growth line in Figure 2 represents an economic growth of 3%. This growth rate is chosen since on the Lisbon Summit 2000 the European Council set 3% as the goal for a ‘sustainable GDP growth rate’
. The middle (dotted) line shows an annual growth of resource use by 1,5%, which figure is typical for e.g. growth of energy use
. The lower (dashed) line shows a 3% decrease in resource use. If such a decrease of resource input could be maintained during 25 years, while the economy grows with 3%, Factor 4 would be achieved after 25 years
.  

1.2.5. Resource efficiency 

13.
The second part of the objective seeks to achieve a ‘significant overall reduction in the volumes of waste generated through waste prevention initiatives, better resource efficiency and a shift towards more sustainable production and consumption patterns’. It is clear that the objective here is to reduce waste volumes. Prevention initiatives, better resource efficiency and a shift towards more sustainable production and consumption patterns are means to achieve this. 

14.
Resource efficiency or resource productivity can be defined as the efficiency with which we use energy and materials throughout the economy, i.e. the value added per unit of resource input. This means that resource productivity is defined analogously to labor productivity: the value added per unit of human resource. An example of resource productivity calculation on a national level is dividing the total economic activity of a country (expressed in GDP) by the total energy use (e.g. in toe) or total material-use (tons). The reverse of this quotient, i.e. energy use divided by economic activity, is also used and is called the energy intensity of the economy. If the energy (or material) intensity of the economy decreases, dematerialisation is said to occur. 

15.
The given definition of resource efficiency deals solely with the use to which resources are put. This implies that it does not consider the way resources are extracted or harvested (upstream of the economic activity) nor how they are disposed to air, water and soil (downstream of the economic activity). In order to fully understand the environmental implications of resource use, it is necessary to include both upstream and downstream activities (including the use of infrastructure, transport, disperse losses, etc.). 

1.3. Conclusions

16.
Preliminary conclusions are:

(3) A Resource Strategy is needed to ensure that economic growth can continue without jeopardising the ecological base upon which all economic and social activities ultimately depend.

(4) The objective of ‘decoupling of resource use from economic growth’, can be interpreted in a relative sense (resource use per unit of GDP decreases) and in an absolute sense (the absolute resource input decreases). 

(5) Decoupling of resource use from economic growth requires that the resource productivity improves. Thus if the economy grows 3% annually during 25 years and the resource use should decrease with 3% as well, the resource productivity (GDP/resource use) should improve by a factor of 4. 

2. The starting point for the Resource Strategy

2.1. Current situation

17.
The amount of natural resources that are required to maintain industrial economies reaches 85 metric tons per capita per year
 and is still increasing, resulting in a net increase of resource use and an increase of many related environmental pressures
,
. Fossil fuel is by far the largest contributor (40%) to the overall material flow. Other important contributors are metals, construction minerals and infrastructure excavations. 

18.
Projections of OECD towards 2020 show that energy use in the OECD region will grow 30% in 20 years time, which is 1,3% per year
. The IEA Outlook 2001 expects a growth of world’s energy use of 53% in 20 years time
. On an annual basis this is 2.1 %. 

19.
The dimension of material flows is strongly supported by availability and relative low price of fossil fuels. Moreover, expenditures on energy are low relative to total costs. In the industrial sector, for example, energy accounts for only 3-8% of total costs. In energy-intensive sub-sectors, such as chemicals and pulp and paper, the figure is higher: 10-14%
. 

20. 
EEAs Environmental Signals 2002 concludes that ‘some environmental pressures continue to be closely coupled with development in certain sectors, such as green house gas emissions from transport (and tourism), waste generation, space and territorial degradation, energy and resource consumption from households, and reduction of stocks from fisheries’. EEA recognises that we are using energy more efficiently, but that we are still not reducing energy consumption in absolute terms. Regarding the use of land (space) the EEA concludes that the built up of land (urban sprawl) expanded by 20% over the last two decades, which is much faster than the population growth (6%). The reasons for this are many: de-centralisation of urban land uses, demand for bigger houses, out-of-town developments like supermarkets and leisure centres and transport infrastructure. EEA mentions that the yearly increase in soil sealing for Austria (covering of soil due to urban development and infrastructure) is estimated at 7 to 12 m2 per person. These trends cause loss or significant fragmentation of natural areas in most of Europe.

21.
OECDs Environmental Outlook indicates that the following issues should be addressed urgently: biodiversity, tropical forest coverage, fish stocks, groundwater quality, urban air quality, climate change and chemicals in the environment. Moreover, surface water quality, forest quality in OECD regions and ozone layer integrity requires further action, the report says.

2.2. Existing Resource Management Concepts

22.
The preparatory work on the Resource Strategy included the assessment of various resource management concepts that have been described in recent years in the literature
.

2.2.1. Ecological footprint

23.
The Ecological Footprint (EF) is an accounting measure that illustrates humanity’s use or claims on nature. This use is expressed in land area that is needed for production of goods that are consumed and for the assimilation of wastes. Based on 1996 data an EF per person in Western Europe is calculated to be 6.3 ha, whereas 2.2 ha per person is available.  Obviously, the EF of people in developing countries is much lower. Raising the standard of living in developing countries to European level, two more planets are required.

Looking to the EF methodology in detail the following critical elements appear:

· it is assumed that all human CO2 emissions must be absorbed by nature. Other options, such as CO2 capture and sequestration, are excluded.

· the concept is not able to detect scarcities of non-renewable resources;

· the concept does not reflect possible future improvements in technology and land management.

2.2.2. Dematerialisation. 

24.
The aim of this concept is to delink the use of resources and resulting environmental pressures from economic development. The strategy is to reduce the material needs and consumption of resources without compromising the global welfare. Thus it is implicitly assumed that dematerialisation leads to a reduction of the environmental pressure. Within the dematerialisation framework numerous concepts, strategies and indicators have been developed, such as Material Input Per unit Service (MIPS) and Total Materials requirement (TMR). These concepts take all the material into account that has been used during its entire product life cycle (both source and sink). This enables to visualise the hidden materials flow that is used in the production of services. The fact that material flows are aggregated in tonnes of material reflects that no distinction is made between the environmental impacts among different forms of resource use.

2.2.3. Eco-efficiency (including factor 4 and 10).

25.
This concept aims to reduce the environmental impact per unit of GNP. Often a factor 4 is mentioned as a concrete target, which refers to the book ‘Factor 4-Doubling Wealth, Halving Resource Use’ of E. von Weizacker and others. To illustrate that this target is feasible many examples are shown in this book, such as a light and fuel-efficient hypercar, super refrigerators, and new innovative domestic heating systems. The book emphasises that the past 150 years much of the technological effort has been devoted to increasing labour productivity, even if that required more use of natural resources. Although the factor 4 concept is attractive, it is not clear whether this can be achieved in an existing economy, i.e. most examples in the Factor-4 book are newly designed products and services, which introduction in society may require decades. Moreover, institutional barriers and lack of economic incentives are among the factors that make progress very slowly.

2.2.4. Exergy

26.
Exergy is defined as the maximum work that can be extracted from a material. All kind of resource reserves could be measured in exergy terms both for international and inter-temporal comparisons. This would provide a better measure of scarcity for individual resource than if only measured in tonnes, as the exergy should be correlated with the accessibility of the resource. Metal ores with different grades can be compared by determining exergy values, thus accounting for the amount of energy that is required to extract and purify the metal. However, exergy can not be used for comparisons among deposits with different types of resources, e.g. gold and iron.  

2.2.5. Green GNP

27.
Green GNP is a concept that analyses national economies and estimating their rates of growth addressing sustainability issues by explicitly considering the degradation and depletion of natural resource. The idea behind green GNP is including environmental assets in monetary terms in a revised GNP measure to get a better measure of society’s true income. Green GNP, however, as a sustainability indicator can not be used ex ante as a tool guiding decisions. Rather, it is an ex post indicator, which might be useful in finding out whether an economy has been sustainable over a period of time.

2.2.6. Economic approaches

28.
The economic discipline has always been dealing with ensuring the most effective and efficient use of limited resources for improving the welfare of society. However, natural resource economics was mainly focussed on extraction of non-renewable resources. In recent years there have been a greater emphasis on the environmental impacts of non-renewable resource extraction and consumption. This resulted in the finding that for certain resources the environmental issues may be more important than the question of depletion. A key issue in natural resource economics is a well-functioning market. Thus phasing out subsidies to resource extraction, internalisation of environmental costs in resource prices and public support to basic research that may lead to greater resource efficiency are typical issues that emerge from this approach. Renewable resources pose a different set of management problems than non-renewable resources. Particularly poor defined property rights leading to overexploitation, is an important issue. 

2.3. Analysis of the Resource management concepts

29.
 The resource management concept described above have been analysed in order derive priorities, targets and possible policy instruments, which could be used in the Resource Strategy
. Thus it appeared that the various resource management concepts serve a number of functions, such as awareness raising (ecological footprint) and material flow accounting (TMR). Moreover, some concepts include targets (e.g. factor 4), whereas others are process oriented (economic approaches). This means that the concepts have different perspectives and different scopes, emerging from different schools of thought, which push different problem perceptions and different solutions. Moreover, the various management concepts are not consistent with one another. For instance Factor 4 is strongly material oriented, whereas Ecological Footprint is land-use oriented. Therefore, there is not one concept that can be chosen to serve as an analytical framework for the Resource Strategy. The analysis also reveals that there is no single unit to measure environmental pressure, which means that a multiple approach using various indicators is necessary. 

30.
A study commissioned by the UK government on the various resource management concepts came to a similar conclusion: ‘Measuring resource efficiency in relation to sustainable development is complex and all measures are to some extent imperfect. It is therefore important to choose a measure that is as appropriate as possible to the purpose at hand, with full awareness of its limitations’
.

2.4. Scarcity of resources

31.
Since the onset of the industrial revolution, there have been several warnings that the availability of resources would not keep up with the rising human population. This concern can be traced back to Thomas Malthus and his Essay on the Principle of Population (1798). The Club of Rome (Limits to Growth, 1972) issued similar warnings and said that we would run out of e.g. fossil fuels and metal ores within a few decades. However, today we are not running out of fossil fuel, but we run out of air to store the enormous amount of CO2, which is related to the use of fossil fuel. Thus the IPCC found that ‘there are abundant fossil fuel resources that will not limit carbon emissions during the 21st century’
.

32.
For metals reserves the prospects are also optimistic. A few examples are listed in Table 1
. It is interesting to notice that proven metal reserves are roughly sufficient for 20-40 years. In terms of sustainable development, this is not much. On the other hand, it seems to be a psychological timeframe, i.e. history shows that whenever it begins to look like that the reserves might not last several decennia, prospecting activities are undertaken to find new ores.

Table 1: Metal reserves (world)


World production (1999) million tonnes
World reserves

Million tonnes

Iron
535
71,000

Zinc
8
190

Lead
3
64

Copper
12
340

Nickel
1.1
49

33.
Moreover, new technologies are developed to mine previously unviable ores or to substitute the resource by a more abundant one. That this mechanism works can also be concluded from the fact that mining companies are not worried about there business if depletion is concerned. The development of metal prices also shows no indication of economic scarcity, i.e. the prices of various metals decreased in the last 20 years
.
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34.
That non-renewable resources do not exhibit scarcity does not mean that scarcity is not an issue any more: fresh water at the regional level, fish and forests are serious scarcity problems as described by EEAs Environmental Signals and OECDs Environmental Outlook. Also space (area) is becoming increasingly scarce, particularly high quality areas, where people and a diversity of species live harmoniously together.

2.5. Existing policies

35.
The high energy- and material intensity of our economy is the result of a variety of policies that have been developed in the 20th century. For example the choice to tax human resources (incomes) and not natural resources resulted in strong incentive to increase labour productivity, whereas incentives for improving resource productivity were lacking. Obviously, the reasons to choose for this tax structure were sensible and legitimate and it was never meant to increase the energy- and material intensity of the society deliberately. 

36. 
Another example is the facilitation of transport. Thus by building and maintaining free accessible road infrastructures, many Member States gave a stimulus to economic development, leading to a strong increase in the use of road fuels. Moreover, the fragmentation of landscapes increased considerably. In air transportation the situation is even more pronounced: a considerable part of a passenger ticket is directly or indirectly subsidised (public support in air plane development programs and absence of kerosene tax respectively).

37.
The Common Position on the 6th EAP recognises the impact of subsidies relating to the use of natural resources and requires a review of these impacts and also of the efficiency of policy measures that have impact on resource use
.  Moreover, there is an increasing demand for market-based approaches that provide price incentives
. However, the current situation is that the revenue from environmentally related taxes averages roughly 2% of GDP in OECD countries
. For EU countries this number is 2.8 %, which indicates that ecological tax reform has progressed more in EU countries than in OECD countries
. Given that the total tax to GDP ratio in the EU/OECD area is about 37 %, the share of ‘green’ taxes in the tax mix is around 6%
. Four countries, Denmark, Ireland, The Netherlands and Portugal take the lead; these countries raise around 9-10% of their total tax revenue from environmental taxes. However, the share of total revenue derived from environmental taxes is less than 6% in Belgium, Germany, France, Austria and Sweden
.

38.
Many environmental policies also have impact on resource use, but in a miscellaneous way:

(6) Directives in the waste hierarchy intending to avoid waste generation and to enhance re-use, recycling and recovery of waste, generally have a resource saving effect, both in terms of materials and energy.

(7) Directives intending to limit emissions require more resources input, since the use of end-of-pipe technologies require additional materials and energy. On the other hand, since the emissions are decreasing by the use of these technologies, less environmental ‘sinks’ are used (air, water). A notable exception is CO2 since emission of CO2 is not reduced by end-of-pipe technologies.

(8) The EU Biodiversity strategy and related legislation aim to protect and enhance nature and biodiversity. They thus aim to save these environmental resources. 

2.6. Conclusions

39.
Preliminary conclusions are:

(9) If nothing is done the use of natural resources grows with 1-2% per year (which is relative decoupling since the economy grows faster. Absolute decoupling (decreasing resource use in a growing economy) will not occur under the present circumstances.   
(10) The various resource management concepts serve a number of functions, such as awareness raising (ecological footprint) and material flow accounting (TMR). Moreover, some concepts include targets (e.g. factor 4), whereas others are process oriented (economic approaches). This means that the concepts have different perspectives and different scopes, emerging from different schools of thought, which push different problem perceptions and different solutions. 
(11) Scarcity of non-renewable resources such as metals and fossil fuels are not a major concern. However, scarcity of environmental resources such as fresh water, fish and forests are becoming increasingly important. Also high quality space is becoming scarce. 
(12) Existing policies are dedicated to stimulate economic growth and do not create sufficient driving forces to save natural resources. 
(13) There is an increasing demand for market-based instruments, but ecological tax reform is proceeding very slowly.  
3. What should the Resource Strategy achieve?

3.1. Proposed ambition of the Resource Strategy

40.
Considering:

(14) the political agreement on the objective of the Resource Strategy, as described in the Common Position on the 6th EAP, particularly the aim to break the linkages between resource use and economic growth;

(15) the political will to achieve a long-term annual economic growth of 3% (Lisbon Summit);

(16) the wish to provide a ‘positive long-term vision of the society that is more prosperous and more just, and which promises a cleaner, safer, healthier environment- a society which delivers a better quality of life for us, for our children, and for our grandchildren’
; 

(17) the presented  interpretation of the objective in terms of relative and absolute decoupling, 

the following twofold ambition may be adopted for the Resource Strategy, which is characterised by a ‘making more with less’ approach:

(18) Making more with less resources input
This refers to a further reduction of resource use per unit of GDP by accelerating resource productivity improvements. Using less materials for specific products and services (dematerialisation) and using less energy for heat and power supplies are key to this efficiency boost. 

(19) Making more with less environmental pressures
This refers to an absolute decrease of environmental pressures due to resource use. In order to achieve this the entire chain from resource extraction, conversion into materials and products, recycling and disposal has to be considered. 

41.
This twofold ambition can be illustrated as follows:  

Figure 3: A twofold ambition: making more with less resources input and less environmental pressures, resulting in a factor 4 improvement (doubling wealth, halving environmental pressure)

42.
The figure shows a relative decoupling of resource use from economic growth and an absolute decoupling of environmental pressure from resource use. The Factor 4 target is now defined as ‘doubling wealth, while halving the environmental pressure’. This result would be achieved if the annual economic growth and annual reduction of environmental pressure are equal, i.e. 3%.

43. 
If economic or social demands do not allow a 3% reduction aim, another ambition may be chosen. In Table 2 a rough indication is given, keeping the 3% economic growth constant.

Table 2: Economic growth and reduction of environmental pressures

Annual economic growth 
Annual change in  environmental pressure 
Remarks

3%
-3%
Environmental pressure reduces to 50% (factor 2) in 25 years. Since the economy grows factor 2, decoupling factor 4 is achieved (this is absolute decoupling).

3%
-2%
Environmental pressure reduces to 60% (factor 1,6) in 25 years. Since the economy grows factor 2, decoupling factor 3,3 is achieved (this is absolute decoupling).

3%
-1%
Environmental pressure reduces to 77% (factor 1,3) in 25 years. Since the economy grows factor 2, decoupling factor 2,6 is achieved (this is absolute decoupling).

3%
0%
Environmental is constant. The economy grows factor 2 (this is relative decoupling).

3%
+1%
Environmental increases with 28% in 25 years (factor 1,3). Since the economy grows factor 2, decoupling factor 1.6 is achieved (this is relative decoupling).

44.
Since ‘there is growing evidence that we may be moving beyond the carrying capacity of the environment’ (6th EAP), it seems wise to aim for at least an overall reduction of environmental pressures in the coming decades (which is absolute decoupling). Whether we aim for 1, 2 or 3% reduction is a political choice. 

45.
 Apart from the risk that we may be moving beyond the carrying capacity of the environment, there are other arguments to aim for reduction of environmental pressure. If economic growth can only be achieved in combination with increasing environmental pressures, the increased prosperity may no longer contribute to the quality of life and the wellbeing of people. 

46.
 Since there is no single unit to measure environmental pressure the proposed reduction rates of 1, 2 or 3% should be differentiated to various pressures. The development of indicators to measure decoupling is therefore of great importance.

47.
The ambition to 1) decouple resource use from economic growth in a relative sense and to 2) decouple environmental pressure from economic growth in an absolute sense, reflects the essence of many of the resource management concepts discussed above.   

48.
The twofold ambition acknowledges that resource use and environmental impacts are intertwined. However, reducing environmental pressures is the overarching goal and not resource use reduction per se, as is laid down in one of the recitals of the Common Position on the 6th EAP, which reads: “the programme aims to achieve a decoupling between environmental pressures and economic growth”.

49. The ambition is also in line with the OECDs ‘Environmental Strategy for the First Decade of the 21st Century’, which contains an agenda for achieving ‘decoupling environmental pressures from economic growth’
.

3.2. Feasibility of the challenge

3.2.1. Making more with less resources input

50.
Relative decoupling of energy use from economic growth is already happening in OECD economies
 and the EU
. The OECD projections to 2020 reveal that the energy use per unit of GDP will decrease further by 19% between 1998 and 2020. However, in the same period a 30% increase in energy use is foreseen. 

51.
Similar trends are found for other resources as shown by e.g. a recently published study by the Wuppertal Institute, commissioned by the UK Government
. This study shows that the Total Material Requirement (TMR) and the Direct Material Input (DMI) of the UK economy is decoupled from economic growth 
:

Figure 4: Gross Domestic Product (GDP), Population, Total Material Requirement (TMR), and Direct Material Input (DMI) in the UK 1970 to 1999

Thus the Figure shows that from 1970 to 1999 the GDP of the UK grew by 88%, whereas TMR grew by 12%. Since the population grew by 7% over the same period, the TMR per capita grew with 5%. This suggests that economic growth has de-coupled from total resource requirements, at least in a relative sense.

52.
Absolute decoupling of resource use from economic growth has not yet been reported for any economy but several researchers (e.g. Von Weizsäcker)
 and more recently Lovins
 are very optimistic about the (technological) opportunities to achieve this goal. 

53.
Although these technological options may inspire and challenge designers and architects, the reality is that these new designs cannot penetrate the society overnight and that change occurs only gradually (e.g. most houses that exist today will still exist in 2030, thus limiting the possibilities to improve their performance). The same is true for infrastructure, institutions, culture, etc. In other words, the fact that we find ourselves in an existing society with a given structure means that we have to deal with certain inertia and that change occurs only gradually.

3.2.2. Making more with less environmental pressure

54.
If the use of resources cannot be reduced, their use should be made more sustainable. Thus using more sustainable resources (e.g. using wind energy instead of fossil fuels) or using cleaner technologies to exploit currently used resources (e.g. organic agriculture, hydrogen as energy carrier, etc.) are suitable pathways to reduce the environmental impact of economic activities. An important aspect, which should be kept in mind, is that shifting to other resources often has trade-offs. Thus if biomass is used to substitute fossil fuel, more agricultural land is required to grow this resource, which may result in scarcity of land.      

3.3. Incorporating uncertainty
55.
In the past the need to develop environmental policies was strongly linked to health risks. And although health risks are still a major concern, other issues are becoming increasingly important. One issue is uncertainty. The difference between risks and uncertainties is that the former can be assessed in terms of probabilities, whereas the latter cannot. Thus the probability of a certain risk can be derived from statistical data on the event that causes the risk. In case of uncertainty there are no such statistics since the event did not happen before (for example global warming). 

56.
The type of uncertainty, which becomes increasingly important, is what is called structural uncertainty, which is inherent to complex systems. One example of structural uncertainty is the question whether we are ‘moving beyond the carrying capacity of the environment’ as the 6th EAP says. Gathering more knowledge can hardly reduce this type of uncertainty.

57.
 There are various sources of uncertainty, e.g. randomness of nature, societal randomness and technological randomness
. For instance:

(20) if biomass is produced on a large scale to replace fossil fuels the effect on ecosystems is uncertain (randomness of nature), particularly if genetically modified plants are used,

(21) a major societal imbalance (e.g. terrorist attack on world trade towers) may cause a significant change in the political agenda (societal randomness);

(22) if technological development causes a drastic price reduction of solar devices they will become cheap enough to replace fossil fuels in a cost-effective manner (technological randomness). 

58.
One answer on the uncertainty issue is the precautionary principle, which includes the assumption that it is cheaper, easier and more practical to prevent pollution in the first place than to try to clean contaminated systems later on. The precautionary principle thus includes a plea to reduce environmental pressure before it becomes clear what the economical, ecological and social damage of the pollution is. 

59.
A second answer is learning. By experimenting the society can learn which solutions are best and which are not. Existing policies must therefore be evaluated from the point of view of the potential to achieve societal learning processes and to stimulate innovation.   

3.4.  Time scale of the Resource Strategy

60.
For the Resource Strategy a time-horizon of 25 years is proposed because of the following reasons:

(23) Decoupling resource use and environmental pressures from economic growth requires a significant change in production and consumption patters, the way we manage our natural resources and institutional changes. This requires a long breath. For example, developing and implementing new technologies and getting prices right by ecological tax reform requires a lot of time.

(24) On various dossiers there are policies for short and medium term already. The added value of the resource strategy is to create perspectives for the longer future and to give guidance to short term policies. For example, the Kyoto objective to reduce CO2 emissions by 8% during the period 2008-2012 in comparison with the 1990 level should be related to the long-term objective to stabilise the CO2 concentration in the atmosphere, which may require more than 50% reduction
.

(25) Making clear what we want to achieve can help enterprises to anticipate on the technologies and innovations that they need to develop and implement. Since decisions on investments in industry often are based on several decades, a long-term perspective is required.

(26) Since it is uncertain which solutions (technological and institutional) are the best for our environmental problems, long term goals should be leading for short-term policies. Reducing environmental pressures by a factor of 2 in 25 years is a long-term goal, which can be leading for many policies, such as environmental policy, tax policy, innovation policy, etc. 

(27) Figure 5 shows this back-casting planning principle:



Figure 5: Long-term goals should be leading for short-term policies  

3.5. Creating synergy

61.   In order to link environmental, social and economic dimensions, various important elements should be brought together, such as the strive for supply security (energy and materials), the way people are housed, feelings of (un)safety (traffic, crime, food), social structures, feelings of solidarity with people in the south, etc. If environmental threats are formulated such that they are addressing these policy areas as well, new elan for action and incentives for change may be generated. Thus coupling environmental concerns to broader societal issues and values may increase the chance for progress in the field of environmental policy.

62.    Possible examples of creating synergy are:

(28) A new car concept (either electric, fuel cell or pneumatic) may enable to increase convenience (noise reduction, air conditioning) and reduce car accidents (by using sensors and intelligence) and reduce fuel consumption and CO2 emission;

(29) The use of wind- and solar energy may reduce CO2 emissions and increase the supply security;

(30) Food originating from biological farms may match the wish to eat ‘safe food’ 

63.
This underlines that the Resource Strategy should be built on the wishes and values of people, on the various perceived perspectives of problems and solutions and the dynamic nature of society. 

3.6. Conclusions

64.
Preliminary conclusions are:

(31) Relative decoupling of resource use from economic growth is achievable and should be pushed further by accelerating resource productivity improvements;

(32) Absolute decoupling of environmental pressures from economic growth may be achievable by a better management of natural resources.

(33) Uncertainty is inherent to complex systems as the environment: we are not able to determine whether we are moving beyond the carrying capacity of the environment. Applying the precautionary principle is one way to deal with uncertainty. In the context of the resource Strategy this means that we should aim to achieve absolute decoupling of environmental pressures from economic growth. A second way to deal with uncertainty is societal learning, which should be an integral part of policy making.

(34) Decoupling environmental pressures from economic growth requires long term perspectives, which are leading for short term actions. Moreover, it requires the creation of synergy between environmental, social and economic dimensions.

4. Difficulties to be encountered

4.1. The complexity of the challenge 

65.
Decoupling of environmental pressure from economic growth is a challenging objective. However, it is not easy, if not impossible, to reduce this headline objective to a number of independent elements, which can be managed in convenient isolation. In other words: we are dealing with a complex system, which elements are all interconnected. Characteristic of complex systems is uncertainty and value loading
. 

66.
Uncertainty arises from 1) indeterminacy: there may be processes that cannot be determined by human beings (we cannot know) or 2) ignorance: there may be processes that we do not observe, but probably discover in the future (we don’t know what we do not know). In section 3.4 examples of these uncertainties were given. 

67.
Value loading implies that there is usually a plurality of legitimate perspectives on the problems and on the solutions. For example, whether CO2 capture and sequestration is regarded as a solution for climate change, strongly depends on the societal support for it. The use of nuclear energy as a CO2 abatement technology is another example.

68.
Another element that adds complexity is that governments are subdivided in ministries, science is organised along disciplines, business is structured into sectors and NGO’s defend a specific stake. 

69.
 The complexity that arises from uncertainty, value loading and institutional arrangements causes that an environmental policy to achieve decoupling, cannot be shaped around an idealised linear path of the gathering and then the application of scientific knowledge. Rather, a programme is needed that links and assesses the various relevant policies and strives to achieve policy coherence. The challenge is to find strategies that appear to trigger a favourable future, that seem to avoid highly undesirable ones, and that are flexible enough to be changed or reversed if new insights emerge.

70.
In endeavouring to achieve the objective the complexity of the challenge and the need to search for solutions, which respect to this complexity, must be kept in mind. This includes:

(35) Acknowledging the necessity of a consistent analytical framework that clearly demonstrates the complex relations between resource use and environmental impacts. Prioritisation of resources and environmental pressures may be necessary.  

(36) Acknowledging that a generally agreed problem analysis, including a coherent set of data, which clearly demonstrates the relations between resource use and environmental impacts, does not exist yet and that uncertainty about impacts play an important role. As discussed above the various management concepts described in the literature, do not offer the required analytical framework.

(37) Acknowledging the need to establish a broad consensus on the analytical framework for the setting of specific targets together with the identified necessary instruments that can help to achieve these targets. This might require a substantial political engagement (political willingness to use certain instruments – like economic instruments – is expected to be a major problem). 

(38) Acknowledging the social, political and economic implications of a substantial reduction in material consumption. Setting a target on an absolute decrease of resource input to the economy may lead to severe risks for economic growth and employment. The latter is particularly true for accession countries and developing countries since building capital stocks in these countries (infrastructure, houses, industries) is only possible if they can increase the input of natural resources.

(39) Acknowledging and addressing the equity dimension that arises in conjunction with politicisation of resource use both within and between societies. 

71.
Considering this complexity, the two-fold ambition to decouple resource use from economic growth and to decouple environmental pressures from economic growth seems to be the best policy choice. 


4.2. Barriers and market obstacles

72.
The objective to achieve decoupling of environmental pressures from economic growth requires “integrated technologies that prevent pollutants being generated during the production process, as well as new materials, energy resource-efficient production processes, environmental know-how, and new ways of working”, as is described in the Commission’s report on environmental technology
. However, the implementation of these technologies often meets “market and institutional barriers” the report says. Other obstacles the report mentions are “information gaps and capital market constraints”. 

73.
In order to overcome the obstacles “getting the prices right” is an important key as well as “removing subsidies that encourage wasteful use of natural resources”
. Moreover, a clear vision on what we want to achieve on the long- and medium-term is required to enable enterprises to anticipate on future demands and take strategic decisions. 

4.3. Making more with less resources

74.
In achieving the ambition to ‘make more with less resources’ the following specific barriers are to be faced:

(40) many technologies to produce power from e.g. fossil fuels are driven towards their theoretical limits already and the increase in resource productivity thus tends to slow down;

(41) energy and materials are not an important factor of production costs and do not give rise to an acceleration in technological developments (production costs constitute mainly of capital and labour. Land rents are also negligible);

(42) construction budgets are often separated from exploitation budgets, which means that the investor in construction projects (buildings, houses) does not feel the need to implement energy saving technologies. On the contrary, if the costs of construction rise due to the use of advanced technologies, it is difficult to compete;
(43) the price of energy saving devices (lamps, refrigerators, cars, etc) are often higher than conventional equipment, which means that consumer tends to choose the cheaper product. The benefit of saving maintenance costs (less energy use during products lifetime) is often not felt at the moment that a product is bought.
(44) the supplier of energy (natural gas, petrol, etc.) is generally rewarded by selling more instead of selling less.
(45) the R&D level in the building and construction materials industry is very low, which means that progress is slow;
(46) energy prices do not reflect societal costs.
75.
Drivers to use land more efficiently are also not very powerful. On the contrary, since urban land is much more expensive than agricultural land there is a strong drive for urbanisation. Cities and real estate developers benefit from this, which means that the available space within the cities is seldom used efficiently.

4.4. Making more with less environmental pressures
76.
In achieving the ambition to ‘make more with less environmental pressures’ three types of environmental innovations can be distinguished to improve the management of natural resources
:

(47) Optimisation of existing products

This type of innovation focuses on improving existing products, processes or infrastructure. The main objective is to modify systems, which already have a commercial use. Making incremental modifications increases the eco-efficiency of the system. Example: the performance of the combustion engine of a conventional car is optimised by using better fuel injection techniques and by using a catalyst in the exhaust;

(48) System redesign

In the second kind of innovation, redesign, the actual design of existing products, processes or infrastructure is partly changed. Specific features of the system are changed, for instance by choosing to use materials that can be made suitable for reuse in the disposal stage. In redesign, the system concept remains largely unchanged. Example: the performance of cars is improved by e.g. using hybrid technology: a combustion engine produces electricity, which is used to power the electric motors on the wheels.

(49) Functional innovation

More far-reaching improvements can be achieved by departing from the system concept and by developing new systems which perform the same function better. This can result in a radical change as to how the function is fulfilled. This kind of innovation is called function-oriented innovation or in short: function innovation. Example: the combustion engine is substituted by fuel cells, which use hydrogen as energy carrier. This does not only require changes of the car design but also in the infrastructure. In many cases function innovation is linked with shifts in the associated institutional structure as well.

77.
The three types are illustrated in Figure 6:
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Figure 6: Three kinds of environment-oriented innovations 

The figure shows that function innovation is more powerful in achieving improvements in eco-efficiency than redesign and optimisation. The reason is that the function innovation allows changing the whole system whereas in optimisation the system is a given factor.

78.
Analyses of barriers for system changes show that the following barriers:

a) Large financial consequences going beyond the capabilities of one single actor.

System innovations need relative large research budgets, which often exceed the capabilities of a single actor. There are also large investment-costs.

b) Long-term uncertainty

The long time horizon of realisation and high complexity makes the eventual realisation uncertain therefore risky. Not only technological progress is uncertain, but also societal developments, institutional setting and market demand. These uncertainties often are too high for the normal entrepreneur’s risk.

c) Initial resistance.

System innovations require that established settings and facilitating (infra)structures need to be changed. This means changing interests, changing organisation, new alliances, new complex technologies. These changes have large strategic components and often require a third party to develop.

d) Winners and losers

System innovations often include disruptive technologies, which means that businesses can gain or loose, e.g. if a new generation of cars is made of super plastics the steel industry will loose business. This makes all players very reluctant. Large industrial players tend to keep their business as usual and newcomers have only little chance to gather the required investments and managerial support

e) Lack of policy integration and political stability

System innovations require a clear and consistent signal from governments about what to achieve. If this signal is not clear, either because of a lack of policy coherence or due to changing visions of governments in time, businesses will not invest in long term projects.

f) Use of environmental resource do not reflect the societal costs.

4.5. Conclusions

79.
Difficulties to be encountered are:

(50) The complexity of the challenge is considerable because of uncertainty and value loading. This implies that there is a plurality of legitimate perspectives on the problems and the solutions (the resource management concepts exemplify this).

(51) Creating incentives for change, including getting the prices right and removing subsidies that encourage wasteful use of natural resources is key to achieve the objective of decoupling. Since there are many vested interests it is difficult to get this done.

(52) Various barriers for system changes, which are inherent to radical innovations.

5. International dimension

5.1. EU and the world

80.
Resources flow over the whole world and are subject of extensive trading. Three examples are: 

(53) less than 5% of the world production of metals is mined in the EU-15, which means that environmental problems associated to mining are mainly pressing on non-EU countries (including the Accession Countries).

(54) deforestation in developing countries is continuing, whereas in OECD countries the total forest area is rather stable
.

(55) A number of EU countries are using land in other parts of the world, particularly countries that import food for their pig feeding
.   

These examples illustrate that the rich EU-countries are ‘exporting’ certain environmental problems, associated with the growth of their economies, to poorer countries (which clearly is an equity issue). Therefore an EU resource strategy should include a global perspective, at least as far as the analysis is concerned. A second reason to work from a global perspective is that many solutions (and measures to stimulate their implementation) will have to be developed and implemented globally. An EU Resource Strategy should therefore include the exploration of possibilities to create global or international initiatives. 

5.2. Implications of Enlargement of the Community and regional cooperation

81.
Any development with regard to resources will have to take account of the (anticipated) implications of an enlargement of the EC.

82.
The first priority of Accession Countries may be economic growth to improve the standard of living, which stimulates resource use. At the same time the access of these countries to environmentally sound technologies is poor.

83.
Moreover, the Accession Countries exhibit
:

(56) A large share of agriculture to GDP which sector is marked by relatively low average use of fertilisers and pesticides, and a high level of biodiversity. 

(57) A heavy reliance on nuclear energy in some accession countries, whereas they have considerable potential for renewable energy. 

(58) Rapid increase of the number of cars and other transport facilities. 

84.
 The Accession Countries may be able to play an important role in system changes and applying environmentally benign technologies, since in many cases existing infrastructures are no obstacle for the introduction of new technologies (in densely populated areas with high standards of living this is often the case). This requires a close co-operation between the accession countries and the EU-15.

85.
In order to enable Accession Countries to create prosperity, while the environmental pressure decreases, the Community as a whole should develop ways and means to make use of different regional conditions, apply a flexible approach for achieving certain ambitions/objectives. This may refer to time schedules, technology transfer mechanisms, joint implementation, etc.

5.3. The issue of equity

86.
Two aspects of equity are to be considered:

(59) Intergenerational. The endowment that will reach the hands of future generations is a residual of the decisions of present individuals. This fact calls for a making explicit the recognition of certain rights to future generations irrespective of origin. On the other hand, the needs of future generations, in terms of resources, are unknown and may be very different from the needs of the present generation. For example fossil fuels may not be needed by future generations if technological progress enables these generations to fulfil their needs in an entirely different way.  

(60) Intragenerational. Many developing countries have a lot of natural resources, but their people often do not have access to or control over these resources. The reasons are manifold: lack of knowledge, lack of investment capital, lack of political stability, lack of local ownership and a poor access to the world market. This underlines that poverty is not primary a problem of physical scarcity of resources but instead a political, social and economical problem. At the same time the EU and other prosperous countries should realise that developing countries have the right to use the capacity of e.g. the atmosphere to emit CO2. Thus prosperous countries should reduce their CO2 emissions to enable developing countries to grow economically (see background paper on energy). A second issue is that less than 5% of the world production of metals is mined in the EU-15, which means that environmental problems associated to mining are mainly pressing on non-EU countries.

5.4. Conclusions

87.
Preliminary conclusions are:

(61) An EU Resource Strategy should have a global focus on certain issues such as import of non-renewable resources (particularly metals), CO2 emissions and land use.

(62) The implications of enlargement can enhance achieving the objective of decoupling, but it could also be detrimental. It will enhance decoupling if Accession Countries are able to catch up economic growth by using most advanced environmental technologies. It will be detrimental if economic growth of the Accession Countries occurs through the use of dirty technologies.

(63) Intergenerational equity requires that the present generation creates opportunities for future generations to fulfil their needs. This refers to a vital environment, but also to knowledge to fulfil functions such as housing, transportation, etc. in a different way than the present generation does.

(64) Intragenerational equity requires that the developed countries enable developing countries to grow. 

6. Relation with other policies and thematic strategies

88.
The first ambition (make more with less resource use) can be interpreted as a saving resources approach, i.e. it seeks to produce more value using less resources. Historically, achieving this ambition is an economic policy objective on the first place. Thus creating drivers for innovations that improve resource productivity are among the possible instruments that can be used. The second ambition (make more with less environmental pressures) has a strong relation with all other environmental policies and with tax policies. This means that the Resource Strategy has a strong crosscutting nature, which is in line with the aim to achieve integration of environmental concerns into all Community policies.

89.

The Resource Strategy is strongly related to most of the other thematic strategies:

· Air pollution. Earth’s atmosphere is a sink for CO2, but the loads are already becoming critical (climate change). In other words: we may run out of this sink, long before the fossil fuels become scarce. Other pollutants, such as VOC’s (volatile organic solvents), NOx and SO2 do not stay long in the atmosphere, but come down as acid rain. Thus eventually soil is the sink where air pollution goes to.  

· Soil protection. Soil is one of the sinks that needs to be protected from (over)pollution. Using end of pipe technologies is not expected to be effective enough in the future since contaminants in e.g. rain water may cumulate in soil, thus surpassing the capacity of soil to regenerate. Therefore, increasing the eco-efficiency of resource use is the key to solve this problem.

· Protection and conservation of the marine environment. Oceans are also sinks, particularly of salt, but also of (persistent) chemicals and most metals since they are not fixed in soils. Closing material cycles and reduction of polluting emissions are key to solve this problem. 

· Waste recycling. Closing material cycles is essential for a sustainable economy. However, it is not obvious how these cycles should look like. For metals the cycles should be such that they do not leave the economy (to protect soil and oceans). On the other hand, carbon containing materials (such as paper and plastics) may follow a larger cycle, such as burning (or fermentation), followed by recovery through photosynthesis. 

· Urban environment: in order to reduce the speed of expanding built-up land (which threatens the productive capacity of agriculture and the regenerative capacity of forests) attractiveness of cities is an important element since this could reduce the tendency of people to move to the countryside. This would not only save land as a resource, but also infrastructure and energy (needed for daily transportation). A second bridge between these strategies is ‘design for behaviour’: the relation between behaviour of citizens and city design. Thus the willingness of people to separate and collect waste, to go by bike instead of driving a car, to invest in environmentally sound goods and services, etc. may strongly depend on the design of their neighbourhood and on the social network which they belong to. A third element is that new houses could be built in such a way that they produce energy instead of using energy.
6.1. Conclusions

90.
Preliminary conclusions are:

(65) The Resource Strategy is strongly related to all other policies. 

7. Towards a Thematic Strategy on resources 

7.1. Priority actions

91.
The Common position on the 6th EAP requires that the objective of the Resource Strategy shall be pursued by means of the following priority actions: 

(66) “An estimate of materials and waste streams in the Community, including imports and exports for example by using the instrument of material flow analysis;

(67) A review of the efficiency of policy measures and the impact of subsidies relating to natural resources and waste;

(68) Establishment of goals and targets for resource efficiency and the diminished use of resources, decoupling the link between economic growth and negative environmental impacts;

(69) Promotion of extraction and production methods and techniques to encourage eco-efficiency and the sustainable use of raw materials, energy, water and other resources.

(70) Development and implementation of a broad range of instruments including research, technology transfer, market-based and economic instruments, programmes of best practice and indicators of resource efficiency”.

92.
The first two requirements are currently executed. Thus a material flow analysis is carried out by the ‘European Topic Centre on Waste and Material Flows’, in co-operation with the Wuppertal Institute. Moreover, two studies have recently been tendered which should provide data on the other issues.  

7.2. Possible elements of the Resource Strategy 

93.
The 6thEAP stipulate that environmental objectives, which should focus on the environmental outcomes to be achieved, are met by the most effective and appropriate means available.  

94.
The Resource strategy should take an integrated view of the process of the extraction of resources, the subsequent manufacturing, distribution, and retailing of derivative products, and their ultimate consumption, disposal and/or recycling. At each stage an assessment will need to be made of associated environmental impacts: generation of greenhouse gases, pollution, protection of biodiversity, and minimisation of wastes. A key element of the strategy should be the examination of the overall consistency of policies, especially of subsidies and taxes.

95.
The following possible elements of a Resource Strategy can be envisaged:

a.
A set of resource specific objectives to reduce the consumption of prioritised resources, exploit resources in a more environmentally friendly way, induce a shift to renewable resources, protect environmental resources and stimulate the development and use of environmental technologies. 

b.
A set of instruments that are needed in order to move in the direction of decoupling and to overcome barriers. For example, selected raw material taxes, rewards for resource efficient behaviours, taxes on the consumption of specific materials, legal restrictions to the use of certain materials, feebate systems (tax the bads and subsidise the goods).

c. 
A set of indicators that reflect environmental impacts, resource specific indicators and policy related indicators, such as proportion of recycling, ratio of natural resource subsidies to GDP, etc. 

d.
Activities including:

(i)
initiatives to establish a framework for 1) gathering data and monitor progress, 2) assess environmental impacts of resources, 3) consider options for substitution, 4) examine barriers to better resource efficiency and perverse subsidies, 5) set priorities for developments in environmental technology.

(ii)
initiatives to make the links between resource targets and instruments visible and clear.

(iii)
initiatives to facilitate a coherent set of policy actions.

(iv)
promotion of the use of economic instruments.

96.
 Many EU Member States have developed economic instruments for natural resource management, particularly in the field of water quantity (mainly charges), fisheries (quotas), forestry (mainly subsidies) and land and soil (mainly subsidies)
. However, it is not known whether these instruments are effective enough to achieve the objective of the Resource Strategy, particularly since the driving forces behind resource use are not effected much by these instruments (e.g. the relative low energy price is a strong driver as mentioned above). 

97.
Anticipating on possible objectives, targets and measures a scheme may be set up as shown in Table 3. This scheme is an illustration of a possible outcome. Obviously, the various objectives, targets and measures should follow from the consultation process. 

Table 3: Non-exhaustive list of possible objectives, targets and measures 

Resources
Policy objectives
Tentative targets 
Policy measures

1) Renewable, non-extinguishable resources (sun, wind, air, oceans)
· Promote use

· Limit environmental impacts and use of space
· X % of electricity production by renewable energy in 2010

· Built up of a hydrogen economy in 20 years time
· subsidise clean electricity and tax use of fossil fuels

· pollution control 

2) Renewable, extinguishable resources (biological resources, including fish, biomass, fresh water)
· Protect quality

· Conservation

· Sustainable use

· Benefits sharing
· Organic agriculture

· Stabilisation and restoration of forests, marine fish stocks, fresh water 
· subsidise organic agriculture and tax intensive agriculture

3) Non-renewable, non-extinguishable resources (metals, minerals)
· Limit overall environmental impacts of mining accoring to life-cycle approach 
· X % reduction of energy use in mining and steel making

· X % reduction in environmental pressures
· Establish mass flow and LCA monitoring capacities

4) Non-renewable, extinguishable resources (fossil fuels)
· Limit  environmental impacts of fossil fuel use 
· Reduction of CO2 emissions 40-60 % (till 2030) 

· NOx, SO2, VOC: 80%

· Fine particles: 90%
· Market based instruments

· Permits, trading certificats

5) Space (land, seas, air)
· Optimise use of space  with regard to maximise environmental protection 
· Limit built-up of land (urbanisation) 

· Promote multifunctional use of space

· Protect landscapes and biotopes  
· Establish EU Spatial Planning Bureau

· More protected areas 

· Introduce space tax

98.
Apart from these specific objectives, targets and measures, policy coherence (such as promoted by IPP), green procurement and stricter enforcement of existing policies could be stimulated as well as environmental innovation.

7.3. European Natural Resources Institute

99.
Space, energy and biodiversity can be considered as ‘key resources’
. The basic idea behind this concept is that these three key resources are always required to maintain and built natural and industrial ecosystems respectively. In other words: these resources are always part of the fulfilment of human needs. The three key resources are not independent. In one way or another, space is required to capture the 70 watts per m2 of sunlight that hits the earth surface to make it accessible to consumers and industry. Moreover, any decision about agricultural use, industrial settlements or urban planning has impact on the quality of space and thus on biodiversity. The concept of key resources may therefore be used to develop an integrated view on the sustainable use of natural resources.

100.
The maintenance and improvement of the quality of these key resources is a prerequisite for sustainable development since the fulfilment of the needs of future generations depends on this quality. Thus not copper reserves, or fossil fuel reserves are crucial, but the availability of quality space, energy and biodiversity. 

101.
A European Natural Resources Institute may be required to monitor and report the quality of these key resources, which could be used to develop policies.

8. Development of the strategy

102.
The actual strategy is being and will be developed in consultation with all stakeholders. Two expert workshops have already taken place as well as a Member State Meeting and a Stakeholder meeting. Moreover a web site has been established: http://www.europa.eu.int/comm/environment/natres/index.htm
103.
The process, which is to be launched by this Communication, is intended to generate the necessary data and establish the framework for dialogue/ discussions/negotiations with stakeholders and other relevant institutions, thus creating support for the framework. By 2003, this process should bring us to a position where we can finalise the Resource Strategy, including, measures or actions. This strategy could be presented to the other institutions in the form of a decision.

The Kuznets curve 


The Kuznets curve is a plot of certain types of pollutants versus capita income. The shape is an inverted U curve: first the environmental pressure increases with income, later it decreases again. An explanation is that due to income growth people are willing to spend a larger share of their budget on environmental protection. 


An extreme policy implication, which is brought forward by some authors, is that promoting economic growth is the best way to protect the environment. However, this policy conclusion does not pay attention to questions such as: is the Kuznets curve valid for all types of environmental pressure and is the Kuznets curve permanent?


Evidence that environmental problems are solved at higher levels of income only exists for a few selected pollutants. This is particularly true when there is a direct link between environmental quality and health impacts. Thus the Kuznets curve applies only to environmental problems that are well documented (particularly point sources) and are easy to solve by using end of pipe technologies. Diffuse sources of environmental pressure, such as CO2 emissions, various diffuse emissions (particularly of metals), overexploitation of resources (e.g. agriculture) and fragmentation of ecosystems by infrastructure and land sealing do not decrease with higher income. On the contrary: aggregated environmental pressure rises when countries become richer. The explanation for this is twofold:


diffuse sources of environmental problems do not gather much support for political action, since the impacts are far away both in time and space,


the solutions for these problems are complex and require technological, institutional and cultural changes.


The positive message of the Kuznets curve is that, if environmental quality and supply security of next generations can be pushed further on the political and societal agenda in the next decades, a further decrease of environmental pressure can be reached. This permanent attention may induce the technological, institutional and cultural changes that are needed to build an economy, which can be sustained by the planet’s ecosystem. In the context of the resource strategy this means that either the resource productivity or the eco-efficiency of resource use (or both) has to be increased drastically. 








Achieving policy coherence


Many countries lack a consensual environmental policy process within which the synergies from combining policy instruments can be realised. There also tends to be a lack of connection between the policies and institutions promoting technology development and those concerned with the environment. Bifurcating policy in this manner tends to produce piecemeal solutions. Several changes in administrative practice could speed the trend towards a more holistic approach:


Establishing a long-term, comprehensive  framework for environmental policy;


Increasing co-ordination among environmental and technology agencies and supporting technological possibilities for increasing eco-efficiency;


Making use of pro-innovation implementation strategies, such as emission trading schemes, technical co-operation between industry and government regulators, etc.


OECD: Technology and the environment: towards policy integration, DSTI/STP(99)19, June 9, 1999
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The mineralogical barrier


Mining metals from their ores definitely implies that these ore are being depleted. However, it does not necessarily imply scarcity since less viable ore may be mined later. This, however, requires more energy. Copper may illustrate this. The most advanced smelting and refining facilities today require 10 GJ/ton to convert 0.8% mineralised copper to pure copper. If copper has to be isolated from crustal rocks with 0.006% grade, the energy requirement increases by a factor of hundreds or even thousands. This is called the mineralogical barrier. This means that the availability of energy and the associated impacts of energy use, will become the limiting factor and not the availability of the metal itself.


Source: R.U. Ayres, ‘Resources, scarcity, growth and the environment’, paper prepared for dgEnvironment (2001).  
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