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Biodiversity Loss

Danger to freshwater reserves
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Desertification

Climate Change
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Climate Change

Peak Oil

Oil production in a ‚deep historical perspective‘ 
(millions of barrels per year)

Source: Douthwaite, 2006
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my impossible century

1959 2009 2059

People 2,8 Billions 6,2 Billions 9-11 Billions

Grain x1 x3 x9?

Fossil energy x1 x3,5 x12?

Production of goods x1 x4 x16?

Meat x1 x5 x25?

Soja x1 x8 x50?

International trade x1 x10 x100?

Fish stock 100% 10% extinct?

Global footprint
(measured in planets)

0,5 1,3 3,5

Environmental Issues
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Global environmental problems

…caused by extensive resource use related to
production and use of products.

Mitigate environmental problems by 
reducing resource use in absolute terms .

ecosphere
material

water

air

land

InputsInputs

economic
system

OutputsOutputs

waste 
water

emissions

waste

Extensive resource use
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Source: www.materialflows.net

Biomass

Fossils

Metals

Minerals

Global resource extraction (1990 – 2005)

to reduce the overall
resource use
caused by products

Carbon is not enough!

Overall objective
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Europe 2020 - Priorities

Smart growth
• knowledge and 

innovation economy
Sustainable growth

• resource efficient, 
green, competitive

Inclusive growth
• high employment 

economy delivering 
social and 
territorial cohesion

Smarter Use of Scarce Resources

Flagship Initiative: Resource efficient Europe
launched on 26 January 2011

Long-term, strategic framework that 
establishes resource efficiency as the 
guiding principle for EU policies on 

• energy
• transport
• climate change
• industry
• commodities
• agriculture
• fisheries
• biodiversity, and 
• regional development
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The concept of ecological
rucksacks/footprints

traces back resource consumption, emissions, 
environmental impacts over the whole
chain of production or value chain . 

Ecological Rucksacks
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Source: Calculations based on Fischer-Kowalski, M., Haberl, H., Hüttler, W., Payer, H., Schandl, H., Winiwarter, V., 
Zangerl-Weisz, H. (Eds.).1997. Gesellschaftlicher Stoffwechsel und Kolonisierung von Natur. G+B Verlag�

Resource consumption per day
in different societies

Ecological rucksacks: 
a sense of justice
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Visualization example
RESULTS FOR LIGHT BULBS

8 YEARS/8.000 OPERATING 
HOURS

LOW-ENERGY LIGHT 
BULB

LIGHT 
BULB

Why is measuring important?

Clear communication in an understandable 
way is key to reach target audiences. 

Targets can only be defined based on clear 
measurement systems and robust indicators. 

Policy makers demand solid information to 
design appropriate policy responses. 

(Self-) evaluation and (cyclical) re-design 
of policies

-> scoping, visioning and learing !  
(www.matisse-project.net) 
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“You can’t manage what you can’t measure”

• Robust data and indicators are requirements 
for target setting and monitoring of 
sustainability strategies.

• Quantitative targets for 
reducing resource use on  
political, company and 
product levels.

• Better information
for ALL decision makers is required.

Source: Water Footprint Network, 2009

Example: water footprint of
1 espresso :                        140 litres
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Example: carbon footprint labels

FoE / SERI work on “Measuring 
Europe’s resource use”

Intensive cooperation started in 2008, SERI 
as scientific partner of FoE campaign

Several publications on “How to measure 
Europe’s resource use” (most recently: 
Giljum et al. (2011) in Resources, 
Conservation and Recycling)

3 events in the European Parliament 
(2009/2010); several talks with DG ENV 
staff

Core result: suggestion for indicator set
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Resource use 
category Product level National level

Materials
biotic

Material Rucksack 
of products

biotic Material flow-based 
indicators of countries
(including materials embodied in 
imports and exports)

biotic

abiotic abiotic abiotic

Water Water Rucksack / Water 
Footprint of products

Water Rucksack / Water Footprint 
of countries
(including water embodied in imports and exports)

Land area Actual land use of products Actual land use of countries
(including land embodied in imports and exports)

GHG emissions Carbon Footprint of products
National GHG emissions
(including GHG emissions embodied in imports and 
exports)

A set of environmental indicators
(SERI and Friends of the Earth Europe)

also for projects! also for regions!

Dynamic Scale (A-G)
product category 
benchmarking

Overall performance

B

Carbon
Footprint
Carbon

Footprint C
Water

Footprint
Water

Footprint B
Actual

Land Use
Actual

Land Use B

Biotic
Material 

Input

Biotic
Material 

Input
A

Abiotic
Material 

Input

Abiotic
Material 

Input C

Additional 
Information

e.g. Fair 
Trade

Communication
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GDA - Guideline Daily Amount

Carbon 
Footprint

935g

17%

Water 
Footprint

?

22%

Actual Land 
Use

7,8 m²

16%

Biotic  
Material 

Input

?

20%

Abiotic
Material 

Input

2250g

15%

Additional Information: e.g. Fair Trade

Sustainble levels of 
resource use:
CO2: 5,5kg/cap/d
Land Use: 49 m²/cap/d
Abiotic Material: 
15kg/cap/d

2,7kg2,7kg

Labelling – an example

today: global un-justice
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in cooperation with:

Report on global resource use (2009)

Also available in deutsch and
espaniol (download from: www,seri.at)

Extraction of resources per day per capita
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Resource consumption per day per capita
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Resource consumption per capita

Raw Material Consumption (RMC) / capita

Source: SERI and Friends of the Earth, 2009
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Consumption of resources per capita in EU, OECD (no n-EU), and 
other countries, 1995 and 2005
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Resource consumption in OECD and non OECD
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Net trade flows of natural resources, 1995 and 2005

Trade of resources
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More than 1/3rd of globally used materials
are extracted in the emerging economies

Global 
extraction, 

billion tonnes

Extraction in 16 
emerging 

economies, 
billion tonnes

Share of 16 
emerging 

economies in 
global 

extraction

1985 40.9 10.1 24.7%

1995 46.7 15.9 34.0%

2005 57.5 21.6 37.6%

114% 
growth

40% 
growth

Global and emerging economies’ used resource extraction , 1985-2005

Higher resource consumption implies
increased CO2 emissions
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CO2 emissions and Domestic Material Consumption (DMC) 
in 16 emerging economies (in tonnes p.c.) 
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• Data base of global resource extraction
- time series1980-2005
- 12 material categories
- 188 countries
- combined with GDP 
and population data

www.materialflows.net

Key challenge for sustainable development

• No country in the world has so far achieved 
a combination of high resource productivity, 
high levels of social & human development, 
and low per capita consumption!

• High material productivity levels have so far 
only been achieved at a certain level of 
industrialisation and affluence

• Western European countries and Japan are
the most resource efficient countries in the 
world (excluding indirect flows) 
BUT: high p.c. material consumption 
� not environmentally sustainable.
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tomorrow: 
sustainability or un-sustainability?

Scenario until 2050:
• Proportion of high income doubles from 18% to 36%

• 45%: 1/2 wealth

• Remaining 19%: 1/10 wealth

Achievable with 3% GDP growth p.a. 
i.e. growth of Factor 4 of world GDP

(with practically no growth in rich world regions!)

*Meinhard Miegel (2008): Zukunft und Risiko.
Die Folgen des Fortschritts. NZZ Podium, 31/01/2008

44

A scenario on growth
and resource use *
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World GDP x 4 (equal to 3% p.a.)
= Resource use x 4

BUT:
to halve the world‘s resource use

we need 
an increase of resource productivity by a Factor 8

= 6% productivity growth p.a.

(with practically no growth in rich world regions!)

45

A scenario on growth
and resource use*

In the above scenario
GDP growth in the rich part of the world

by 3% p.a.

while
halving the world‘s resource use

requires
an increase of resource productivity by a Factor 30  !

= 9% productivity growth p.a.

46

A scenario on growth
and resource use *
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Source: Statistik Austria; 2008–2009 WIFO Konjunkturprognose (September 2008)

Growth rates are declining

„ The current crisis can
be understood as the

unsuccessful attempt to
fight against declining

growth rates“

(Andreas Breitenfellner, Oesterreichische Nationalbank, April 2009)
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The broader perspective: Beyond GDP

Measurement initiative to develop more 
inclusive indicators that provide a more 
reliable knowledge base for better 
public debate and policy making

Conference 2007 and communication 
“GDP and beyond: Measuring progress 
in a changing world” from the EC 2009

Beyond GDP – 5 Key Actions

• Complementing GDP with environmental 
and social indicators

• Near real-time information for decisions
• More accurate reporting on distribution 

and inequalities
• Developing a European SD Scoreboard
• Extending National Accounts to 

environmental and social issues
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Links between both initiatives

No official link between Beyond GDP
and Europe 2020 but: 

If we want to measure
smart, sustainable and inclusive growth
we need more and better indicators!

The heart of “Beyond GDP”

A set of THREE indicators referring to 
the economic, ecological and social aspects 
of sustainability. 

SERI’s suggestion to fill this approach 
with pragmatic content is to use
GDP (= income) per capita 
TMC per capita and
QoL (quality of life).

=> FRONTPAGE INDICATORS 
instead of HEADLINE INDICATORS



27

„Frontpage indicators“: the big 3 !

Economic (GDP) growth

Quality of life     

Total resource consumption 

Used by EU, OECD, UNIDO , 
member states but also NGOs, businesses …

Levels

TMC, income and QoL 

for a person 
for companies
created by a product
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How to measure of Quality of Life?

GDP and well-being (1)  

GDP and Life Satisfaction 1973 - 2002

0%

20%

40%

60%

80%

100%

120%

140%

160%

180%

200%

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001

Life Satisfaction

GDP

Source: Layard
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Drawbacks

• QoL
• data situation
• number of available indicators limited
• …

• TMC
• data situation
• no thresholds/tipping points considered
• all resources with same weights
• …

• GDP
• no information about available incomes, 

i.e. people’s individual situation
• …

One example for measuring Well-being

The National Accounts of Wellbeing
from the new economics foundation
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National Accounts of Well-being

• Launched Jan 2009
• Based on data from 2006
• Covers 22 European nations
• Intended as starting point for debate, 

not final answer
• Based on data from over 50 questions

For example: Austria scores 5,61 overall



31

For example (1):

• Austria has a GDP/cap of 31.080 €
a TMC/cap of 45 tonnes
and a QoL of  5,61 

per annum

• Austria has a GDP/cap of  85 €
a TMC/cap of 120 kg
and a QoL of 5,61

per day

Relations between indicators

• Material productivity/intensity of GDP
• Well-being (QoL) intensity of GDP
• Material productivity/intensity of QoL

• Resource productivity : 1,4 € / kg
• Resource intensity:  710  g / €
• Well-being intensity : 0,1 
• Material intensity of well-being:  10,9
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For example (2)

1 mobile phone
- 100 € of income (value added over the product chain)

- 27 kg of material use and
- x “points” of QoL (from questionaires)

• Resource productivity : 3,7 € / kg
• Resource intensity:  270 g / €

For example (2)

1 kg of pork meat creates
- 5 € of income (value added over the product chain)

- 30 kg of material use and
- x “points” of QoL (from questionaires)

• Resource productivity : 17 c / kg
• Resource intensity:  6 kg / €

1 kg of vegetables creates
- 2 € of income (value added over the product chain)

- 2 kg of material use and
- x “points” of QoL (from questionaires)

• Resource productivity : 1 € / kg
• Resource intensity:  1 kg / €
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Targets

TMC: 6 tonnes / year = 15 kg / day
GDP:  85 oder 170  oder 340 ?
QoL:  5,61 oder  5,9 (DK) oder 10?

tomorrow : well-being for all
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Our economy is the instution we created
to produce what we want to have

a good life!                      

The „good economy“ should serve „the good life“! 
E.Phelps (Nobel Laureate in Economics, 2006)

A good life
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• (mental) health
• deceleration
• slow food
• Simple living
• decent work
• mixed work – more leisure
• eco-efficiency

Synergies between QoL and SD

Erwerbsarbeit 
 

�

  

 
 
 
 
�
�
�
�

�
 

Gemeinschaftsarbeit 
�

 

�
 

Eigenarbeit 
�

Versorgungsarbeit 
�

�

Burnout and Climate Change

...have the same roots:

we work too much and too intensively!
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The future of consumption
and quality of life

Vision
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Quality of life

• Start 2008 as an initiative Austrian ministry of the
environment - meanwhile 18 partners

• Designed as Stakeholder-Dialogue:
„Which kind of growth do we want?“

• 10 Workshops (Vienna, Brussels),
international Conference
(550 participants / 15 countries)
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thank you/merci/dank u/danke!

www.seri.at/FH


