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Abstract 
This report summarises the presentations and discussions during the Workshop 
on Resource Efficiency Indicators held on 14 April 2015.  
There was general agreement that world economic growth will soon be limited 
by the earth’s carrying capacity. In order to have a system for steering the 
necessary policy measures a set of resource efficiency indicators is needed. In 
this indicator set priority should be given to most needed indicators. In addition, 
footprint type indicators, which take into account indirect flows, are needed. 
The workshop was organised by Policy Department A at the request of the 
European Parliament's Committee on the Environment, Public Health and Food 
Safety. 
 



Policy Department A: Economic and Scientific Policy 
 
 

PE 542.206 2 

This document was requested by the European Parliament's Committee on Environment, 
Public Health and Food Safety (ENVI). 

AUTHORS 
Hubert Reisinger  
Maria Tesar 
Brigitte Read 

RESPONSIBLE ADMINISTRATOR 
Dagmara Stoerring  
Policy Department Economic and Scientific Policy 
European Parliament 
B-1047 Brussels 
E-mail: Poldep-Economy-Science@europarl.europa.eu 

EDITORIAL ASSISTANT 
Eva Asplund 

LINGUISTIC VERSIONS 
Original: EN 

ABOUT THE EDITOR 
Policy departments provide in-house and external expertise to support EP committees and 
other parliamentary bodies in shaping legislation and exercising democratic scrutiny over 
EU internal policies. 

To contact the Policy Department or to subscribe to its newsletter please write to:  
Poldep-Economy-Science@europarl.europa.eu 

Manuscript completed in May 2015. 
© European Union, 2015 

This document is available on the Internet at:  
http://www.europarl.europe.eu/studies  

The video recording of the event is available on the Internet at: 
http://www.europarl.europa.eu/ep-live/en/committees/search  

DISCLAIMER 
The opinions expressed in this document are the sole responsibility of the author and do 
not necessarily represent the official position of the European Parliament. 
Reproduction and translation for non-commercial purposes are authorized, provided the 
source is acknowledged and the publisher is given prior notice and sent a copy. 

 
 
 
 
 
 
 
 

mailto:Poldep-Economy-Science@europarl.europa.eu
mailto:Poldep-Economy-Science@europarl.europa.eu
http://www.europarl.europe.eu/studies
http://www.europarl.europa.eu/ep-live/en/committees/search


Workshop on Resource Efficiency Indicators 
 

 

PE 542.206 3 

 

CONTENTS 

EXECUTIVE SUMMARY 5 

WORKSHOP PROCEEDINGS 8 

Opening Remarks 8 

Part 1: How to measure resource efficiency? 9 

Synergies between the Green and Growth: the case of Resource Efficiency – 
Sustainable growth – the Role of Resource Efficiency 9 

Resource efficiency indicators for a creative economy – Resource challenge, future 
and the next wave 10 

Win-Win for both Business and Society 11 

Considerations in defining Resource Efficiency Indicators – some results from the 
EU FP7 funded projects CREEA and DESIRE – Resource efficiency indicators in 
Industrial Ecology 12 

Questions & Answers, open debate – Part 1 13 

Part 2: What is the best set of indicators for setting up resource efficiency targets? 15 

A set of resource efficiency indicators under consideration of indirect flows 15 

A set of resource efficiency indicators under consideration of factual constraints 16 

The Resource Efficiency Scoreboard 20 

Progress on EU resource efficiency – Resource efficiency indicators from an 
environmental perspective 22 

Questions & Answers, open debate – Part 2 23 

Concluding Remarks 25 

AGENDA 26 

WORKSHOP BRIEFING PAPER 28 

SHORT BIOGRAPHIES OF EXPERTS 35 

PRESENTATIONS 39 

Presentation by Kitty van der Heijden 39 

Presentation of Markus Wilenius 59 

Presentation of Arnold Tukker 67 

Presentation of Stephan Lutter 75 

Presentation of Myriam Linster 81 

Presentation of Werner Bosmans 87 

Presentation of Ybele Hoogeveen 95 

 



Policy Department A: Economic and Scientific Policy 
 
 

PE 542.206 4 

 

LIST OF ABBREVIATIONS 

DE domestic extraction 

DMC domestic material consumption 

DPSIR driver-pressure-state-impact-response 

EEA European Environment Agency 

FTE full time equivalents 

HDI human development index 

GDP gross domestic product 

GHG greenhouse gas (emissions) 

GPP green public procurement 

JRC Joint Research Centre  

LCA life cycle assessment / life cycle analysis 

Mt million tonnes 

NSI national statistical institute 

OECD Organization for Economic Co-operation and Development 

PPS purchasing power standard 

RACER criteria for indicator performance: Relevant, Acceptable by 
statistical and scientific communities, Credible, Easy to 
communicate and Robust” 

RMC raw material consumption 

SCP sustainable consumption and production 

  

 
 



Workshop on Resource Efficiency Indicators 
 

 

PE 542.206 5 

EXECUTIVE SUMMARY 
The workshop was held on 14 April 2015 at the European Parliament in Brussels to discuss 
the need for strengthening the EU’s and the Member States’ resource efficiency policies and 
options for further developing and implementing resource efficiency indicators in the 
European Union. The workshop was organised in support of the MEP Sirpa Pietikäinen’s 
own-initiative report “Resource efficiency: moving towards a circular economy“ 
(2014/2208(INI)). Eight experts from research and international and EU institutions 
presented their work and ideas on the measurement of resource efficiency and an 
appropriate set of resource efficiency indicators: 

Kitty van der Heijden / World Resource Institute 
Markku Wilenius / University of Turku 
Anders Wijkman/ Club of Rome 
Arnold Tukker / Leiden University 
Stephan Lutter / University of Economy, Vienna 
Myriam Linster / OECD 
Werner Bosmans / European Commission 
Ybele Hoogeveen / European Environment Agency 

The speeches of Ms Pietikäinen, Ms Kitty van der Heijden from the World Resource 
Institute, Mr Anders Wijkman from the Club of Rome and Mr Arnold Tukker from Leiden 
University made clear that the world economy has reached the limits of the carrying 
capacity for several natural resources and eco-system services. When the present trends 
continue, the growing demand for natural resources, especially but not only caused by a 
growing middle class in China, India and Brazil, will likely have catastrophic consequences. 
The only way out is to decouple economic growth and resource use and a shift of the 
underlying economic paradigms.  

There was a common understanding on the following: Ongoing policies like supporting 
renewable energy or the eco-design of products have to be harmonized with resource 
efficiency policy. Resource efficiency in public procurement needs to be strengthened. The 
tax burden needs to be shifted from labour to resource use and the use of eco-system 
services. Investments are needed in resource efficiency and in new business models selling 
services instead of products. It is expected that these investments will pay off, not only in 
ecological terms but also in micro-economic terms and in additional jobs created. 

In order to develop and monitor the corresponding resource policy,  

• as Ms Pietikäinen pointed out, an accounting system is needed as well as target 
setting and 

• as Mr Wilenius from Turku University pointed out, creative thinking and forward 
looking indicators, which take a long term perspective and which tackle the 
complexity of the economic and ecological systems, are needed. 

The following key proposals related to such an accounting system were made by the 
experts: 

• Mr Bosmans from the European Commission, DG Environment, proposed the EU 
Scoreboard of Indicators as a pragmatic system. It can be realised mostly with data 
already available today and would answer 90 % of the resource policy questions. 

• Mr Linster from the OECD proposed a more extended set of indicators covering 
several elements of resources to answer all resource policy related questions. 
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• Mr Lutter from the Vienna University of Economics and Business proposed to extend 
the territorial indicators on material use, water use, land use and greenhouse gas 
emissions to footprint type indicators which take into account the hidden flows of 
natural resources connected with the whole life cycle of the products and services 
the EU consumes. 

• Mr Tukker proposed a sectorial input-output table which integrates all available 
national input-output tables modelling as much of the world resource flows as 
possible. 

Finally, Mr Hoogeveen from the European Environment Agency (EEA) gave some insight 
into the complexity of analysing trends in resource efficiency and eco-system resilience, 
especially for the purpose of deriving policy recommendations. Knowledge gaps exist 
specifically with respect to: 

• the integration of an environmental angle on the strategic resource policy focus, in 
addition to the existing economic angle 

• the use of biomass and its global environmental impact 

• the impacts of resource efficiency on human well being 

• system approaches for meeting the service demand of food, water, energy and 
housing. 

It became clear by the questions and answers that the specific challenges to be tackled in 
the context of resource use policy include: 

• better implementation of the waste hierarchy and the cascading principle for 
particular materials 

• implementation of recycling oriented deconstruction instead of demolition of 
buildings 

• the issue of toxic substances contained in products and materials and recycling  

• the integration of energy and material efficiency  

• the creation of more local economies 

• biodiversity. 

There was a common understanding that the most important arguments for strengthening 
resource efficiency policy are: 

• Further economic growth will only be possible if absolute decoupling from resource 
use is achieved 

• Increasing resource efficiency leads to additional economic growth, a better 
competitive position, job creation and an increased supply security  

• Increasing resource efficiency leads to lower environmental impacts, better health 
and a higher level of well-being. 

With respect to resource efficiency indicators, the final conclusion was that: 

• Resource efficiency indicators consisting of one headline indicator and further 
detailed indicators covering different elements of natural resources and indirect 
flows are required 

• Some indicators and underlying data are already available, others still need to be 
developed or optimized 
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• Priority should be given to the most relevant indicators and the most needed data 
sets 

• Calculation of the indicators has to be performed by official institutions 

• The global perspective should be covered, e.g. by databases compiled by the OECD 
or the UN 

• Mandatory reporting obligations are necessary 

• Support by industry is needed in order to close gaps in the data on particular types 
of resources. 
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WORKSHOP PROCEEDINGS 

Opening Remarks 

MEP Sirpa Pietikäinen 

Ms Pietikäinen, MEP, welcomes all participants, expresses her pleasure about the large 
audience and especially thanks the speakers and panellists for their participation and their 
contribution. She informs them that her circular economy initiative report has just been 
debated in the Environment Committee of the European Parliament. 

In her introductory statement she mentions the fact that mankind is using 1.5 planets at 
the moment. Having in mind the currently existing incentives for the economy, a globally 
growing middle class, increasing product diversity and shortening product life spans, the 
prognosis for resource demand is equivalent to 4 planets by 2050. As this is unrealistic, the 
question is how and when a change in that development will happen. A further question is 
whether we understand what the wrong incentives in our economies currently are. 

In Ms Pietikäinen's view one of the most important elements of getting the incentives right 
is resource efficiency indicators.  

Ms Pietikäinen states that her preferred reference for the necessity of indicators is 
accounting in a company. Accounting based on standardised rules allows a company to see 
how effective it is economically. In the same way measurable statistics about waste, an 
agreed set of indicators measuring the use of eco-system services and different elements of 
resources taking into account the whole life-cycle of products are necessary to create 
resource efficiency.  

In order to see the overall impact of any set measures the knowledge about eco-system 
services and resource use is required on a global, EU, Member State, industry and on the 
long run also on company level. 

Given the fact that mankind is currently using 1.5 planets, Ms Pietikäinen stresses how 
important it is that the EU knows which incentives are the right ones to reduce the EU’s 
resource dependency and whether this is done in an effective way. 

Ms Pietikäinen further points out that on the one hand it is important to have an overall 
target. On the other hand it is important to have specific information about the use of 
different elements of resources and eco-system services.  

Ms Pietikäinen referred to a general agreement on  

• the necessity of developing and using resource efficiency indicators and eco-system 
service indicators;  

• the importance of knowing the possibilities and the current development states of 
these indicators.  

To provide this information is the task of the workshop. 
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Part 1: How to measure resource efficiency? 

Synergies between the Green and Growth: the case of Resource Efficiency – 
Sustainable growth – the Role of Resource Efficiency 

The focus of the presentation of Kitty van der Heijden, Director Europe of the World 
Resource Institute, is on the topic sustainable development, sustainable growth and what 
it means for resource efficiency. 

In order to realize sustainable development, the economy, equity and ecology have to be 
aligned. Whereas substantial progress has been made regarding the economy and equity 
during the past 20 years, this has not been the case with ecology. All ecological indicators 
of sustainable development display an exponential change for the worse. 

Although there is a common understanding among scientists that measures to achieve 
sustainable development are needed, many politicians have so far refused to tackle the 
topic. In September 2015 world leaders of 193 countries will come together to agree on 
sustainable development goals. Besides social issues seven goals related to sustainable 
growth are on the agenda: sustainable consumption and production, marine ecosystems, 
terrestrial ecosystems, sustainable cities, sustainable water use and resource efficiency. 

Ms van der Heijden presents some figures related to the rise of the global middle class – it 
increased from 1 billion people in 1990 to 2 billion people in 2010, with an expected 
increase to 5 billion people in 2030. On the one hand this is good news from the 
perspective of equal equity. On the other hand, eco systems will not be able to support the 
further growth of the middle class especially if it wishes to have the EU´s urban life styles. 
For the purpose of illustration, Ms van der Heijden presents some figures showing the 
expected increasing levels of material resource use, waste generation and carbon 
emissions. 

Ms van der Heijden emphasizes that the solution is absolute decoupling of resource use 
from economic growth. This, however, has not been realized so far. The reason for not 
achieving absolute decoupling is seen in an economic system where it is assumed that 
resource efficiency will have a negative impact on the economy. Ms van der Heijden is 
convinced that implementing resource efficiency is a big chance, especially as it helps to 
reduce environmental externalities. The costs of environmental degradation are already 
very high especially in China, India, and Brazil. 

The most substantial increases in consumption will not come from EU citizens but mainly 
from China. But the EU will be impacted by the demands of the emerging countries. As a 
consequence of the fact that most critical materials come from other parts in the world and 
there is still little recycling, considerable increases in prices for major commodities are to 
be expected. The only way forward to reduce resource dependency is resource efficiency. 

She thinks that there is a common understanding of the problem but little will to implement 
resource efficiency because most people believe that resource efficiency would slow down 
economic growth and would cost jobs. Ms van der Heijden is convinced that resource 
efficiency is not only a matter of ecology but a massive economic business opportunity 
because it costs less, creates less waste and reduces dependency on the price volatility of 
resources. 

Thus Ms van der Heijden concludes that it is important to improve and measure resource 
efficiency now. Otherwise the EU might suffer from unwanted consequences. 
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Resource efficiency indicators for a creative economy – Resource challenge, 
future and the next wave 

Markku Wilenius, Finland Futures Research Centre, Turku University, provides the 
context for what a resource efficient future could look like. Most indicators project the past 
into the future. Yet most things that are of interest to us are actually changes, 
interruptions, tipping points, when systems change into something else. Nevertheless, 
indicators are important. Indicators must meet certain requirements to be effective: 

1. They must be forward looking instead of backward looking. 

2. They must take a long term perspective. 

3. They must assume complexity. 

The current crisis is not only an economic crisis. It is also caused by wrong indicators.  

The 6th Kondratieff development wave expected for the period 2010 to 2050 is considerably 
different from the past 5 waves. The 6th wave is based on “intelligent resource efficient 
technologies” and driven mainly by materials and energy production/distribution. 

Key drivers will be: 

• the megatrends globalisation and aging of population,  

• key innovations such as bio-economy, digitalization, health services and  

• key trajectories for social change such as maturing environmental concerns, web-
based empowerment of the people and the rise of complex societies.  

If the trend since 1980 continues there will be an increasing demand for steel, fossils, food 
and water. An increased competition over natural resources will lead to increasing price 
volatilities. Prices of food commodities, steel and timber have begun to show a significant 
correlation with crude oil prices, while cheap crude oil sources seem to be on their way to 
depletion. 

Prices are a measure to correct developments. In the past, whenever prices for a 
commodity or resource were high, substitutes arrived that were more intelligent and more 
resource efficient.  

In the past, economic efficiency focused on labour productivity. Mr Wilenius is convinced 
that in future the focus needs to be on resource efficiency. 

New solutions (new patterns) for radical energy efficiency improvements and renewable 
energy supply seem to be necessary. However, clean energy investments were falling from 
2011 to 2013.  

On the other hand, values and lifestyles are changing world wide. Many new initiatives are 
emerging to increase product use efficiency by sharing instead of buying.  

Mr Wilenius introduces the “Recreate” project which he conducts with DG Research and 
Innovation, following a comprehensive approach to achieve a global, creative and long-
term orientated economy. It is an attempt to absolutely stir research and innovation within 
EU into the right direction, namely the direction of sustainability. It is attempted to do this 
not in the old way, but in a new way; namely to base the indicators on evidence based 
narratives. Different narratives about the future of the year 2050 are built on evidence of 
what might happen. These narratives are a kind of probable scenarios of the future, based 
on the imagination and creativity of the involved persons.  
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Eventually the project will also come up with long term indicators which are effectively 
global and forward looking. The aim of the project also is to stir the EU’s 80 billion euro 
research budget towards real innovation.  

Win-Win for both Business and Society 

Anders Wijkman, co-president of the Club of Rome, makes the audience remember 
that already back in 1972 the Club of Rome warned about resource depletion which, 
together with pollution and the way the economy was organised, would ultimately bring the 
economy down. That message was largely ignored at the time. And the main argument, 
particularly from economists, was that humans were so smart that innovation would help 
out with any kind of problem. 

Today the economy and resource throughputs are much larger. The throughput of energy 
and materials is growing and affects anything from human health to climate, to eco-
systems, and the resources themselves.  

Mr Wijkman claims that resource efficiency policies are still sector based and ignore the 
horizontal aspect such as the interrelationship between energy and material efficiency. 

He hints at discussions regarding the Eco-Design Directive in 2008 where ideas to introduce 
resource efficiency were ignored. He further hints at the fact that the direction changed 
under Janez Potočnik. But then the European Commission led by Jean-Claude Juncker 
stopped the process. That induced major opposition, so that there is now a commitment by 
the European Commission to re-launch the circular economy package.  

Mr Wijkman referred to a current study “The Circular Economy and Benefits for Society - 
Swedish Case Study Shows Jobs and Climate as Clear Winners” of the Club of Rome. This 
study includes a simulation for the Swedish economy assuming: 

• an increase of the renewable energy share from 50 to 75 %,  

• an increase in energy efficiency of another 25 %,  

• increased material resource efficiency and  

• that half of the virgin materials going into the economy are substituted by 
secondary materials.  

15 years of investments would be required. However, these investments would pay off. The 
carbon emissions would decrease by almost 70 %. The workforce of Sweden would increase 
by 3 %. The foreign trade balance would become positive. This scenario does not only 
result in benefits for the environment but also in benefits for the economy. Preliminary 
results for Netherlands and Spain show a similar picture. 

In a situation where employment is becoming more and more of a challenge it makes sense 
to introduce policies which both create jobs and help the environment. 

Mr Wijkman asks the question: “What kind of policy measures, indicators and targets do we 
need?” He proposes four measures: 

1. Traditional macro-economic indicators should only be used where applicable. GDP is 
suitable for certain indications, but it is no indicator for welfare.  

2. Ongoing policies like the support of renewables, energy efficiency in eco-design and 
resource efficiency in public procurement need to be strengthened.  
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3. Public procurement should be used much more proactively, particularly to start new 
business models. This would provide an incentive for the products without inbuilt 
obsolescence.  

4. A tax shift from labour to environment and natural resources. Currently labour 
covers more than 60% of the tax burden in Sweden, environment and resource use 
less than 5%. Secondary materials are still in many cases not profitable, because 
virgin materials are too cheap. Internalisation of full environmental costs is 
necessary. VAT exemptions for eco-efficient services such as repair and 
remanufacturing are necessary. This will bring less pollution, fewer greenhouse gas 
emissions and create jobs. He is asking: What are we waiting for? There is a win-
win-win situation for society, the business community and for all of us. 

Considerations in defining Resource Efficiency Indicators – some results from the 
EU FP7 funded projects CREEA and DESIRE – Resource efficiency indicators in 
Industrial Ecology 

Arnold Tukker, Director and professor of Industrial Ecology at Leiden University, 
introduces his presentation with the statement that the world has a grey economy which 
uses resources, while also emitting emissions and waste. Since the 1950s this economy has 
been growing exponentially and will very fast reach its limits. 35 % of the world’s biomass 
is already used for humans. An 80% CO2-emission reduction is necessary until 2050. Land 
for agricultural use can be extended only by another few percent. There is water scarcity. 
Fish stocks are depleted. So the win-win situation that Mr Wijkman was talking about, 
really has to come. If you lose nature’s capacities the economy cannot exist any longer. 

The policy answer is: “Doing more with less”. Mr Tukker is not sure if more can be 
produced with less material consumption. If you have 7 % growth every year, as China has 
today, for 300 years, this would consume the whole earth. 

What do you really want to analyse? The GDP is not a good indicator of welfare or human 
prosperity. You need something to measure well-being. You want to increase well-being 
more than the GDP. But this is actually not the case. The GDP is growing, but the 
population’s well-being is not. The economy may be allowed to grow, but with the use of 
fewer resources and by producing fewer emissions.  

With indicators you want to measure well-being, the GDP, resource extraction and 
environmental impacts in all kinds of economic sectors. It is necessary to measure these 
indicators not only on the territorial level, but to take into account the effects of imports 
and exports. If the indicators are restricted to the territorial level of a country or the EU 
much is missed. If only the environmental impacts within the territory of the Netherlands 
are taken into account, nearly half of the environmental impacts of the Netherlands are 
missing. 

As a basis for developing the necessary policy answers an accounting system is needed, 
which measures the impacts in the country, but which is also global. This accounting 
system should measure the embodied impacts of in- and outputs.  

Different indicator systems for sustainable consumption and production (SCP), resources, 
and a green economy have been proposed by different institutions such as Eurostat, the 
European Environment Agency, the European Commission, UNEP, UNECE and OECD.  

Mr Tukker sees overlaps between the works of these institutions and proposes a different 
approach. Referring to the booklet “A System of Economic and Environmental Accounts” 
issued by the United Nations Commission of Environmental and Economic Accounts Mr 
Tukker proposes to use the national input output tables which are prepared by most 
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countries of the world and collected by the OECD. He further proposes to switch from the 
currently available indicators to an overall input-output table reflecting the industrial 
structure over the whole life cycle of all final services (such as food or housing). With this 
model the consumption of social, economic and natural capital could be measured within 
the DPSIR framework. DPSIR stands for Drivers (economic activities) - Pressures 
(emissions, resource use) - State (of natural resources) - Impact (ecosystem loss, health 
loss, resource scarcity) – Response. From this input-output table all required indicators, i.e. 
the ecological footprints per life cycle phase could be calculated. Examples are the human 
development index (HDI as indicator of happiness) versus carbon footprint or water 
footprint of a nation.  
It would also be an advantage to link all economic sectors to final consumption. 

One can produce indicators as shown in the booklet “The global resource footprint of 
nations”. Although creating such a global life cycle model is a considerable amount of work 
it is worth the effort. Important further possibilities of the developed method are country 
rankings and comparisons of different footprint indicators (e.g. for water or material 
resources). 

Mr Tukker indicates that the EU FP7 DESIRE project would deliver such an input-output 
table by early 2016. It also will produce a recommendation for the best set of resource 
efficiency indicators. Some things cannot be solved on the EU level. Some things must be 
solved in collaboration with the OECD or the UN statistical division. What Mr Tukker sees as 
being of particular importance is that the input -output tables are compiled by an official 
organisation. He again suggests either the OECD or the UN.  

Questions & Answers, open debate – Part 1 

Questions: 

A participant from the Secretary General of Eurogypsum comments on several speakers 
who stated that resource efficiency is currently not being implemented in the EU. She 
informs the audience about the problems of her industry sector faced during a project 
currently being performed: In principle, a circular economy within the gypsum industry is 
possible. In reality, however, there are many barriers, particularly problems in the supply 
chain. One problem is that in general there is a culture of demolition instead of 
deconstructing buildings, which limits the possibilities for recycling particular materials. 
Furthermore minimum volumes are required to create a recycling market. Another problem 
is caused by waste collectors, who consign materials to landfills instead of bringing them to 
the recyclers. Not all recyclers produce high quality material. And producers are often 
concerned about the quality of the recycled gypsum, in particular regarding heavy metal 
contents.  

A participant from EPF (European Wood Based Panel Federation) indicates that due to the 
renewable energy policy incineration of wood has become more profitable than re-use or 
recycling. She calls for implementing the cascading principle for material use before energy 
use in EU policy and thus for giving higher priority to the material recycling of wood.  

A representative from a local insulation company asks whether indicators for the well-being 
of people are included in the DESIRE project presented. Mr Tukker answers that such 
indicators are included. 
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Answers: 

Ms van der Heijden addresses the issue of conflicting interests in environmental policy. She 
points out the importance of having a common understanding on the end objective before 
policies and Directives are set. A policy coherence of sustainable policy, i.e. a balance 
between the economy, equity and sustainability is needed. Transformational change in 
policy is needed. Existing institutions are not always well organized and do not see the win-
win options. However, she sees a chance that the newly set up EU-Commission might act in 
a more transformational way.  

Mr Wilenius agrees that substantial use of wood for energy generation is a problem. 
Currently a material revolution is taking place where the wood and forestry industry should 
be integrated, and especially contribute with ideas as to how added value can be produced 
by substituting non-renewable materials. He is convinced that these conflicting interests 
should be tackled although there might be a long way to go. He suggests showing clearly 
that there are more intelligent ways to use the wood fibres than incineration to bring the 
debate in the direction where the biggest benefits are. 

Mr Wijkman addresses the importance of guaranteeing high quality as a critical issue for 
recycling. In addition to the mentioned problems in the gypsum industry, in particular high 
quality plastics recycling is a challenge, because there are so many different types of 
plastics hindering high quality recycling. Another example of such conflicting interests is 
supporting the use of wood in the construction industry instead of concrete. Further topics 
crucial for realizing a circular economy are design issues (e.g. necessary for deconstruction 
instead of demolition) and the taxation of labour. However, maintenance, repair, reuse and 
remanufacturing services create many more jobs than the basic material industry. 

Mr Tukker answers that 35 to 40 years ago in the Netherlands the circular economy 
concept was proposed. The policy implemented was landfill bans which induced a recycling 
industry. The DESIRE project includes a work package “beyond GDP”. What is interesting is 
how different sectors contribute to well-being.  

Ms Pietikäinen, MEP, invites stakeholders to send to the European Parliament concrete 
examples showing where problems exist and to provide an analysis of why the 
environmental policy is not effective. This would help to understand what the barriers are 
and how to overcome them and which new regulations are required to induce sustainable 
development. 
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Part 2: What is the best set of indicators for setting up resource 
efficiency targets? 

A set of resource efficiency indicators under consideration of indirect flows  

Stephan Lutter, Vienna University of Economics and Business shares his views on 
what a possible set of resource efficiency indicators could look like when considering 
indirect flows.  

First he specifies the topics of his presentation. These topics include: 

- how the targets can be measured  

- what the term resource efficiency means  

- how different ways of resource use can be categorized 

- the added value of consumption based indicators which integrate the indirect flows 

- the state of the art of indicators and target development 

- conclusions at the end 

Mr Lutter refers to the arguments which were raised during the discussions on the 
Roadmap to a Resource Efficient Europe. One of the main arguments was that addressing 
climate change was important, but not enough. Climate change mitigation measures should 
be complemented by measures to address different categories of resource use, including 
biotic and abiotic materials, water, land use and greenhouse gas emissions. This has been 
taken up by the European Commission in the Roadmap and has also been stressed by 
UNEP. So there seems to be common agreement. 

Targets should be set for all these categories of resource use.  

It is not enough to think about the territorial aspects of resource use. It is not enough to 
think about material extraction, water extraction, land use and greenhouse gas emissions 
in a specific country or in the European Union. But there is also another perspective, the 
consumption perspective which also may be called the footprint perspective. It is necessary 
to consider the whole global supply chain of the products we use. Maize for example may 
be produced somewhere in the world, frequently processed in another country to different 
maize products, which in turn are traded around the globe, and finally around the globe 
these products are consumed. It is really important to account for the resource use not 
only at the beginning of the supply chain but also to account for all the indirect flows which 
occur along the whole supply chain of our consumption.  

Territorial indicators and footprint indicators have different purposes. Territorial indicators 
have the advantage of being based on solid data. And also the data quality is quite high. 
This leads to a high confidence and acceptance level on the part of statistical offices and 
policy makers when it comes to territorial indicators. On the other hand territorial indicators 
show only the national dimension. They are not robust against outsourcing. A country can 
improve its resource efficiency statistics by just outsourcing the extraction step to other 
parts of the world. 

The consumption based indicators, which integrate indirect flows, have the advantage of 
illustrating the global dimension. They are robust against outsourcing. This is the reason 
why there is increasing demand for this type of indicators. On the other hand, these 
indicators are based on modelling approaches. Here there is less control on data quality.  
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The acceptance with statistical offices and policy makers has still to be improved by 
improving the indicators. 

Mr Lutter presents examples of material and water use where a consumption based 
footprint based indicator gives important additional information to the corresponding 
territorial indicator. While only 12.9 % of global material extraction lies within the EU, the 
EU is responsible for 18.7 % of global material consumption. The difference between the 
EU’s share in global extraction and the EU’s share in global consumption is even higher with 
metals. The size of the flows between the world regions of origin and the consumption in 
Europe can also be shown. 

With the indicator “blue water” it can be shown where in the world water appropriation is 
induced by the consumption of products in the EU-27. The presented map shows in which 
watersheds big amounts of water consumption are induced by the consumption of imported 
products in the EU. Especially in Northern India, Eastern China and in the Latin American 
Parana area large quantities of water are used for European consumption. This information 
can be combined with information on water stress and water scarcity.  

In order to detect trade-offs it is necessary to look at both the four categories of resource 
use (biotic and abiotic materials, water, land use and greenhouse gas emissions) and 
indirect flows. With respect to the agri-fuel debate for example, when taking into account 
indirect resource consumption, it can be shown that the demand for biotic material 
increase, as well as the demand for abiotic materials decrease due to reduced fossil fuel 
consumption (while more water and land is used and the effect on greenhouse gas 
emissions) both need special investigations. 

The status of target setting discussions is summarised by Mr Lutter as follows: In the 
material case a communication by the European Commission in 2014 designed different 
scenarios for resource productivity measured in GDP over RMC. In the water case efforts 
focus on the quantification of the EU’s contribution to global water stress and on defining 
water stress targets which should not be surpassed by the EU. In the land area case there 
is one suggestion to achieve a zero net import of land via all the goods and products 
imported to the European Union. In the case of greenhouse gas emissions the target 
discussion is mainly concentrated on the territorial level. 

If trade-offs are to be detected and comprehensive resource policies designed, resource 
use and resource efficiency must be measured in the 4 main categories and indirect flows 
must be included. Corresponding methodologies are at hand or under development. There 
is a need for investments on further research in these areas. Instead of skipping resource 
efficiency as a topic of environmental policy on the European level, further development of 
resource efficiency is needed. Mr Lutter asks the European Parliament to actively push 
further development of the resource efficiency agenda in order to make sure that it stays 
on the agenda. 

A set of resource efficiency indicators under consideration of factual constraints  

Myriam Linster, from the OECD, introduces relevant OECD work on monitoring, as well 
as on measuring material flows and resource productivity, looking into synergies between 
economy and environment. This includes the “OECD Green Growth Strategy”, the studies 
“Green Growth Indicators 2014” and “Material Resources, Productivity and the 
Environment” as well as “OECD Council Recommendations on Material Flows and Resource 
Productivity“. 

The answer on the question “which types of resources should be covered by a resource 
efficiency indicator set” depends on how resource efficiency is defined. Ideally all natural  
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resources would be covered by the resource efficiency indicator set. This includes 
renewable and non-renewable materials and energy resources, water and land. If possible, 
also ecosystem services should be covered. However, there is a measurability issue with 
eco-system services. Therefore, for the time being, there are only limited possibilities for 
including indicators on eco-system services. 

In addition, it is necessary to look more specifically into some selected resources. These are 
resources which raise particular environmental or economic concerns. These can be critical 
materials or chemicals or nutrients.  

When it comes to headline indicators or lead indicators, by definition, it is necessary to be 
selective and it is not possible to cover everything. Therefore for lead indicators the 
resources to be selected must be those which are the most representative ones and easy to 
communicate. Focusing on material resources is a good choice as they provide maximum 
coverage. To combine a headline indicator on material resources with a dashboard of 
indicators which cover the other resources seems to be a very good solution.  

The most important aspect for selecting a good indicator set is that the set is balanced with 
a few simple indicators which give a general direction, some issue specific indicators which 
cover the flows or resources of particular concern, and some sectorial indicators that focus 
on sectors which require particular attention or policy action. 

With respect to the level of detail of material resource use indicators it is important to have 
indicators which show the aggregate picture and indicators which show the breakdown by 
material type. Different material types are so different that the user of the information 
needs to be informed about these differences. It is especially important to make a 
distinction between primary and secondary raw materials. A breakdown by industrial sector 
is very important, too. 

The indicators that should be included in the indicator set can be derived from the following 
questions to be answered: 

1. The questions “What are the resource requirements of the economy? What is the 
demand? How much material, water, energy, land is used in the economy?” can be 
answered by indicators on: 

a. (Raw) material inputs, consumption (extraction) 

b. Freshwater supply 

c. Energy supply and consumption 

d. Land use. 

2. The questions “Where does the material come from? How dependent is the economy 
on external resources or external material markets?” can be answered by indicators 
on: 

a. Material autonomy or import dependency 

b. Physical trade balance (production and consumption based), raw material 
trade balance 

c. Trade in secondary raw materials. 

Here one looks at the interactions with trade.  

3. The questions “How efficiently are these resources being used in economy? What is 
the resulting environmental burden? Is our economy actually becoming more 
efficient?” can be answered by productivity indicators on: 
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a. (Raw) material, carbon, energy, water, land productivity (as present in the 
Resource Efficiency Scoreboard) 

b.  (Environmentally adjusted) multi-factor productivity (featuring an 
integration of resource use and environmental degradation to design multi-
factor productivity measures, an activity undertaken by the OECD) 

c. Waste generation intensities, emission intensities, nutrient balances. 

4. The question “Are resources and materials managed in an efficient way?” can be 
answered by indicators on: 

a. Material and waste recycling and recovery rates 

b. Materials leaving the economy (landfill, incineration without energy recovery) 

c. Renewable energy 

d. Water re-use and recycling 

5. The questions “Is the natural capital base preserved? What is the potential of urban 
mines (of the materials locked into infrastructure and landfills) to contribute to 
future supply?” can be answered by indicators on: 

a. Intensity of use of natural resources / depletion rates in stocks: water, 
forest, fish resources, energy and mineral resources 

b. Natural resource index (as combination of use intensity and depletion rates – 
which is tested with OECD in monetary terms) 

c. Changes in man-made stocks of mineral resources 

d. Biodiversity and ecosystem services (OECD currently looks into land cover, 
soil and species) 

6. The questions “Are we taking the right measures to improve resource efficiency? Are 
the measures coherent? Do we have market failure” can be answered by indicators 
on: 

a. Technology & innovation: research and development, patents 

b. Prices & transfers: subsidies, taxes, commodity prices 

c. Regulations & management approaches: green public procurement, 
certification schemes; product & packaging indicators 

d. Skills & training 

7. The question “Is improving resource efficiency opening up new sources of growth?” 
can be answered by indicators which link resource efficiency with indicators on: 

a. Labour markets, investments 

b. Industrial structure, innovation 

c. Trade, competitiveness. 

This linkage can only partially be realised on the basis of the indicators of the 
Resource Efficiency Scoreboard. 

An additional category of indicators is used by the OECD within the Green Growth 
framework. These are indicators which will show if the applied measures actually benefit to 
people.  
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In order to realise such an indicator set a number of implementation issues needs to be 
solved. These relate to institutional capacity building and continuity, interpretation and 
communication of the indicators (as some of the indicators are not easy to understand), as 
well as to data availability and data quality. Frequently time series are not long enough, 
comparability between countries is not good enough and very often timeliness is not good 
enough to actually influence policy debates and policy decisions. 

The most important information gaps which need to be addressed in addition to the already 
mentioned gaps in the information on eco-system services concern: 

- Consumption based material flows  

- Materials and substances which are of particular importance for the circular 
economy, which are critical for the future economy or which are environmentally 
harmful 

- Recycling statistics  

- Use of secondary materials in production 

- Remanufacturing and leasing 

- The harmonisation of waste statistics with material flow statistics  

- Resource stocks and urban mines (corresponding indicators are not included in the 
current Resource Efficiency Scoreboard) 

- Policy responsibilities, policy responses and resource policy effects 

- Insufficient understanding of what the economic opportunities are. 

Much work is being done for developing consumption based (footprint) material flow 
indicators. For these indicators an international consensus on estimation methods is 
needed. This is addressed by working groups of OECD, Eurostat and the UNEP International 
Resource Panel. The preparation of consumption based material flow indicators is closely 
related to the preparation of multi-regional input-output tables. Creating an international 
statistical platform for deriving these indicators may be a good solution. 

There is very little information from industry. It is crucial to have solid, coherent 
environmental accounts from the industries. It is important that industry supports the 
creation of the database as there are gaps in the data on particular materials. 

With respect to capacity building it is necessary to have the various players working 
together. For ensuring continuity it is necessary to provide appropriate funding and priority 
setting. The budget situation is not good, which is very often a drawback for the quality of 
environmental accounts. 

It is necessary to make sure that the indicators are seen as being valid by everybody. It is 
necessary that national, EU and international indicators are coherent. 

In order to implement the proposed indicator set Ms Linster recommends:  

- taking a pragmatic and dynamic approach 

- starting with what is measurable already  

- then developing a measurement agenda and a road map for achieving this (the 
European Parliament has a role to play here also) 

- consolidating what has been achieved 

- progressively improving the indicator sets as new data become available using the 
indicators and obtaining feedback. 
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The Resource Efficiency Scoreboard  

Werner Bosmans, European Commission, DG Environment, stresses that with 
indicators the things which matter are measured. In the case of this workshop it is resource 
efficiency which matters. Why resource efficiency matters is explained in "The Roadmap to 
a resource efficient Europe". In his presentation he focuses on the Resource Efficiency 
Scoreboard. 

He hints at the exponential growth of the world economy on one planet with limited 
resources. He defines the objective of resource efficiency as producing more value while 
living, producing and consuming within the physical and biological limits of the planet. This 
affects all natural resources (raw materials (including metals, minerals, fuels, biomass), 
ecosystems, biodiversity, water, land and soil, air and marine resources). 

The first step which the European Commission took was the Europe 2020 Strategy for 
smart, sustainable and inclusive growth. The further steps were: 

- the Resource Efficiency Flagship Initiative 

- the Roadmap to a resource efficient Europe (published in 2011) 

- the Europe 2020 mid-term review and 

- the European Semester. 

The European Semester is a tool with which the European Commission communicates with 
the EU Member States to track their progress on the Europe 2020 Strategy, and the EU’s 
economic growth. It also provides resource efficiency recommendations. 

The 7th Environment Action Programme is also of importance, which is a legal document, 
negotiated and agreed with the European Parliament, the European Council and the 
European Commission. 

Currently the European Commission is working on a new communication “Towards a 
circular economy for Europe”, an action plan which will include different proposals for 
achieving a circular economy. 

Mr Bosmans explains that for the “Roadmap to a Resource Efficient Europe” indicators are 
needed: 

• for the 3 time lines “immediate action”, “2020 milestones” and “2050 long term 
vision”;  

• for the 3 action lines “shifting to a green, circular economy”, “safeguarding natural 
capital” and “tackling the key sectors food, buildings, mobility”; 

• for the EU and the Member State governance and monitoring level. 

The indicators used in the Resource Efficiency Scoreboard relate to the 3 action lines of the 
“Roadmap to a Resource Efficient Europe”. These indicators shall allow for tracking progress 
towards the defined policy goals. 

He then explains how the indicators were selected. First the European Commission made an 
initial selection based on the principle “that you can only manage what you can measure”. 
This is shown in documents which were joined up with the “Roadmap”. Then they initiated 
consultations on a large scale within the framework of the European Resource Efficiency 
Platform, which included four Members of the European Parliament, five Commissioners, 
four Ministers, about ten CEOs of business enterprises and some representatives of  
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international organisations. They came up with recommendations on indicators and targets 
which resulted in the EU Resource Efficiency Scoreboard. 

Then Mr Bosmans explains the criteria for indicator choice which had been applied for the 
Scoreboard. The main criteria were that the indicators of the Scoreboard should answer the 
questions outlined by Myriam Linster in her presentation. In addition the indicators should 
meet the RACER criteria. This means that the indicators should be “Relevant, Acceptable by 
statistical and scientific communities, Credible, Easy to communicate and Robust”. The 
criterion “relevant” means that the indicator has to analyse a link between the economy 
and the environment. It has to measure something about natural resources. It has to be 
“acceptable” for the stakeholders and the EU Member States, for statistical experts and the 
academic communities. It has to be “credible” knowing exactly what is measured. It needs 
to be easily understandable - not only for indicator specialists but for everybody.  

Further criteria for indicator selection were: 

• timeliness and availability of recent data; 

• disaggregation at Member State level, otherwise you cannot follow up what Member 
States are doing on certain policies; 

• easy to grasp and communicate (As an example of an indicator set which is not easy 
to grasp Mr Bosmans mentions the HANPP (human appropriated net primary 
productivity) indicator set); 

• a limited set (a list of hundred indicators is not useful for a policy maker; it would be 
ideal if resource efficiency could be simplified to only one indicator; one main aspect 
to be measured is circularity, to show how many materials are brought back into the 
economy after they have been used; the circularity indicator is not available yet, but 
the EU is working on it and it may become the main headline indicator); 

• existing data; 

• accepted sources and accepted methodologies (Mr Bosmans welcomes the many 
research projects that are going on. However, for developing and evaluating policy 
measures, official statistics and accepted indicators are required.); 

• the indicators shall show resource efficiency 

o on the domestic and international level 

o absolute (e.g. material consumption) and relative values (e.g. efficiency) 

• the indicators shall monitor resource use, their impacts on the economy and the 
environment and the effectiveness/efficiency of policy instruments. 

He presents the EU resource efficiency scoreboard as an indicator set which corresponds to 
these criteria and which is based on policy targets and stakeholder involvement. 

Mr Bosmans stresses that the EU resource efficiency scoreboard is not perfect but 
pragmatic. Where an ideal indicator is not available a proxy is to be used. Some proxies 
need to be used for pragmatic reasons. Not all of them can be measured with reasonable 
effort. But some indicators can be used for more than one aspect of resource efficiency.  

The EU Resource Efficiency Scoreboard consists of three levels: 

• the headline indicator ‘resource productivity’ in terms of (GDP)/(domestic material 
consumption) – The limitations of the GDP are well known. However, no better 
alternative is available. In addition, the European Commission’s economic policy 
target is specified as the growth of GDP. GDP is a proxy for welfare. Material 
consumption is a proxy for all natural resource use. 
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• a dashboard of indicators on material use, water use, land use and greenhouse gas 
emissions.  

• the full scoreboard including socio-economic indicators such as environmental tax, 
eco-innovation or the number of green jobs (measured in FTE = full time 
equivalents).  

Mr Bosmans is convinced that about 90 % of the resource efficiency issues are addressed 
by the dashboard indicators. Probably the only major issue left out is toxicity. 

Finally, Mr Bosmans presents some graphs which show which policy questions can be 
discussed using the indicators of the EU Resource Efficiency Scoreboard: 

• The time series of (GDP)/(domestic material consumption) shows how successful the 
EU was in improving resource efficiency. Due to data issues DMC (domestic material 
consumption) is mostly used. But RMC (raw material consumption), which takes into 
account indirect flows, is available on the EU level. 

• (GDP)/(domestic material consumption) can be used for country comparison. 
Eastern European countries need some additional material to build up their 
infrastructure. Northern countries have a relatively high material consumption due 
to mines and forests for primary material extraction. 

• The water exploitation index expresses the water used as a share of available water 
resources: A country needs to stay below 30 % in order to be sustainable. 

• The percentage of environmental tax decreased from 2000 to 2012. A shift from 
labour taxation to the taxation of environmental pollution is necessary. 

• There was a big disparity between the Member States in eco-innovation in 2013. 

• Green jobs were going up by 20% even during the financial crisis years. The green 
sector was a resilient sector. 

Progress on EU resource efficiency – Resource efficiency indicators from an 
environmental perspective 

Ybele Hoogeveen, from the European Environment Agency (EEA), points out that it 
is the task of EEA to make the best use of the available indicators for resource policy 
proposals, monitoring and evaluation. The EEA’s focus is on resource efficiency and eco-
system resilience. However, experience shows that it is difficult to connect resource 
efficiency with eco-system resilience with the available indicators. The data sets are limited 
and things are highly complex. Therefore the EEA cannot prove if eco-system resilience is 
achieved. 

He states that the EEA has just launched the State of the Environment Report 2015, which 
provides analyses of how the environment is developing, with a focus on resource efficiency 
and eco-system resilience (www.eea.europa.eu/soer). The findings show that the current 
performance of the EU is very similar to the performance in 2010. While the EU has 
succeeded in reducing the release of some pollutants, it seems that the EU does not 
succeed in achieving ecosystem resilience in the long term. 

Mr Hoogeveen explains the approach of the EEA for dealing with the complexity of the 
resource efficiency and eco-system service issues. The EEA starts by looking at resource 
efficiency, analysing the waste management systems, waste flows and the recycling flows. 
Then the EEA extends its investigations to waste prevention and resource efficiency 
(including materials, energy, land and biodiversity), harnessing ecosystem resilience and 
the consequences on human health and well-being. The EEA assesses natural resource  

http://www.eea.europa.eu/soer
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consumption and environmental impacts mainly connected to food, water, energy and 
housing on the EU and on the international scale.  

In order to create a circular economy imports, extraction, incineration and landfilling would 
have to be cut. In addition, the optimisation of the material cycle needs to be 
complemented by an optimisation of the energy cycle, including renewable energy versus 
non-renewable energy and renewable material versus non-renewable materials. Examples 
of complex cases in terms of pressures on the environment induced by closing material or 
energy cycles are biofuels or the use of wood as construction material and the effect on 
land use. The picture is further complicated when socio-economic aspects such as job 
creation are added. How to create additional green jobs, when the exploitation of natural 
resources has already reached the environment’s carrying capacity? 

In some countries up to 100 % of the biomass is already used for human purposes. This 
shows that the potential for additional use of biomass (as renewable material, food or 
energy carrier, for creating new jobs) is very limited. All solutions which need to be found 
must address the issue of land use. 

Issues which specifically need to be addressed are: 

• critical materials viewed from an environmental angle 

• environmental impacts of using nitrogen and phosphorous as a basis for our food 
supply. 

In resource policy development knowledge gaps mainly exist with respect to: 

• integrating an environmental angle in addition to the existing economic angle on the 
strategic resource efficiency focus  

• the use of biomass and its global environmental impact 

• the impacts on human well being 

• system approaches for meeting the service demand of food, water, energy and 
housing. 

A big problem is also the fact that agriculture puts the biggest pressure on the environment 
and at the same time 40% of the EU budget is spent to support that sector. Resource 
efficiency policy also needs to address the task to minimise the environmental impacts of 
our food supply. 

Questions & Answers, open debate – Part 2 

Questions: 

A representative of Plastics Europe states that resource efficiency and circular economy are 
not synonymous. She comments on the scoreboard indicators and suggests also including 
an energy use indicator.  

A representative of Empac (European Metal Packaging Association) argues that also 
permanent materials in addition to renewable and non-renewable materials should be 
covered by the resource efficiency indicators. Permanent material which can be recycled 
forever should be considered for recycling. 

Mr Wijkman (Club of Rome) agrees that there is still a lot of information missing and the 
procedure of measuring still has to be developed. However, he asks the experts about their 
opinions, which might be the arguments that would really make politicians to take action –  
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apart from the jobs creation argument. Politicians are not convinced by indicator 
discussions.  

Mr Hoogeveen from the EEA is asked whether the issue of toxicity is a topic at the EEA. 
Toxicity needs to be addressed for closing loops eventually. Toxicity should be a topic in 
future policy discussions, for example by creating positive lists of substances that are 
allowed in products.  

Ms Linster is asked whether there are activities performed at the OECD aiming in creating 
more local economies and whether the reallocation of jobs is being addressed. 
Furthermore, she is asked about current internal discussions within the OECD.  

Ms Pietikäinen, MEP, asks for recommendations for the next concrete steps to be set by the 
European Parliament in the context of developing and implementing the resource efficiency 
indicators. Furthermore she asks for proposals how to deal with biodiversity.  

Answers: 

Mr Lutter explains why energy use is not included as a separate 5th pillar in the scoreboard 
indicators. Energy is a cross-cutting issue and related to all of the four existing indicators. 
He further states that there are already possibilities to link biodiversity with land use. 
Several attempts to measure not only the increase of land used but also the loss of 
biodiversity have been made. 

Ms Linster clarifies that besides renewable and non-renewable resources permanent 
materials, i.e. materials which can be recycled forever, are taken into account by the 
OECD, for example by means of indicators dealing with the share of secondary materials in 
production. 

Ms Linster thinks that the economy argument is the most important argument for 
implementing resource efficiency and refers to the link between resource efficiency and 
supply security. Furthermore illustrating the economic costs of social and health aspects 
would be useful so that economists take ownership.  

With regard to the question about internal discussions at the OECD she states that the 
discussion about green growth has been much more interesting for the economists than the 
discussion about sustainable development. She mentions a current project based on 
input/output tables running at the OECD analysing the value added embedded in trade. 
This includes the materials, the jobs and the carbon emissions embedded in trade. Finally 
from that activity findings about issues such as competitiveness and outsourcing should 
become available.  

There is a whole set of initiatives within the OECD which go beyond traditional economic 
thinking. These have been developed over the past 8 years. 6 public relations headline 
indicators have been specified. Examples are carbon and materials embedded in trade.  

Regarding the next steps to be set by the European Parliament Ms Linster states that 
regulation and mandatory reporting requirement could be important. However, the most 
important issue is that within the European system the priorities are clearly set and the 
resources for monitoring are well focused on the most needed indicators and data sets.  

Mr Bosmans clarifies, similar to Mr Lutter, that energy efficiency is included in the extended 
resource efficiency scoreboard.  

With regard to the question related to the long term vision of the circular economy he 
responds that for all types of environmental policies there are two main problems. First, 
whereas in the short term there are usually a few who have to bear the costs, the benefits 
are distributed over society in the long run. However, resource efficiency and the green  
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circular economy concepts are a few steps ahead, because they show benefits for the 
economy also in the short term. Second, there is the problem of restructuration, which 
always produces losers, who have to be “paid off”. Issues that need to be addressed are to 
ensure that people of the old industries do not end up being unemployed but switch to new 
jobs.  

Toxicity is an important aspect of the circular economy concept. A distinction has to be 
made between cases where toxicity can be eliminated by proper treatment and cases 
where it cannot be eliminated. 

With regard to topics which should be covered by further research, work on natural capital 
accounting will go on. Also, a concept is developed by the Joint Research Centre (JRC) to 
produce one indicator which covers all environmental impacts. This indicator will be based 
on LCA methodologies. He recommends, however, that one should always keep in mind 
that all those indicators are not perfect but proxies.   

He announces a report by the international resource panel which is expected to be 
published later this year. The report will deal with trade and the interactions between 
resource efficiency and the environment.  

Mr Hoogeveen mentions that it is not always the costs that make the difference. Killing 
arguments need to come from the environment. E.g. when the dikes broke in 1953 in the 
Netherlands nobody asked for cost efficiency. 

He further agrees that toxicity is a very important aspect. Strategic thinking needs 
identification of critical flows and prioritization. Trade-offs between recycling and cycling 
toxics are a very important issue. The EEA is currently looking into these issues. E.g. there 
are activities addressing the environmental pathways of endocrine disruptors. However, the 
human resources at the EEA that are available for this topic are limited. 

Concluding Remarks 

Ms Pietikäinen, MEP, concludes that this has been a very effective workshop. She thanks 
the speakers, the organizers of the workshop, the interpreters and the audience. 
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Tuesday, 14 April 2015 from 12:45 to 15:00 

Organised by Policy Department A for the Committee on the Environment, Public 
Health and Food Safety (ENVI) 

 
Chair: Sirpa Pietikäinen (MEP)  

 
The workshop is organised at the request of the ENVI Committee in connection with its 
ongoing work on the own-initiative report on ‘Resource efficiency: moving towards a circular 
economy’. 
 
 
12:45 – 12:55 
 

 
 
Welcome by the Chair, opening remarks 

  
 Part 1: How to measure resource efficiency? 
  
12:55 – 13:05 Synergies between the Green and Growth: the case of 

Resource Efficiency   
Kitty van der Heijden, Director Europe, World Resource Institute  
 

13:05– 13:15 Resource efficiency indicators for a creative economy  
Prof. Markku Wilenius, Finland Futures Research Centre, Turku 
University 
 

13:15 – 13:25 Win-Win for both Business and Society 
Anders Wijkman, co-president of the Club of Rome 
 

13:25 – 13:35 Considerations in defining Resource Efficiency Indicators – 
some results from the EU FP7 funded projects CREEA and 
DESIRE  
Prof. Arnold Tukker, Director and professor of Industrial Ecology, 
Institute of Environmental Sciences (CML) at Leiden University 

  
13:35 – 13:55 Q&A 
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 Part 2: What is the best set of indicators for 

setting up resource efficiency targets? 
  
13:55 – 14:05 A set of resource efficiency indicators under consideration 

of indirect flows  
MMSc. Stephan Lutter, Vienna University of Economics and 
Business 
 

14:05 – 14:15 A set of resource efficiency indicators under consideration 
of factual constraints  
Myriam Linster, OECD 
 

14:15 – 14:25 The Resource Efficiency Scoreboard  
Werner Bosmans, European Commission, DG Environment,  
Resource Efficiency & Economic Analysis 
 

14:25 – 14:35 Progress on EU resource efficiency  
Ybele Hoogeveen, EEA 

  
14:35 – 14:55 Discussion with MEPs 
 Q&A 
  
14:55 – 15:00 Closing remarks by the Chair 
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WORKSHOP BRIEFING PAPER 

RESOURCE EFFICIENCY INDICATORS  
AUTHOR: Hubert Reisinger (Umweltbundesamt Austria)1  

Abstract 
The purpose of this briefing paper is to summarise where the European Union currently 
stand with respect to the development of a resource efficiency indicator set.  

The paper provides core information on the discussions:  

• which type of natural resources should be covered by the resource efficiency 
indicator set 

• which indicators should be included in the resource efficiency indicator set 

• if indirect natural resource consumption related to imports can be taken into account 

• if GDP should be and can be replaced by a different numerator 

• what is the minimum time achievable to prepare the resource efficiency indicator 
and its complements. 

Introduction 
The 7th EU Environmental Action Programme defines the objective that the European Union 
should turn into a resource-efficient, green and competitive low-carbon economy.  

Only what can be measured, can be improved. This is especially true for resource 
efficiency. This is why in the recent decade much emphasis has been put on the 
development of an effective resource efficiency indicator set which realistically shows the 
development of resource productivity over the years, which helps to identify challenges and 
barriers and which helps to develop measures for achieving increased resource efficiency in 
a timely manner. 

Based on intensive development efforts not only within the EU but also in cooperation with 
other OECD countries in July 2014 the European Commission proposed as part of its 
Communication (2014) 398 on the circular economy initiative to use GDP/RMC as resource 
efficiency indicator complemented by a set of indicators defined as Resource Efficiency 
Scoreboard. As reaction to this recommendation some EU Member States raised concerns 
on the comparability of different methods to prepare RMC data, while other Member States 
stressed the importance to complement the material based resource efficiency indicator by 
additional indicators which describe the consumption of other natural resources such as 
water or land. 

Since July 2014 different working groups and projects have addressed these concerns and 
have proceeded with developing resource efficiency indicators which can be prepared by all 
EU Member States in a timely manner. The current paper shall describe the current status  

                                                 
1  The opinions expressed in this document are the sole responsibility of the author and do not necessarily 

represent the official position of the European Parliament. 

Reproduction and translation for non-commercial purposes are authorised, provided the source is 
acknowledged and the publisher is given prior notice and sent a copy. 
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of these developments as basis for discussions on the resource efficiency indicator 
workshop on 14.04.2015 with the European Parliament in Brussels. It also shall help to 
feed information back from the level of academic experts to the level of policy makers. 

From natural resources to a resource efficiency indicator set 
There are several types of natural resources which the EU economy needs for its 
functioning. Besides raw materials (such as minerals, fossils, biomass and biological 
resources) this includes environmental media (such as air, water and soil), flow resources 
(such as wind, geothermal, tidal and solar energy) and space (land area). As natural 
resources are limited by their availability or carrying capacity any exploitation of these 
resources must be considerate and efficient. The efficiency of the use of natural resources 
is monitored by resource efficiency indicators.  

In technical terms efficiency is defined as the ratio of output to input. With resource 
efficiency indicators as output mostly the annual GDP of a country is defined, as input the 
annual consumption of a certain natural resource. For example the material efficiency of 
country can be measured as GDP/DMC (that is gross domestic product / direct material 
consumption). It can be shown by this indicator how many Euros of value added are 
generated by kilogram of material consumed by a certain national economy. 

However, resource efficiency indicators also can be expressed in terms of the level of 
natural resource used per capita (e.g. DMC/capita) or just in terms of the absolute level 
(DMC). In general the type of resource efficiency policy target also determines the type of 
indicator to be used. If for example the policy target is to absolutely reduce the amount of 
materials used annually the most appropriate indicator would be DMC. 

Efforts to increase resource efficiency centred on raw material efficiency as the efficient use 
of the other natural resources in some way or the other are covered by other 
environmental policies. Therefore the material efficiency indicator (GDP/DMC) usually is 
selected as the main resource efficiency indicator. 

However, the sustainable use of natural resources is about much more than the efficient 
use of raw materials. It also is about the absolute reduction of raw material consumption 
and the reduction of consumption of other natural resources and about reducing 
environmental impacts. All these aspects cannot be covered by a single indicator. Therefore 
an indicator set, such as the resource efficiency scoreboard proposed by the European 
Commission in COM(2014) 398 is required (see Table 1). 

Table 1: Resource Efficiency Scoreboard (http://ec.europa.eu/eurostat/) 

Category Indicator Unit 
1. LEAD 
INDICATOR Resource productivity (GDP/DMC) EUR per kg 

2. DASHBOARD INDICATORS  

2.1 Materials Domestic material consumption per capita Tonnes/capita 

2.2 Land  
Productivity of artificial land Millions PPS per 

km² 
Built-up areas km² 

2.3 Water  
Water exploitation index % 
Water productivity EUR per m3 

2.4 Carbon Greenhouse gas emissions per capita Tonnes of CO2 
equivalent 
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Category Indicator Unit 

Energy productivity EUR per kg of oil 
equivalent 

Energy dependence % 
Share of renewable energy in gross final 
energy consumption % 

3. THEMATIC INDICATORS  

3.1 Transforming the economy  

3.1.1 Turning waste 
into a resource 

Generation of waste excluding major mineral 
wastes 

Kilograms per 
capita 

Landfill rate of waste excluding major mineral 
wastes % 

Recycling rate of municipal waste % 
Recycling rate of e-waste % 

3.1.2 Supporting 
research and 
innovation 

Eco-innovation index Index (EU=100) 

3.1.3 Getting the 
prices right 
  

Total environmental tax revenues as a share 
of total revenues from taxes and social 
contributions 

% 

Energy taxes by paying sectors - Households % 

3.2 Nature and ecosystems  

3.2.1 Biodiversity 

Index of common farmland bird species Index (1990=100) 
Area under organic farming % 

Landscape fragmentation 
Number of 
meshes per 1000 
km² 

3.2.2 Safeguarding 
clean air 

Urban population exposure to air pollution by 
particulate matter - PM2.5 

Micrograms per 
cubic metre 

3.2.3 Land and soils Soil erosion by water – area eroded by more 
than 10 tonnes per hectare per year % 

3.2.4 Marine 
resources Indicators coming soon   

3.3 Key areas 
3.3.1 Addressing 
food 

Daily calorie supply per capita by source - 
total Kilocalories 

3.3.2 Improving 
buildings 

Final energy consumption in households by 
fuel - total petroleum products % 

3.3.3 Ensuring 
efficient mobility  

Average carbon dioxide emissions per km 
from new passenger cars Gram of CO2/km 
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Category Indicator Unit 
Pollutant emissions from transport - NOx Index (2000=100) 

 

However, to prepare all these indicators in a high quality and in a timely manner is very 
costly. Therefore the set of resource efficiency indicators should be limited to the minimum 
number of indicators which are essential to develop and monitor natural resource policy.  

Considering indirect flows - from GDP/DMC TO GDP/RMC 
Originally GDP/DMC had been proposed as main resource efficiency or maybe more exactly 
as resource productivity indicator. This indicator show, how much of value added can be 
generated by a country per tonne of material consumed. 

DMC (domestic material consumption) is defined as domestic extraction (DE) of materials 
plus material imports minus material exports: 

DMC = DE + Imports - Exports 

DMC shows how many tonnes of material a country consumes in a year to run its economy. 

However, the use of the resource efficiency indicator GDP/DMC may lead to wrong 
conclusions in countries which shift their material base from domestic source to imports. 
When a car for example is built within the country all the materials extracted from nature 
which are needed to produce the car are taken into account. When the car is imported only 
the material in the finished product is taken into account, while the material rucksack which 
is needed to produce the car stays out of the equation. Thus countries which shift their 
material base from domestic sources to imports reduce their DMC (and thus increase their 
GDP/DMC) ratio, while in effect they may increase their global material consumption. 

This effect is particularly strong with metal containing products. 

In order to address this problem the RMC (raw material consumption) was developed which 
takes into account the material rucksack of the imports:  

RMC = DE + Imports + Material Rucksack of Imports – Exports. 

For every product and every country of origin the material rucksack is different. In order to 
calculate the RMC average material rucksacks for certain product categories must be 
determined. This can be based on an input-output (top-down) approach, a coefficient 
(bottom-up) approach or a hybrid approach, which combines the other two approaches. 
The application of the different approaches leads to differing results (Giljum et al. 2013, 
Lutter & Giljum 2014). Therefore some standardisation on the methodology to calculate the 
RMC is necessary. Further draw backs of the RMC are that it cannot be compiled timely and 
that accuracy is low. 

That is why some experts are of the opinion that it is too early to already switch from 
GDP/DMC to GDP/RMC. The question is, what needs to be done that all EU Member States 
can calculate their RMC with results which may serve for comparing the Member States. 

A resource efficiency indicator set considering indirect flows 
Indirect flows do not only exist with respect to material consumption. Imported products 
also cause water consumption, land use and carbon emissions in their respective countries 
of origin. The water, land use and carbon footprint of the imported products and materials 
should be added to the domestic water consumption, land use and carbon emissions of the 
consuming country. Table 2 shows options of complementing direct resource use indicators 
by so called “footprint type indicators” and their respective statuses of development. 
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By referring GDP to the footprint type indicators, resource efficiency indicators can be 
defined, which include the indirect resource use required by a national economy. 

 

Table 2: Resource efficiency dashboard indicators with options to include 
indirect flows by applying footprint type indicators (based on Giljum 
et al. 2013). 

Natural 
Resource 

Type 
Direct 

Indicator Status 

Footprint type 
indicator 

(including 
indirect flows) Perspective 

Material 

Domestic 
Material 
Consumption 
(DMC) 

available 

Raw Material 
Consumption 
(RMC) 

to be updated 
and improved 

Total Material 
Consumption 
(TMC) 

still under 
methodological 
development 

Land 
Artificial land or 
built-up area 
(km²) 

available with 
restrictions in 
time series 

Indirect land use / 
embodied land for 
agricultural and 
forestry products 
(km²) 

to be developed 

Water 
Water 
exploitation 
index (WEI, %) 

available with 
restrictions on 
completeness of 
data and 
regional/temporal 
resolution 

Water footprint to be updated 
and improved 

Embodied water to be developed 

Carbon GHG emissions 
(t)  available Carbon footprint estimates 

available 

 

GDP or else? 
In addition the question arises if GDP is the appropriate numerator for the main resource 
efficiency indicator. 

As shown above in order to calculate the DMC exported materials are subtracted. GDP, 
however, includes the value of the exported materials. For achieving a better consistency 
some experts have proposed following resource efficiency indicator: 

Resource efficiency = (GDP – value of exports)/RMC 

Other expert question if GDP should be used at all. GDP is an indicator for the produced 
value of an economy. However, there are social and economic values which cannot be 
monetarized and therefore are not considered in the GDP. Therefore several proposals have 
been made to replace GDP as numerator of the resource efficiency indicator which better 
reflect the level of quality of life, welfare or well-being in a country. One such indicator 
could be for example life expectancy. However, every alternative to GDP proposed so far 
also has its drawbacks.  
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Timing 
Table 3 shows the milestones and timing for preparing the DMC. From the end of the 
reference year to the final value of the DMC 27 months are needed.  

RMC has a time lag of up to 5 years (Hudson et al. 2014). 

 

Table 3: Timing of DMC preparation 

Time in months Milestone Example 

T End of reference year for DMC 31.12.2012 

T + 9 months Provisional estimate of DMC by 
Eurostat 

September 2013 

T + 18 months Estimate of DMC by Eurostat June 2014 

T + 27 months DMC reported by national statistical 
institute (NSI) 

March 2015 

 

For long term policy planning this schedule seems to be fast enough. As basis for fast 
reaction, that is annual adaptations to short term changes as foreseen in the European 
Semester, a time lag of more than 2 years, however, is suboptimal. 

The questions for discussion which arise here are: 

Can something be done for further reducing the time lag between reference year and 
reporting date for the different resource use indicators? 

Considering the given time lag, which resource policy processes can be supported by the 
resource use indicators and which policy processes cannot be supported? 
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	EXECUTIVE SUMMARY
	The workshop was held on 14 April 2015 at the European Parliament in Brussels to discuss the need for strengthening the EU’s and the Member States’ resource efficiency policies and options for further developing and implementing resource efficiency indicators in the European Union. The workshop was organised in support of the MEP Sirpa Pietikäinen’s own-initiative report “Resource efficiency: moving towards a circular economy“ (2014/2208(INI)). Eight experts from research and international and EU institutions presented their work and ideas on the measurement of resource efficiency and an appropriate set of resource efficiency indicators:
	Kitty van der Heijden / World Resource Institute
	Markku Wilenius / University of Turku
	Anders Wijkman/ Club of Rome
	Arnold Tukker / Leiden University
	Stephan Lutter / University of Economy, Vienna
	Myriam Linster / OECD
	Werner Bosmans / European Commission
	Ybele Hoogeveen / European Environment Agency
	The speeches of Ms Pietikäinen, Ms Kitty van der Heijden from the World Resource Institute, Mr Anders Wijkman from the Club of Rome and Mr Arnold Tukker from Leiden University made clear that the world economy has reached the limits of the carrying capacity for several natural resources and eco-system services. When the present trends continue, the growing demand for natural resources, especially but not only caused by a growing middle class in China, India and Brazil, will likely have catastrophic consequences. The only way out is to decouple economic growth and resource use and a shift of the underlying economic paradigms. 
	There was a common understanding on the following: Ongoing policies like supporting renewable energy or the eco-design of products have to be harmonized with resource efficiency policy. Resource efficiency in public procurement needs to be strengthened. The tax burden needs to be shifted from labour to resource use and the use of eco-system services. Investments are needed in resource efficiency and in new business models selling services instead of products. It is expected that these investments will pay off, not only in ecological terms but also in micro-economic terms and in additional jobs created.
	In order to develop and monitor the corresponding resource policy, 
	 as Ms Pietikäinen pointed out, an accounting system is needed as well as target setting and
	 as Mr Wilenius from Turku University pointed out, creative thinking and forward looking indicators, which take a long term perspective and which tackle the complexity of the economic and ecological systems, are needed.
	The following key proposals related to such an accounting system were made by the experts:
	 Mr Bosmans from the European Commission, DG Environment, proposed the EU Scoreboard of Indicators as a pragmatic system. It can be realised mostly with data already available today and would answer 90 % of the resource policy questions.
	 Mr Linster from the OECD proposed a more extended set of indicators covering several elements of resources to answer all resource policy related questions.
	 Mr Lutter from the Vienna University of Economics and Business proposed to extend the territorial indicators on material use, water use, land use and greenhouse gas emissions to footprint type indicators which take into account the hidden flows of natural resources connected with the whole life cycle of the products and services the EU consumes.
	 Mr Tukker proposed a sectorial input-output table which integrates all available national input-output tables modelling as much of the world resource flows as possible.
	Finally, Mr Hoogeveen from the European Environment Agency (EEA) gave some insight into the complexity of analysing trends in resource efficiency and eco-system resilience, especially for the purpose of deriving policy recommendations. Knowledge gaps exist specifically with respect to:
	 the integration of an environmental angle on the strategic resource policy focus, in addition to the existing economic angle
	 the use of biomass and its global environmental impact
	 the impacts of resource efficiency on human well being
	 system approaches for meeting the service demand of food, water, energy and housing.
	It became clear by the questions and answers that the specific challenges to be tackled in the context of resource use policy include:
	 better implementation of the waste hierarchy and the cascading principle for particular materials
	 implementation of recycling oriented deconstruction instead of demolition of buildings
	 the issue of toxic substances contained in products and materials and recycling 
	 the integration of energy and material efficiency 
	 the creation of more local economies
	 biodiversity.
	There was a common understanding that the most important arguments for strengthening resource efficiency policy are:
	 Further economic growth will only be possible if absolute decoupling from resource use is achieved
	 Increasing resource efficiency leads to additional economic growth, a better competitive position, job creation and an increased supply security 
	 Increasing resource efficiency leads to lower environmental impacts, better health and a higher level of well-being.
	With respect to resource efficiency indicators, the final conclusion was that:
	 Resource efficiency indicators consisting of one headline indicator and further detailed indicators covering different elements of natural resources and indirect flows are required
	 Some indicators and underlying data are already available, others still need to be developed or optimized
	 Priority should be given to the most relevant indicators and the most needed data sets
	 Calculation of the indicators has to be performed by official institutions
	 The global perspective should be covered, e.g. by databases compiled by the OECD or the UN
	 Mandatory reporting obligations are necessary
	 Support by industry is needed in order to close gaps in the data on particular types of resources.
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	Questions & Answers, open debate – Part 2
	Concluding Remarks

	MEP Sirpa Pietikäinen
	Ms Pietikäinen, MEP, welcomes all participants, expresses her pleasure about the large audience and especially thanks the speakers and panellists for their participation and their contribution. She informs them that her circular economy initiative report has just been debated in the Environment Committee of the European Parliament.
	In her introductory statement she mentions the fact that mankind is using 1.5 planets at the moment. Having in mind the currently existing incentives for the economy, a globally growing middle class, increasing product diversity and shortening product life spans, the prognosis for resource demand is equivalent to 4 planets by 2050. As this is unrealistic, the question is how and when a change in that development will happen. A further question is whether we understand what the wrong incentives in our economies currently are.
	In Ms Pietikäinen's view one of the most important elements of getting the incentives right is resource efficiency indicators. 
	Ms Pietikäinen states that her preferred reference for the necessity of indicators is accounting in a company. Accounting based on standardised rules allows a company to see how effective it is economically. In the same way measurable statistics about waste, an agreed set of indicators measuring the use of eco-system services and different elements of resources taking into account the whole life-cycle of products are necessary to create resource efficiency. 
	In order to see the overall impact of any set measures the knowledge about eco-system services and resource use is required on a global, EU, Member State, industry and on the long run also on company level.
	Given the fact that mankind is currently using 1.5 planets, Ms Pietikäinen stresses how important it is that the EU knows which incentives are the right ones to reduce the EU’s resource dependency and whether this is done in an effective way.
	Ms Pietikäinen further points out that on the one hand it is important to have an overall target. On the other hand it is important to have specific information about the use of different elements of resources and eco-system services. 
	Ms Pietikäinen referred to a general agreement on 
	 the necessity of developing and using resource efficiency indicators and eco-system service indicators; 
	 the importance of knowing the possibilities and the current development states of these indicators. 
	To provide this information is the task of the workshop.
	The focus of the presentation of Kitty van der Heijden, Director Europe of the World Resource Institute, is on the topic sustainable development, sustainable growth and what it means for resource efficiency.
	In order to realize sustainable development, the economy, equity and ecology have to be aligned. Whereas substantial progress has been made regarding the economy and equity during the past 20 years, this has not been the case with ecology. All ecological indicators of sustainable development display an exponential change for the worse.
	Although there is a common understanding among scientists that measures to achieve sustainable development are needed, many politicians have so far refused to tackle the topic. In September 2015 world leaders of 193 countries will come together to agree on sustainable development goals. Besides social issues seven goals related to sustainable growth are on the agenda: sustainable consumption and production, marine ecosystems, terrestrial ecosystems, sustainable cities, sustainable water use and resource efficiency.
	Ms van der Heijden presents some figures related to the rise of the global middle class – it increased from 1 billion people in 1990 to 2 billion people in 2010, with an expected increase to 5 billion people in 2030. On the one hand this is good news from the perspective of equal equity. On the other hand, eco systems will not be able to support the further growth of the middle class especially if it wishes to have the EU´s urban life styles. For the purpose of illustration, Ms van der Heijden presents some figures showing the expected increasing levels of material resource use, waste generation and carbon emissions.
	Ms van der Heijden emphasizes that the solution is absolute decoupling of resource use from economic growth. This, however, has not been realized so far. The reason for not achieving absolute decoupling is seen in an economic system where it is assumed that resource efficiency will have a negative impact on the economy. Ms van der Heijden is convinced that implementing resource efficiency is a big chance, especially as it helps to reduce environmental externalities. The costs of environmental degradation are already very high especially in China, India, and Brazil.
	The most substantial increases in consumption will not come from EU citizens but mainly from China. But the EU will be impacted by the demands of the emerging countries. As a consequence of the fact that most critical materials come from other parts in the world and there is still little recycling, considerable increases in prices for major commodities are to be expected. The only way forward to reduce resource dependency is resource efficiency.
	She thinks that there is a common understanding of the problem but little will to implement resource efficiency because most people believe that resource efficiency would slow down economic growth and would cost jobs. Ms van der Heijden is convinced that resource efficiency is not only a matter of ecology but a massive economic business opportunity because it costs less, creates less waste and reduces dependency on the price volatility of resources.
	Thus Ms van der Heijden concludes that it is important to improve and measure resource efficiency now. Otherwise the EU might suffer from unwanted consequences.
	Markku Wilenius, Finland Futures Research Centre, Turku University, provides the context for what a resource efficient future could look like. Most indicators project the past into the future. Yet most things that are of interest to us are actually changes, interruptions, tipping points, when systems change into something else. Nevertheless, indicators are important. Indicators must meet certain requirements to be effective:
	1. They must be forward looking instead of backward looking.
	2. They must take a long term perspective.
	3. They must assume complexity.
	The current crisis is not only an economic crisis. It is also caused by wrong indicators. 
	The 6th Kondratieff development wave expected for the period 2010 to 2050 is considerably different from the past 5 waves. The 6th wave is based on “intelligent resource efficient technologies” and driven mainly by materials and energy production/distribution.
	Key drivers will be:
	 the megatrends globalisation and aging of population, 
	 key innovations such as bio-economy, digitalization, health services and 
	 key trajectories for social change such as maturing environmental concerns, web-based empowerment of the people and the rise of complex societies. 
	If the trend since 1980 continues there will be an increasing demand for steel, fossils, food and water. An increased competition over natural resources will lead to increasing price volatilities. Prices of food commodities, steel and timber have begun to show a significant correlation with crude oil prices, while cheap crude oil sources seem to be on their way to depletion.
	Prices are a measure to correct developments. In the past, whenever prices for a commodity or resource were high, substitutes arrived that were more intelligent and more resource efficient. 
	In the past, economic efficiency focused on labour productivity. Mr Wilenius is convinced that in future the focus needs to be on resource efficiency.
	New solutions (new patterns) for radical energy efficiency improvements and renewable energy supply seem to be necessary. However, clean energy investments were falling from 2011 to 2013. 
	On the other hand, values and lifestyles are changing world wide. Many new initiatives are emerging to increase product use efficiency by sharing instead of buying. 
	Mr Wilenius introduces the “Recreate” project which he conducts with DG Research and Innovation, following a comprehensive approach to achieve a global, creative and long-term orientated economy. It is an attempt to absolutely stir research and innovation within EU into the right direction, namely the direction of sustainability. It is attempted to do this not in the old way, but in a new way; namely to base the indicators on evidence based narratives. Different narratives about the future of the year 2050 are built on evidence of what might happen. These narratives are a kind of probable scenarios of the future, based on the imagination and creativity of the involved persons. 
	Eventually the project will also come up with long term indicators which are effectively global and forward looking. The aim of the project also is to stir the EU’s 80 billion euro research budget towards real innovation. 
	Anders Wijkman, co-president of the Club of Rome, makes the audience remember that already back in 1972 the Club of Rome warned about resource depletion which, together with pollution and the way the economy was organised, would ultimately bring the economy down. That message was largely ignored at the time. And the main argument, particularly from economists, was that humans were so smart that innovation would help out with any kind of problem.
	Today the economy and resource throughputs are much larger. The throughput of energy and materials is growing and affects anything from human health to climate, to eco-systems, and the resources themselves. 
	Mr Wijkman claims that resource efficiency policies are still sector based and ignore the horizontal aspect such as the interrelationship between energy and material efficiency.
	He hints at discussions regarding the Eco-Design Directive in 2008 where ideas to introduce resource efficiency were ignored. He further hints at the fact that the direction changed under Janez Potočnik. But then the European Commission led by Jean-Claude Juncker stopped the process. That induced major opposition, so that there is now a commitment by the European Commission to re-launch the circular economy package. 
	Mr Wijkman referred to a current study “The Circular Economy and Benefits for Society - Swedish Case Study Shows Jobs and Climate as Clear Winners” of the Club of Rome. This study includes a simulation for the Swedish economy assuming:
	 an increase of the renewable energy share from 50 to 75 %, 
	 an increase in energy efficiency of another 25 %, 
	 increased material resource efficiency and 
	 that half of the virgin materials going into the economy are substituted by secondary materials. 
	15 years of investments would be required. However, these investments would pay off. The carbon emissions would decrease by almost 70 %. The workforce of Sweden would increase by 3 %. The foreign trade balance would become positive. This scenario does not only result in benefits for the environment but also in benefits for the economy. Preliminary results for Netherlands and Spain show a similar picture.
	In a situation where employment is becoming more and more of a challenge it makes sense to introduce policies which both create jobs and help the environment.
	Mr Wijkman asks the question: “What kind of policy measures, indicators and targets do we need?” He proposes four measures:
	1. Traditional macro-economic indicators should only be used where applicable. GDP is suitable for certain indications, but it is no indicator for welfare. 
	2. Ongoing policies like the support of renewables, energy efficiency in eco-design and resource efficiency in public procurement need to be strengthened. 
	3. Public procurement should be used much more proactively, particularly to start new business models. This would provide an incentive for the products without inbuilt obsolescence. 
	4. A tax shift from labour to environment and natural resources. Currently labour covers more than 60% of the tax burden in Sweden, environment and resource use less than 5%. Secondary materials are still in many cases not profitable, because virgin materials are too cheap. Internalisation of full environmental costs is necessary. VAT exemptions for eco-efficient services such as repair and remanufacturing are necessary. This will bring less pollution, fewer greenhouse gas emissions and create jobs. He is asking: What are we waiting for? There is a win-win-win situation for society, the business community and for all of us.
	Arnold Tukker, Director and professor of Industrial Ecology at Leiden University, introduces his presentation with the statement that the world has a grey economy which uses resources, while also emitting emissions and waste. Since the 1950s this economy has been growing exponentially and will very fast reach its limits. 35 % of the world’s biomass is already used for humans. An 80% CO2-emission reduction is necessary until 2050. Land for agricultural use can be extended only by another few percent. There is water scarcity. Fish stocks are depleted. So the win-win situation that Mr Wijkman was talking about, really has to come. If you lose nature’s capacities the economy cannot exist any longer.
	The policy answer is: “Doing more with less”. Mr Tukker is not sure if more can be produced with less material consumption. If you have 7 % growth every year, as China has today, for 300 years, this would consume the whole earth.
	What do you really want to analyse? The GDP is not a good indicator of welfare or human prosperity. You need something to measure well-being. You want to increase well-being more than the GDP. But this is actually not the case. The GDP is growing, but the population’s well-being is not. The economy may be allowed to grow, but with the use of fewer resources and by producing fewer emissions. 
	With indicators you want to measure well-being, the GDP, resource extraction and environmental impacts in all kinds of economic sectors. It is necessary to measure these indicators not only on the territorial level, but to take into account the effects of imports and exports. If the indicators are restricted to the territorial level of a country or the EU much is missed. If only the environmental impacts within the territory of the Netherlands are taken into account, nearly half of the environmental impacts of the Netherlands are missing.
	As a basis for developing the necessary policy answers an accounting system is needed, which measures the impacts in the country, but which is also global. This accounting system should measure the embodied impacts of in- and outputs. 
	Different indicator systems for sustainable consumption and production (SCP), resources, and a green economy have been proposed by different institutions such as Eurostat, the European Environment Agency, the European Commission, UNEP, UNECE and OECD. 
	Mr Tukker sees overlaps between the works of these institutions and proposes a different approach. Referring to the booklet “A System of Economic and Environmental Accounts” issued by the United Nations Commission of Environmental and Economic Accounts Mr Tukker proposes to use the national input output tables which are prepared by most countries of the world and collected by the OECD. He further proposes to switch from the currently available indicators to an overall input-output table reflecting the industrial structure over the whole life cycle of all final services (such as food or housing). With this model the consumption of social, economic and natural capital could be measured within the DPSIR framework. DPSIR stands for Drivers (economic activities) - Pressures (emissions, resource use) - State (of natural resources) - Impact (ecosystem loss, health loss, resource scarcity) – Response. From this input-output table all required indicators, i.e. the ecological footprints per life cycle phase could be calculated. Examples are the human development index (HDI as indicator of happiness) versus carbon footprint or water footprint of a nation. 
	It would also be an advantage to link all economic sectors to final consumption.
	One can produce indicators as shown in the booklet “The global resource footprint of nations”. Although creating such a global life cycle model is a considerable amount of work it is worth the effort. Important further possibilities of the developed method are country rankings and comparisons of different footprint indicators (e.g. for water or material resources).
	Mr Tukker indicates that the EU FP7 DESIRE project would deliver such an input-output table by early 2016. It also will produce a recommendation for the best set of resource efficiency indicators. Some things cannot be solved on the EU level. Some things must be solved in collaboration with the OECD or the UN statistical division. What Mr Tukker sees as being of particular importance is that the input -output tables are compiled by an official organisation. He again suggests either the OECD or the UN. 
	Questions:
	A participant from the Secretary General of Eurogypsum comments on several speakers who stated that resource efficiency is currently not being implemented in the EU. She informs the audience about the problems of her industry sector faced during a project currently being performed: In principle, a circular economy within the gypsum industry is possible. In reality, however, there are many barriers, particularly problems in the supply chain. One problem is that in general there is a culture of demolition instead of deconstructing buildings, which limits the possibilities for recycling particular materials. Furthermore minimum volumes are required to create a recycling market. Another problem is caused by waste collectors, who consign materials to landfills instead of bringing them to the recyclers. Not all recyclers produce high quality material. And producers are often concerned about the quality of the recycled gypsum, in particular regarding heavy metal contents. 
	A participant from EPF (European Wood Based Panel Federation) indicates that due to the renewable energy policy incineration of wood has become more profitable than re-use or recycling. She calls for implementing the cascading principle for material use before energy use in EU policy and thus for giving higher priority to the material recycling of wood. 
	A representative from a local insulation company asks whether indicators for the well-being of people are included in the DESIRE project presented. Mr Tukker answers that such indicators are included.
	Answers:
	Ms van der Heijden addresses the issue of conflicting interests in environmental policy. She points out the importance of having a common understanding on the end objective before policies and Directives are set. A policy coherence of sustainable policy, i.e. a balance between the economy, equity and sustainability is needed. Transformational change in policy is needed. Existing institutions are not always well organized and do not see the win-win options. However, she sees a chance that the newly set up EU-Commission might act in a more transformational way. 
	Mr Wilenius agrees that substantial use of wood for energy generation is a problem. Currently a material revolution is taking place where the wood and forestry industry should be integrated, and especially contribute with ideas as to how added value can be produced by substituting non-renewable materials. He is convinced that these conflicting interests should be tackled although there might be a long way to go. He suggests showing clearly that there are more intelligent ways to use the wood fibres than incineration to bring the debate in the direction where the biggest benefits are.
	Mr Wijkman addresses the importance of guaranteeing high quality as a critical issue for recycling. In addition to the mentioned problems in the gypsum industry, in particular high quality plastics recycling is a challenge, because there are so many different types of plastics hindering high quality recycling. Another example of such conflicting interests is supporting the use of wood in the construction industry instead of concrete. Further topics crucial for realizing a circular economy are design issues (e.g. necessary for deconstruction instead of demolition) and the taxation of labour. However, maintenance, repair, reuse and remanufacturing services create many more jobs than the basic material industry.
	Mr Tukker answers that 35 to 40 years ago in the Netherlands the circular economy concept was proposed. The policy implemented was landfill bans which induced a recycling industry. The DESIRE project includes a work package “beyond GDP”. What is interesting is how different sectors contribute to well-being. 
	Ms Pietikäinen, MEP, invites stakeholders to send to the European Parliament concrete examples showing where problems exist and to provide an analysis of why the environmental policy is not effective. This would help to understand what the barriers are and how to overcome them and which new regulations are required to induce sustainable development.
	Stephan Lutter, Vienna University of Economics and Business shares his views on what a possible set of resource efficiency indicators could look like when considering indirect flows. 
	First he specifies the topics of his presentation. These topics include:
	- how the targets can be measured 
	- what the term resource efficiency means 
	- how different ways of resource use can be categorized
	- the added value of consumption based indicators which integrate the indirect flows
	- the state of the art of indicators and target development
	- conclusions at the end
	Mr Lutter refers to the arguments which were raised during the discussions on the Roadmap to a Resource Efficient Europe. One of the main arguments was that addressing climate change was important, but not enough. Climate change mitigation measures should be complemented by measures to address different categories of resource use, including biotic and abiotic materials, water, land use and greenhouse gas emissions. This has been taken up by the European Commission in the Roadmap and has also been stressed by UNEP. So there seems to be common agreement.
	Targets should be set for all these categories of resource use. 
	It is not enough to think about the territorial aspects of resource use. It is not enough to think about material extraction, water extraction, land use and greenhouse gas emissions in a specific country or in the European Union. But there is also another perspective, the consumption perspective which also may be called the footprint perspective. It is necessary to consider the whole global supply chain of the products we use. Maize for example may be produced somewhere in the world, frequently processed in another country to different maize products, which in turn are traded around the globe, and finally around the globe these products are consumed. It is really important to account for the resource use not only at the beginning of the supply chain but also to account for all the indirect flows which occur along the whole supply chain of our consumption. 
	Territorial indicators and footprint indicators have different purposes. Territorial indicators have the advantage of being based on solid data. And also the data quality is quite high. This leads to a high confidence and acceptance level on the part of statistical offices and policy makers when it comes to territorial indicators. On the other hand territorial indicators show only the national dimension. They are not robust against outsourcing. A country can improve its resource efficiency statistics by just outsourcing the extraction step to other parts of the world.
	The consumption based indicators, which integrate indirect flows, have the advantage of illustrating the global dimension. They are robust against outsourcing. This is the reason why there is increasing demand for this type of indicators. On the other hand, these indicators are based on modelling approaches. Here there is less control on data quality. 
	The acceptance with statistical offices and policy makers has still to be improved by improving the indicators.
	Mr Lutter presents examples of material and water use where a consumption based footprint based indicator gives important additional information to the corresponding territorial indicator. While only 12.9 % of global material extraction lies within the EU, the EU is responsible for 18.7 % of global material consumption. The difference between the EU’s share in global extraction and the EU’s share in global consumption is even higher with metals. The size of the flows between the world regions of origin and the consumption in Europe can also be shown.
	With the indicator “blue water” it can be shown where in the world water appropriation is induced by the consumption of products in the EU-27. The presented map shows in which watersheds big amounts of water consumption are induced by the consumption of imported products in the EU. Especially in Northern India, Eastern China and in the Latin American Parana area large quantities of water are used for European consumption. This information can be combined with information on water stress and water scarcity. 
	In order to detect trade-offs it is necessary to look at both the four categories of resource use (biotic and abiotic materials, water, land use and greenhouse gas emissions) and indirect flows. With respect to the agri-fuel debate for example, when taking into account indirect resource consumption, it can be shown that the demand for biotic material increase, as well as the demand for abiotic materials decrease due to reduced fossil fuel consumption (while more water and land is used and the effect on greenhouse gas emissions) both need special investigations.
	The status of target setting discussions is summarised by Mr Lutter as follows: In the material case a communication by the European Commission in 2014 designed different scenarios for resource productivity measured in GDP over RMC. In the water case efforts focus on the quantification of the EU’s contribution to global water stress and on defining water stress targets which should not be surpassed by the EU. In the land area case there is one suggestion to achieve a zero net import of land via all the goods and products imported to the European Union. In the case of greenhouse gas emissions the target discussion is mainly concentrated on the territorial level.
	If trade-offs are to be detected and comprehensive resource policies designed, resource use and resource efficiency must be measured in the 4 main categories and indirect flows must be included. Corresponding methodologies are at hand or under development. There is a need for investments on further research in these areas. Instead of skipping resource efficiency as a topic of environmental policy on the European level, further development of resource efficiency is needed. Mr Lutter asks the European Parliament to actively push further development of the resource efficiency agenda in order to make sure that it stays on the agenda.
	Myriam Linster, from the OECD, introduces relevant OECD work on monitoring, as well as on measuring material flows and resource productivity, looking into synergies between economy and environment. This includes the “OECD Green Growth Strategy”, the studies “Green Growth Indicators 2014” and “Material Resources, Productivity and the Environment” as well as “OECD Council Recommendations on Material Flows and Resource Productivity“.
	The answer on the question “which types of resources should be covered by a resource efficiency indicator set” depends on how resource efficiency is defined. Ideally all natural 
	resources would be covered by the resource efficiency indicator set. This includes renewable and non-renewable materials and energy resources, water and land. If possible, also ecosystem services should be covered. However, there is a measurability issue with eco-system services. Therefore, for the time being, there are only limited possibilities for including indicators on eco-system services.
	In addition, it is necessary to look more specifically into some selected resources. These are resources which raise particular environmental or economic concerns. These can be critical materials or chemicals or nutrients. 
	When it comes to headline indicators or lead indicators, by definition, it is necessary to be selective and it is not possible to cover everything. Therefore for lead indicators the resources to be selected must be those which are the most representative ones and easy to communicate. Focusing on material resources is a good choice as they provide maximum coverage. To combine a headline indicator on material resources with a dashboard of indicators which cover the other resources seems to be a very good solution. 
	The most important aspect for selecting a good indicator set is that the set is balanced with a few simple indicators which give a general direction, some issue specific indicators which cover the flows or resources of particular concern, and some sectorial indicators that focus on sectors which require particular attention or policy action.
	With respect to the level of detail of material resource use indicators it is important to have indicators which show the aggregate picture and indicators which show the breakdown by material type. Different material types are so different that the user of the information needs to be informed about these differences. It is especially important to make a distinction between primary and secondary raw materials. A breakdown by industrial sector is very important, too.
	The indicators that should be included in the indicator set can be derived from the following questions to be answered:
	1. The questions “What are the resource requirements of the economy? What is the demand? How much material, water, energy, land is used in the economy?” can be answered by indicators on:
	a. (Raw) material inputs, consumption (extraction)
	b. Freshwater supply
	c. Energy supply and consumption
	d. Land use.
	2. The questions “Where does the material come from? How dependent is the economy on external resources or external material markets?” can be answered by indicators on:
	a. Material autonomy or import dependency
	b. Physical trade balance (production and consumption based), raw material trade balance
	c. Trade in secondary raw materials.
	Here one looks at the interactions with trade. 
	3. The questions “How efficiently are these resources being used in economy? What is the resulting environmental burden? Is our economy actually becoming more efficient?” can be answered by productivity indicators on:
	a. (Raw) material, carbon, energy, water, land productivity (as present in the Resource Efficiency Scoreboard)
	b.  (Environmentally adjusted) multi-factor productivity (featuring an integration of resource use and environmental degradation to design multi-factor productivity measures, an activity undertaken by the OECD)
	c. Waste generation intensities, emission intensities, nutrient balances.
	4. The question “Are resources and materials managed in an efficient way?” can be answered by indicators on:
	a. Material and waste recycling and recovery rates
	b. Materials leaving the economy (landfill, incineration without energy recovery)
	c. Renewable energy
	d. Water re-use and recycling
	5. The questions “Is the natural capital base preserved? What is the potential of urban mines (of the materials locked into infrastructure and landfills) to contribute to future supply?” can be answered by indicators on:
	a. Intensity of use of natural resources / depletion rates in stocks: water, forest, fish resources, energy and mineral resources
	b. Natural resource index (as combination of use intensity and depletion rates – which is tested with OECD in monetary terms)
	c. Changes in man-made stocks of mineral resources
	d. Biodiversity and ecosystem services (OECD currently looks into land cover, soil and species)
	6. The questions “Are we taking the right measures to improve resource efficiency? Are the measures coherent? Do we have market failure” can be answered by indicators on:
	a. Technology & innovation: research and development, patents
	b. Prices & transfers: subsidies, taxes, commodity prices
	c. Regulations & management approaches: green public procurement, certification schemes; product & packaging indicators
	d. Skills & training
	7. The question “Is improving resource efficiency opening up new sources of growth?” can be answered by indicators which link resource efficiency with indicators on:
	a. Labour markets, investments
	b. Industrial structure, innovation
	c. Trade, competitiveness.
	This linkage can only partially be realised on the basis of the indicators of the Resource Efficiency Scoreboard.
	An additional category of indicators is used by the OECD within the Green Growth framework. These are indicators which will show if the applied measures actually benefit to people. 
	In order to realise such an indicator set a number of implementation issues needs to be solved. These relate to institutional capacity building and continuity, interpretation and communication of the indicators (as some of the indicators are not easy to understand), as well as to data availability and data quality. Frequently time series are not long enough, comparability between countries is not good enough and very often timeliness is not good enough to actually influence policy debates and policy decisions.
	The most important information gaps which need to be addressed in addition to the already mentioned gaps in the information on eco-system services concern:
	- Consumption based material flows 
	- Materials and substances which are of particular importance for the circular economy, which are critical for the future economy or which are environmentally harmful
	- Recycling statistics 
	- Use of secondary materials in production
	- Remanufacturing and leasing
	- The harmonisation of waste statistics with material flow statistics 
	- Resource stocks and urban mines (corresponding indicators are not included in the current Resource Efficiency Scoreboard)
	- Policy responsibilities, policy responses and resource policy effects
	- Insufficient understanding of what the economic opportunities are.
	Much work is being done for developing consumption based (footprint) material flow indicators. For these indicators an international consensus on estimation methods is needed. This is addressed by working groups of OECD, Eurostat and the UNEP International Resource Panel. The preparation of consumption based material flow indicators is closely related to the preparation of multi-regional input-output tables. Creating an international statistical platform for deriving these indicators may be a good solution.
	There is very little information from industry. It is crucial to have solid, coherent environmental accounts from the industries. It is important that industry supports the creation of the database as there are gaps in the data on particular materials.
	With respect to capacity building it is necessary to have the various players working together. For ensuring continuity it is necessary to provide appropriate funding and priority setting. The budget situation is not good, which is very often a drawback for the quality of environmental accounts.
	It is necessary to make sure that the indicators are seen as being valid by everybody. It is necessary that national, EU and international indicators are coherent.
	In order to implement the proposed indicator set Ms Linster recommends: 
	- taking a pragmatic and dynamic approach
	- starting with what is measurable already 
	- then developing a measurement agenda and a road map for achieving this (the European Parliament has a role to play here also)
	- consolidating what has been achieved
	- progressively improving the indicator sets as new data become available using the indicators and obtaining feedback.
	Werner Bosmans, European Commission, DG Environment, stresses that with indicators the things which matter are measured. In the case of this workshop it is resource efficiency which matters. Why resource efficiency matters is explained in "The Roadmap to a resource efficient Europe". In his presentation he focuses on the Resource Efficiency Scoreboard.
	He hints at the exponential growth of the world economy on one planet with limited resources. He defines the objective of resource efficiency as producing more value while living, producing and consuming within the physical and biological limits of the planet. This affects all natural resources (raw materials (including metals, minerals, fuels, biomass), ecosystems, biodiversity, water, land and soil, air and marine resources).
	The first step which the European Commission took was the Europe 2020 Strategy for smart, sustainable and inclusive growth. The further steps were:
	- the Resource Efficiency Flagship Initiative
	- the Roadmap to a resource efficient Europe (published in 2011)
	- the Europe 2020 mid-term review and
	- the European Semester.
	The European Semester is a tool with which the European Commission communicates with the EU Member States to track their progress on the Europe 2020 Strategy, and the EU’s economic growth. It also provides resource efficiency recommendations.
	The 7th Environment Action Programme is also of importance, which is a legal document, negotiated and agreed with the European Parliament, the European Council and the European Commission.
	Currently the European Commission is working on a new communication “Towards a circular economy for Europe”, an action plan which will include different proposals for achieving a circular economy.
	Mr Bosmans explains that for the “Roadmap to a Resource Efficient Europe” indicators are needed:
	 for the 3 time lines “immediate action”, “2020 milestones” and “2050 long term vision”; 
	 for the 3 action lines “shifting to a green, circular economy”, “safeguarding natural capital” and “tackling the key sectors food, buildings, mobility”;
	 for the EU and the Member State governance and monitoring level.
	The indicators used in the Resource Efficiency Scoreboard relate to the 3 action lines of the “Roadmap to a Resource Efficient Europe”. These indicators shall allow for tracking progress towards the defined policy goals.
	He then explains how the indicators were selected. First the European Commission made an initial selection based on the principle “that you can only manage what you can measure”. This is shown in documents which were joined up with the “Roadmap”. Then they initiated consultations on a large scale within the framework of the European Resource Efficiency Platform, which included four Members of the European Parliament, five Commissioners, four Ministers, about ten CEOs of business enterprises and some representatives of 
	international organisations. They came up with recommendations on indicators and targets which resulted in the EU Resource Efficiency Scoreboard.
	Then Mr Bosmans explains the criteria for indicator choice which had been applied for the Scoreboard. The main criteria were that the indicators of the Scoreboard should answer the questions outlined by Myriam Linster in her presentation. In addition the indicators should meet the RACER criteria. This means that the indicators should be “Relevant, Acceptable by statistical and scientific communities, Credible, Easy to communicate and Robust”. The criterion “relevant” means that the indicator has to analyse a link between the economy and the environment. It has to measure something about natural resources. It has to be “acceptable” for the stakeholders and the EU Member States, for statistical experts and the academic communities. It has to be “credible” knowing exactly what is measured. It needs to be easily understandable - not only for indicator specialists but for everybody. 
	Further criteria for indicator selection were:
	 timeliness and availability of recent data;
	 disaggregation at Member State level, otherwise you cannot follow up what Member States are doing on certain policies;
	 easy to grasp and communicate (As an example of an indicator set which is not easy to grasp Mr Bosmans mentions the HANPP (human appropriated net primary productivity) indicator set);
	 a limited set (a list of hundred indicators is not useful for a policy maker; it would be ideal if resource efficiency could be simplified to only one indicator; one main aspect to be measured is circularity, to show how many materials are brought back into the economy after they have been used; the circularity indicator is not available yet, but the EU is working on it and it may become the main headline indicator);
	 existing data;
	 accepted sources and accepted methodologies (Mr Bosmans welcomes the many research projects that are going on. However, for developing and evaluating policy measures, official statistics and accepted indicators are required.);
	 the indicators shall show resource efficiency
	o on the domestic and international level
	o absolute (e.g. material consumption) and relative values (e.g. efficiency)
	 the indicators shall monitor resource use, their impacts on the economy and the environment and the effectiveness/efficiency of policy instruments.
	He presents the EU resource efficiency scoreboard as an indicator set which corresponds to these criteria and which is based on policy targets and stakeholder involvement.
	Mr Bosmans stresses that the EU resource efficiency scoreboard is not perfect but pragmatic. Where an ideal indicator is not available a proxy is to be used. Some proxies need to be used for pragmatic reasons. Not all of them can be measured with reasonable effort. But some indicators can be used for more than one aspect of resource efficiency. 
	The EU Resource Efficiency Scoreboard consists of three levels:
	 the headline indicator ‘resource productivity’ in terms of (GDP)/(domestic material consumption) – The limitations of the GDP are well known. However, no better alternative is available. In addition, the European Commission’s economic policy target is specified as the growth of GDP. GDP is a proxy for welfare. Material consumption is a proxy for all natural resource use.
	 a dashboard of indicators on material use, water use, land use and greenhouse gas emissions. 
	 the full scoreboard including socio-economic indicators such as environmental tax, eco-innovation or the number of green jobs (measured in FTE = full time equivalents). 
	Mr Bosmans is convinced that about 90 % of the resource efficiency issues are addressed by the dashboard indicators. Probably the only major issue left out is toxicity.
	Finally, Mr Bosmans presents some graphs which show which policy questions can be discussed using the indicators of the EU Resource Efficiency Scoreboard:
	 The time series of (GDP)/(domestic material consumption) shows how successful the EU was in improving resource efficiency. Due to data issues DMC (domestic material consumption) is mostly used. But RMC (raw material consumption), which takes into account indirect flows, is available on the EU level.
	 (GDP)/(domestic material consumption) can be used for country comparison. Eastern European countries need some additional material to build up their infrastructure. Northern countries have a relatively high material consumption due to mines and forests for primary material extraction.
	 The water exploitation index expresses the water used as a share of available water resources: A country needs to stay below 30 % in order to be sustainable.
	 The percentage of environmental tax decreased from 2000 to 2012. A shift from labour taxation to the taxation of environmental pollution is necessary.
	 There was a big disparity between the Member States in eco-innovation in 2013.
	 Green jobs were going up by 20% even during the financial crisis years. The green sector was a resilient sector.
	Ybele Hoogeveen, from the European Environment Agency (EEA), points out that it is the task of EEA to make the best use of the available indicators for resource policy proposals, monitoring and evaluation. The EEA’s focus is on resource efficiency and eco-system resilience. However, experience shows that it is difficult to connect resource efficiency with eco-system resilience with the available indicators. The data sets are limited and things are highly complex. Therefore the EEA cannot prove if eco-system resilience is achieved.
	He states that the EEA has just launched the State of the Environment Report 2015, which provides analyses of how the environment is developing, with a focus on resource efficiency and eco-system resilience (www.eea.europa.eu/soer). The findings show that the current performance of the EU is very similar to the performance in 2010. While the EU has succeeded in reducing the release of some pollutants, it seems that the EU does not succeed in achieving ecosystem resilience in the long term.
	Mr Hoogeveen explains the approach of the EEA for dealing with the complexity of the resource efficiency and eco-system service issues. The EEA starts by looking at resource efficiency, analysing the waste management systems, waste flows and the recycling flows. Then the EEA extends its investigations to waste prevention and resource efficiency (including materials, energy, land and biodiversity), harnessing ecosystem resilience and the consequences on human health and well-being. The EEA assesses natural resource 
	consumption and environmental impacts mainly connected to food, water, energy and housing on the EU and on the international scale. 
	In order to create a circular economy imports, extraction, incineration and landfilling would have to be cut. In addition, the optimisation of the material cycle needs to be complemented by an optimisation of the energy cycle, including renewable energy versus non-renewable energy and renewable material versus non-renewable materials. Examples of complex cases in terms of pressures on the environment induced by closing material or energy cycles are biofuels or the use of wood as construction material and the effect on land use. The picture is further complicated when socio-economic aspects such as job creation are added. How to create additional green jobs, when the exploitation of natural resources has already reached the environment’s carrying capacity?
	In some countries up to 100 % of the biomass is already used for human purposes. This shows that the potential for additional use of biomass (as renewable material, food or energy carrier, for creating new jobs) is very limited. All solutions which need to be found must address the issue of land use.
	Issues which specifically need to be addressed are:
	 critical materials viewed from an environmental angle
	 environmental impacts of using nitrogen and phosphorous as a basis for our food supply.
	In resource policy development knowledge gaps mainly exist with respect to:
	 integrating an environmental angle in addition to the existing economic angle on the strategic resource efficiency focus 
	 the use of biomass and its global environmental impact
	 the impacts on human well being
	 system approaches for meeting the service demand of food, water, energy and housing.
	A big problem is also the fact that agriculture puts the biggest pressure on the environment and at the same time 40% of the EU budget is spent to support that sector. Resource efficiency policy also needs to address the task to minimise the environmental impacts of our food supply.
	Questions:
	A representative of Plastics Europe states that resource efficiency and circular economy are not synonymous. She comments on the scoreboard indicators and suggests also including an energy use indicator. 
	A representative of Empac (European Metal Packaging Association) argues that also permanent materials in addition to renewable and non-renewable materials should be covered by the resource efficiency indicators. Permanent material which can be recycled forever should be considered for recycling.
	Mr Wijkman (Club of Rome) agrees that there is still a lot of information missing and the procedure of measuring still has to be developed. However, he asks the experts about their opinions, which might be the arguments that would really make politicians to take action – 
	apart from the jobs creation argument. Politicians are not convinced by indicator discussions. 
	Mr Hoogeveen from the EEA is asked whether the issue of toxicity is a topic at the EEA. Toxicity needs to be addressed for closing loops eventually. Toxicity should be a topic in future policy discussions, for example by creating positive lists of substances that are allowed in products. 
	Ms Linster is asked whether there are activities performed at the OECD aiming in creating more local economies and whether the reallocation of jobs is being addressed. Furthermore, she is asked about current internal discussions within the OECD. 
	Ms Pietikäinen, MEP, asks for recommendations for the next concrete steps to be set by the European Parliament in the context of developing and implementing the resource efficiency indicators. Furthermore she asks for proposals how to deal with biodiversity. 
	Answers:
	Mr Lutter explains why energy use is not included as a separate 5th pillar in the scoreboard indicators. Energy is a cross-cutting issue and related to all of the four existing indicators. He further states that there are already possibilities to link biodiversity with land use. Several attempts to measure not only the increase of land used but also the loss of biodiversity have been made.
	Ms Linster clarifies that besides renewable and non-renewable resources permanent materials, i.e. materials which can be recycled forever, are taken into account by the OECD, for example by means of indicators dealing with the share of secondary materials in production.
	Ms Linster thinks that the economy argument is the most important argument for implementing resource efficiency and refers to the link between resource efficiency and supply security. Furthermore illustrating the economic costs of social and health aspects would be useful so that economists take ownership. 
	With regard to the question about internal discussions at the OECD she states that the discussion about green growth has been much more interesting for the economists than the discussion about sustainable development. She mentions a current project based on input/output tables running at the OECD analysing the value added embedded in trade. This includes the materials, the jobs and the carbon emissions embedded in trade. Finally from that activity findings about issues such as competitiveness and outsourcing should become available. 
	There is a whole set of initiatives within the OECD which go beyond traditional economic thinking. These have been developed over the past 8 years. 6 public relations headline indicators have been specified. Examples are carbon and materials embedded in trade. 
	Regarding the next steps to be set by the European Parliament Ms Linster states that regulation and mandatory reporting requirement could be important. However, the most important issue is that within the European system the priorities are clearly set and the resources for monitoring are well focused on the most needed indicators and data sets. 
	Mr Bosmans clarifies, similar to Mr Lutter, that energy efficiency is included in the extended resource efficiency scoreboard. 
	With regard to the question related to the long term vision of the circular economy he responds that for all types of environmental policies there are two main problems. First, whereas in the short term there are usually a few who have to bear the costs, the benefits are distributed over society in the long run. However, resource efficiency and the green 
	circular economy concepts are a few steps ahead, because they show benefits for the economy also in the short term. Second, there is the problem of restructuration, which always produces losers, who have to be “paid off”. Issues that need to be addressed are to ensure that people of the old industries do not end up being unemployed but switch to new jobs. 
	Toxicity is an important aspect of the circular economy concept. A distinction has to be made between cases where toxicity can be eliminated by proper treatment and cases where it cannot be eliminated.
	With regard to topics which should be covered by further research, work on natural capital accounting will go on. Also, a concept is developed by the Joint Research Centre (JRC) to produce one indicator which covers all environmental impacts. This indicator will be based on LCA methodologies. He recommends, however, that one should always keep in mind that all those indicators are not perfect but proxies.  
	He announces a report by the international resource panel which is expected to be published later this year. The report will deal with trade and the interactions between resource efficiency and the environment. 
	Mr Hoogeveen mentions that it is not always the costs that make the difference. Killing arguments need to come from the environment. E.g. when the dikes broke in 1953 in the Netherlands nobody asked for cost efficiency.
	He further agrees that toxicity is a very important aspect. Strategic thinking needs identification of critical flows and prioritization. Trade-offs between recycling and cycling toxics are a very important issue. The EEA is currently looking into these issues. E.g. there are activities addressing the environmental pathways of endocrine disruptors. However, the human resources at the EEA that are available for this topic are limited.
	Ms Pietikäinen, MEP, concludes that this has been a very effective workshop. She thanks the speakers, the organizers of the workshop, the interpreters and the audience.
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	Abstract
	The purpose of this briefing paper is to summarise where the European Union currently stand with respect to the development of a resource efficiency indicator set. 
	The paper provides core information on the discussions: 
	 which type of natural resources should be covered by the resource efficiency indicator set
	 which indicators should be included in the resource efficiency indicator set
	 if indirect natural resource consumption related to imports can be taken into account
	 if GDP should be and can be replaced by a different numerator
	 what is the minimum time achievable to prepare the resource efficiency indicator and its complements.
	Introduction
	The 7th EU Environmental Action Programme defines the objective that the European Union should turn into a resource-efficient, green and competitive low-carbon economy. 
	Only what can be measured, can be improved. This is especially true for resource efficiency. This is why in the recent decade much emphasis has been put on the development of an effective resource efficiency indicator set which realistically shows the development of resource productivity over the years, which helps to identify challenges and barriers and which helps to develop measures for achieving increased resource efficiency in a timely manner.
	Based on intensive development efforts not only within the EU but also in cooperation with other OECD countries in July 2014 the European Commission proposed as part of its Communication (2014) 398 on the circular economy initiative to use GDP/RMC as resource efficiency indicator complemented by a set of indicators defined as Resource Efficiency Scoreboard. As reaction to this recommendation some EU Member States raised concerns on the comparability of different methods to prepare RMC data, while other Member States stressed the importance to complement the material based resource efficiency indicator by additional indicators which describe the consumption of other natural resources such as water or land.
	Since July 2014 different working groups and projects have addressed these concerns and have proceeded with developing resource efficiency indicators which can be prepared by all EU Member States in a timely manner. The current paper shall describe the current status 
	of these developments as basis for discussions on the resource efficiency indicator workshop on 14.04.2015 with the European Parliament in Brussels. It also shall help to feed information back from the level of academic experts to the level of policy makers.
	From natural resources to a resource efficiency indicator set
	There are several types of natural resources which the EU economy needs for its functioning. Besides raw materials (such as minerals, fossils, biomass and biological resources) this includes environmental media (such as air, water and soil), flow resources (such as wind, geothermal, tidal and solar energy) and space (land area). As natural resources are limited by their availability or carrying capacity any exploitation of these resources must be considerate and efficient. The efficiency of the use of natural resources is monitored by resource efficiency indicators. 
	In technical terms efficiency is defined as the ratio of output to input. With resource efficiency indicators as output mostly the annual GDP of a country is defined, as input the annual consumption of a certain natural resource. For example the material efficiency of country can be measured as GDP/DMC (that is gross domestic product / direct material consumption). It can be shown by this indicator how many Euros of value added are generated by kilogram of material consumed by a certain national economy.
	However, resource efficiency indicators also can be expressed in terms of the level of natural resource used per capita (e.g. DMC/capita) or just in terms of the absolute level (DMC). In general the type of resource efficiency policy target also determines the type of indicator to be used. If for example the policy target is to absolutely reduce the amount of materials used annually the most appropriate indicator would be DMC.
	Efforts to increase resource efficiency centred on raw material efficiency as the efficient use of the other natural resources in some way or the other are covered by other environmental policies. Therefore the material efficiency indicator (GDP/DMC) usually is selected as the main resource efficiency indicator.
	However, the sustainable use of natural resources is about much more than the efficient use of raw materials. It also is about the absolute reduction of raw material consumption and the reduction of consumption of other natural resources and about reducing environmental impacts. All these aspects cannot be covered by a single indicator. Therefore an indicator set, such as the resource efficiency scoreboard proposed by the European Commission in COM(2014) 398 is required (see Table 1).
	Table 1: Resource Efficiency Scoreboard (http://ec.europa.eu/eurostat/)
	1. LEAD INDICATOR
	EUR per kg
	Resource productivity (GDP/DMC)
	2. DASHBOARD INDICATORS 
	Tonnes/capita
	Domestic material consumption per capita
	2.1 Materials
	Millions PPS per km²
	Productivity of artificial land
	2.2 Land 
	km²
	Built-up areas
	%
	Water exploitation index
	2.3 Water 
	EUR per m3
	Water productivity
	Tonnes of CO2 equivalent
	Greenhouse gas emissions per capita
	2.4 Carbon
	EUR per kg of oil equivalent
	Energy productivity
	%
	Energy dependence
	Share of renewable energy in gross final energy consumption
	%
	3. THEMATIC INDICATORS 
	3.1 Transforming the economy 
	Kilograms per capita
	Generation of waste excluding major mineral wastes
	Landfill rate of waste excluding major mineral wastes
	3.1.1 Turning waste into a resource
	%
	%
	Recycling rate of municipal waste
	%
	Recycling rate of e-waste
	3.1.2 Supporting research and innovation
	Index (EU=100)
	Eco-innovation index
	Total environmental tax revenues as a share of total revenues from taxes and social contributions
	%
	3.1.3 Getting the prices right
	 
	%
	Energy taxes by paying sectors - Households
	3.2 Nature and ecosystems 
	Index (1990=100)
	Index of common farmland bird species
	%
	Area under organic farming
	3.2.1 Biodiversity
	Number of meshes per 1000 km²
	Landscape fragmentation
	Micrograms per cubic metre
	Urban population exposure to air pollution by particulate matter - PM2.5
	3.2.2 Safeguarding clean air
	Soil erosion by water – area eroded by more than 10 tonnes per hectare per year
	%
	3.2.3 Land and soils
	3.2.4 Marine resources
	 
	Indicators coming soon
	3.3 Key areas
	Daily calorie supply per capita by source - total
	3.3.1 Addressing food
	Kilocalories
	Final energy consumption in households by fuel - total petroleum products
	3.3.2 Improving buildings
	%
	Average carbon dioxide emissions per km from new passenger cars
	3.3.3 Ensuring efficient mobility 
	Gram of CO2/km
	Unit
	Indicator
	Category
	Index (2000=100)
	Pollutant emissions from transport - NOx
	However, to prepare all these indicators in a high quality and in a timely manner is very costly. Therefore the set of resource efficiency indicators should be limited to the minimum number of indicators which are essential to develop and monitor natural resource policy. 
	Considering indirect flows - from GDP/DMC TO GDP/RMC
	Originally GDP/DMC had been proposed as main resource efficiency or maybe more exactly as resource productivity indicator. This indicator show, how much of value added can be generated by a country per tonne of material consumed.
	DMC (domestic material consumption) is defined as domestic extraction (DE) of materials plus material imports minus material exports:
	DMC = DE + Imports - Exports
	DMC shows how many tonnes of material a country consumes in a year to run its economy.
	However, the use of the resource efficiency indicator GDP/DMC may lead to wrong conclusions in countries which shift their material base from domestic source to imports. When a car for example is built within the country all the materials extracted from nature which are needed to produce the car are taken into account. When the car is imported only the material in the finished product is taken into account, while the material rucksack which is needed to produce the car stays out of the equation. Thus countries which shift their material base from domestic sources to imports reduce their DMC (and thus increase their GDP/DMC) ratio, while in effect they may increase their global material consumption.
	This effect is particularly strong with metal containing products.
	In order to address this problem the RMC (raw material consumption) was developed which takes into account the material rucksack of the imports: 
	RMC = DE + Imports + Material Rucksack of Imports – Exports.
	For every product and every country of origin the material rucksack is different. In order to calculate the RMC average material rucksacks for certain product categories must be determined. This can be based on an input-output (top-down) approach, a coefficient (bottom-up) approach or a hybrid approach, which combines the other two approaches. The application of the different approaches leads to differing results (Giljum et al. 2013, Lutter & Giljum 2014). Therefore some standardisation on the methodology to calculate the RMC is necessary. Further draw backs of the RMC are that it cannot be compiled timely and that accuracy is low.
	That is why some experts are of the opinion that it is too early to already switch from GDP/DMC to GDP/RMC. The question is, what needs to be done that all EU Member States can calculate their RMC with results which may serve for comparing the Member States.
	A resource efficiency indicator set considering indirect flows
	Indirect flows do not only exist with respect to material consumption. Imported products also cause water consumption, land use and carbon emissions in their respective countries of origin. The water, land use and carbon footprint of the imported products and materials should be added to the domestic water consumption, land use and carbon emissions of the consuming country. Table 2 shows options of complementing direct resource use indicators by so called “footprint type indicators” and their respective statuses of development.
	By referring GDP to the footprint type indicators, resource efficiency indicators can be defined, which include the indirect resource use required by a national economy.
	Table 2: Resource efficiency dashboard indicators with options to include indirect flows by applying footprint type indicators (based on Giljum et al. 2013).
	Footprint type indicator (including indirect flows)
	Natural Resource Type
	Direct Indicator
	Perspective
	Status
	Raw Material Consumption (RMC)
	to be updated and improved
	Domestic Material Consumption (DMC)
	available
	Material
	still under methodological development
	Total Material Consumption (TMC)
	Indirect land use / embodied land for agricultural and forestry products (km²)
	available with restrictions in time series
	Artificial land or built-up area (km²)
	to be developed
	Land
	to be updated and improved
	available with restrictions on completeness of data and regional/temporal resolution
	Water footprint
	Water exploitation index (WEI, %)
	Water
	to be developed
	Embodied water
	estimates available
	GHG emissions (t) 
	Carbon footprint
	available
	Carbon
	GDP or else?
	In addition the question arises if GDP is the appropriate numerator for the main resource efficiency indicator.
	As shown above in order to calculate the DMC exported materials are subtracted. GDP, however, includes the value of the exported materials. For achieving a better consistency some experts have proposed following resource efficiency indicator:
	Resource efficiency = (GDP – value of exports)/RMC
	Other expert question if GDP should be used at all. GDP is an indicator for the produced value of an economy. However, there are social and economic values which cannot be monetarized and therefore are not considered in the GDP. Therefore several proposals have been made to replace GDP as numerator of the resource efficiency indicator which better reflect the level of quality of life, welfare or well-being in a country. One such indicator could be for example life expectancy. However, every alternative to GDP proposed so far also has its drawbacks. 
	Timing
	Table 3 shows the milestones and timing for preparing the DMC. From the end of the reference year to the final value of the DMC 27 months are needed. 
	RMC has a time lag of up to 5 years (Hudson et al. 2014).
	Table 3: Timing of DMC preparation
	Example
	Milestone
	Time in months
	31.12.2012
	End of reference year for DMC
	T
	September 2013
	Provisional estimate of DMC by Eurostat
	T + 9 months
	June 2014
	Estimate of DMC by Eurostat
	T + 18 months
	March 2015
	DMC reported by national statistical institute (NSI)
	T + 27 months
	For long term policy planning this schedule seems to be fast enough. As basis for fast reaction, that is annual adaptations to short term changes as foreseen in the European Semester, a time lag of more than 2 years, however, is suboptimal.
	The questions for discussion which arise here are:
	Can something be done for further reducing the time lag between reference year and reporting date for the different resource use indicators?
	Considering the given time lag, which resource policy processes can be supported by the resource use indicators and which policy processes cannot be supported?
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