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Dr.Friedrich HinterbergerDr.Friedrich Hinterberger

Geboren 1959 in Schwanenstadt/Oberösterreich

Studium 1978-85: VWL und Statistik, Universität Linz

Promotion 1990: Universität Gießen

Wuppertal Institut 1993-2000: Projektleiter, dann gf. Direktor
Themen: Stoffströme und Strukturwandel; Ecological Economics
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Seit 1999: Gründungspräsident des 
Sustainable Europe  Research Institute

vielfältige sonstige Funktionen



Europäisches Forschungsnetzwerk; 

ProfilProfil

Sustainable Europe Research InstituteSustainable Europe Research Institute

Europäisches Forschungsnetzwerk; 
Haupt-Sitz in 1090 Wien mit derzeit 15 Mitarb.
800.000 Euro Jahresumsatz
weitere Büros in Deutschland, demnächst F, GR, ...

Themen: Ecological Economics, Konsum, Produktion, Globalisierung, 
Europa, Nachhaltige Gesellschaften, Politik, Wissenschaft für 
Nachhaltigkeit
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Forschung: Europäische und nationale Projekte

Kommunikation: Öffentlichkeit, neue Medien

Beratung: Politik, NGOs, Unternehmen
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positive question: what �� ?

Measuring ���������������� ?

normative question: what ����	
 be?

policy analysis: what ���
��

��� ?
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what is given? What can be changed?



Measuring what?

Achievement of pre-defined goals!
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„you can‘t manage …

Indicators

what you can‘t measure “
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„Frontpage indicators“

Competition for attention 

Economic (GDP) growth

(Un) employment

(… environment…) ??? 

���������	�
�������
��	������ ��

(… environment…) ??? 



From Inputs to Outputs

Products 
and 

services
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Material flows and ecological rucksacks

Measuring the environment

Material flows and ecological rucksacks

Ecological footprints

CO2 rucksacks

Water rucksacks 
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Water rucksacks 



„Frontpage indicators“

Competition for attention

Economic (GDP) growth

(Un) employment

Total material consumption, 
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Total material consumption, 
ecological footprint etc.
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General, Overarching Processes
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A project idea is maturing somewhere...

(Environ.)�

6th EAP /  
Thematic 
Strategies

Lisbon 

...but signs are 
as diverse as in 
parable of blind 
men feeling an 
elephant

I(S)A 
quality 

(Environ.)�
Policy 

Integration

Lisbon 
Strategy 

–
Structural 
Indicators
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Source: www.wordinfo.info

quality 
assurance 

EU-SDS 
and its 

Periodic 
review 



Main obejctive: to "make Europe, by 2010, the most competitive and the 
most dynamic knowledge-based economy in the world“

Lisbon Strategy (2000)

most dynamic knowledge-based economy in the world“

Re-launch of the Strategy (2005): 

· Support of eco-innovation and environmental 
technology as central strategy to promote 
economic growth and create new jobs
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economic growth and create new jobs
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Structural Indicators

• Monitoring of the targets

• Annual Progress Reports

• A set of 14 Headline Indicators (out of 125)• A set of 14 Headline Indicators (out of 125)

Eleven Economic and Social Indicators

General Economic 
Background

1. GDP per capita in PPS
2. Labour productivity

Employment

Economic Reform
7. Comparative price levels
8. Business investment

Social Cohesion
9. At risk-of-poverty rate after social 
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Employment
3. Employment rate
4. Employment rate of older workers

Innovation and Research
5. Youth educational attainment (20-24)
6. Gross domestic expenditure on R&D

9. At risk-of-poverty rate after social 
transfers

10. Long-term unemployment rate
11. Dispersion of regional employment 

rates



Three Environmental Indicators

Environment
12. Greenhouse gas emissions
13. Energy intensity of the economy13. Energy intensity of the economy
14. Volume of freight transport relative to GDP

Only the first can be understood as a real indicator of environmental pressure.

New Structural Indicator (on a low level)

Resource Productivity  (GDP / DMC)
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Source: EUROSTAT, June 2007



Sustainable development „… aims at a continous improvement of 
the quality of life and well-being on Earth for present and future 

EU SDS 2006

the quality of life and well-being on Earth for present and future 
generations.“

Key objectives: 

Environmental protection

Social equity and cohesion
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Economic prosperity

Meeting our international responsibilities



EUROSTAT SDI  Working Group divided indicators into 
two categories:

EU SDI

two categories:

best-available indicators - can be compiled on the basis of 
existing data and methods

best-needed indicators - cannot yet be compiled due to 
unsatisfying or missing concepts, definitions, methods or 
data (real target in indicator development)
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Pyramid of EU SDI

Headline 
indicators

Level 1 Lead objectives
Main policy issues

General policy 
performance indicators

Level 2 SDS priority objectives

45

12
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Detailed level of indicators on 
efficiency of policy measures

Level 3 Detailed monitoring 
explanatory variables

98



EU SDI first level headline indicators (EU 25) ����
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Source: Eurostat 2005 
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Resource Strategy
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Figure 1



Indicators for the Resource Strategy

• DG Environment project (Ecologic, SERI, Best Foot 
Forward)

• Main objective: elaborating a basket of tools/indicators to 
evaluate the environmental impacts related to resource use

• Categories of impacts: derived from priorities of 6th EAP 
and EU SDS

• Draft result of basket:

- Ecological Footprint (impacts on biocapacity/carrying capacity)
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- Ecological Footprint (impacts on biocapacity/carrying capacity)

- EMC (impacts on climate; impacts related to pollutants/toxic 
substances)

- HANPP and Land Use Accounting (impacts on intensity of land use 
and links to biodiversity)
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Consensus Statement

Motivation

· Bringing together the MFA and ecological footprint community 
to sign a joint statement on the importance of solid national 
material flow accounts

· Bringing together institutions demanding the establishment of 
one MFA-based headline indicator in EU indicator sets (in 
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one MFA-based headline indicator in EU indicator sets (in 
particular, EU structural indicators)



Consensus Statement

The statement demands to

1. strengthen national material flow accounting as the data 
basis for the calculation of a number of key environmental 
sustainability indicators.

� MFA is the core information base for research and policy analysis 
related to natural resource use and resource productivity

� A solid and harmonised data system on national material flows is of 
key importance for our work:
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key importance for our work:

� GHG accounting 
� Ecological Footprinting (more than 80% of EF calcula tion with MFA data!)
� Environmental Space 
� MIPS/LCA
� Etc. 



Signing institutions (Auswahl)   

http://www.materialflow-consensus.net/

Best Foot Forward; UK ����������
���	
��

Charles University Environment Center 
Czech Republic

Factor 10 Institute; France

Friends of the Earth Europe; Belgium
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Global Footprint Network; USA

Sustainable Europe Research Institute; Austria 

Wuppertal Institute for Climate, 
Environment, Energy; Germany



• Mathis Wackernagel and William Rees (1992)

• Sum of all impacts on the biocapacity through the human use 

Ecological Footprint

• Sum of all impacts on the biocapacity through the human use 
of natural resources

• Scale: product, city, region, national and global level

• Calculation Unit: Area
Physical limits of the Planet! 
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• Material and Energy Use 
converted into Area

• www.seri.at/footprint



Agriculture

Ecological footprint

Forestry

Pasture
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Growth of > 80% 
from 1960 to 2003

Global Ecological Footprint, 
1960-2003

Global Overshoot

from 1960 to 2003

2003: 25% 
Overshoot (1,25 
Planets)�

long term 
destruction of 
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destruction of 
“natural capital”

Source: WWF et al., 2006



Ecological Footprint and Biocapacity by Region (2001)
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Source: WWF et al., 2006



Footprints across the World 2003
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Source: WWF et al., 2006



Strength of the EF

· Most successful indicator for the communication of the concept of 
ecological sustainability

· Demonstrative illustration of complex relationships· Demonstrative illustration of complex relationships

� Material, energy and land use / emissions (waste)

� Constitute a sustainability limit („Reversed Carrying Capacity“)

· Awareness-raising and environmental communication

� Regional / local sustainability processes

� Personal footprint-calculator
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· Worldwide comparisons

· Global Footprint Network (GFN) as umbrella organization

� Standardization of the method (Committee)

� Consistent calculation (comparability)



Shortcomings of the EF

· Limited connectivity on other environmental accounting systems

· Only indirect consideration of non-renewable resources

· Quantitative accounting

� No direct link to environmental impacts

· No differentiation of sustainable/unsustainable land use

· Accounting of energy / CO2 emissions

� Scenarios too pessimistic

� Use of abiotic renewable energy can reduce the EF 
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� Use of abiotic renewable energy can reduce the EF 
dramatically

· Hypothetical land use

� Land use for CO2 absorption



Use of Ecological Footprint

Good applicability:

· Important Communication Tool

· Land and Water surface Use according to a certain Lifestyle

· Regional/global Overshoot (Capacity vs. Use)

· Country and region comparisons

Problematic:

· Analysis of real land use problems
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· Analysis of real land use problems

· Analysis of problems related to non-renewable resources

· Application in integrated economic-environmental models



CO2 emited by transport of food
(imported vs. domestic production)

CO2 rucksack of food
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Quelle: Der Standard, nach Berechnungen von SERI, 2007
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Questioning the „growth paradigm“

Economic growth is, together with population growth, an Economic growth is, together with population growth, an 
important driver of global environmental change

While the poorer parts of the world clearly need significantly 
more income to improve their standard of living, more income 
in Europe, America and Japan makes less people „happy“
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Stress and loneliness increase, consumption looks more and 
more like an addiction, illness is increasingly a result of 
excess (obesity, heart disease etc) and not of lack.



Europeans value quality of life

EU SDS 2006

Well-being and quality of life as an overarching pr inciple 

various references throughout the document... (eg. on public health)�
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Question:
“How should economic and societal development deal with the proceeding 
human caused changes of natural cycles in the global scale.”

Sustainability and Wellbeing

human caused changes of natural cycles in the global scale.”

The overarching objective is to

”secure and increase the quality of life for all pe ople as a 
precondition for individual happiness.”
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A good life for all and forever
(www.gosd.net/Pignans.pdf).



Security of person

health

WHAT  makes us “happy”? 

Security of health

Security of „slow time“ / leisure economy

Belongingness (neighbourhood / spirituality)

Tim O'Riordan
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Tim O'Riordan
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The role of the economy
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E.Phelps
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Meat requires 10x more resources, emissions, ...

Some elements

Durable products …

Simplify your life!

Slowfood

More leisure, less stress

Regional 
products
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More leisure, less stress

1 Euro „buys“ 3 kg of nature



Beyond GDP

Correcting GDP -> towards a „Green GDP“

Long lists of indicators

Combined indicators 

DIRECT measurement of quality of life/well-

being/happiness

Relate these figures to environmental indicators
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GDP and well-being (1) ����

GDP and Life Satisfaction 1973 - 2002

180%

200%

40%

60%

80%

100%

120%

140%

160%

180%
Life Satisfaction

GDP
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0%

20%

40%

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



GDP and well-being (2) ����
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Measuring Well-being and Sustainable Development

· Embedding indicator development in a broader framework of well-
being and sustainable development

� EU Sustainable Development Strategy� EU Sustainable Development Strategy

· Two main factors:
� Increasing human well-being

� Minimising impacts to environment

· Relationship between well-being and impacts can be broken down 
into four coefficients

� Environmental impact intensity of material flows

� Material productivity
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� Material productivity

� Service intensity

� Well-being intensity of services



Measuring Well-being and Sustainable Development

MIYSW

Well-being intensity of services Material productivity

I
I

MI
MI
Y

Y
S

S
W

W ****=

W   …  Wellbeing

I     …  Environmental impact

Service intensity Environmental impact intensity of MI
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S    …  Service provided by economic production

Y    …  Production / Aggregated Income

MI  …  Material input

I     …  Environmental impact



Measuring Well-being and Sustainable Development

MIYSW
I

I
MI

MI
Y

Y
S

S
W

W ****=

W   …  Wellbeing

I     …  Environmental impact
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S    …  Service provided by economic production

Y    …  Production / Aggregated Income

MI  …  Material input

I     …  Environmental impact



Definitions: Life Satisfaction / Well-being

Subjective satisfaction

good bad

Objective 
life 

conditions

good Well-being
Dissatisfaction
(dissonance)

bad
Satisfaction paradox

(adaptation)
Deprivation

· Subjective satisfaction:

- Subjective perception of life conditions and situation
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- Subjective perception of life conditions and situation

- Personal valuation of satisfaction, happiness, hope and fears

· Objective life conditions:

- Material conditions of living, housing, work, health, education

- Social relationships, standing, participation



Measuring Well-being

1. GDP adjustments and further developments

� Account only activities which really contribute to welfare

� Consider factors like � Consider factors like 

� resources depletion 

� state of the environment

� non-market labor (housework, elderly and child care)

� foreign dependencies

� public infrastructure

� crime
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� crime

· Prominent Examples

� Index of Sustainable Economic Welfare (ISEW)

� Genuine Progress Indicator (GPI)



Measuring Well-being

2. Quality-of-life Indicator Systems

� Many categories of indicators (wealth, health, family, society, etc.)

� Weighting of each category� Weighting of each category

� Combining objective life conditions and subjective well-being

· Examples:

� Quality-of-life Index

� Calvert-Henderson Quality of Life Indicators
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� Canadian Index of Wellbeing

� Indicator System of the German Centre for Survey Research and 
Methodology

� Indicator System of the Swiss Statistics



Measuring Well-being

3. Other attempts to calculate an indicator:

· UN Human Development Index (HDI)

� Formula containing of

� Life expectancy at birth

� Literacy rate

� GDP
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· Happy Planet Index (HPI)
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Scenario results from the MOSUS project
(www.mosus.net)�

reduced environmental pressure

increased economic growth

“win-win-win” is possible!
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increased economic growth

more jobs

Note: Large differences between countries!
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�������� increases by �"
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Domestic �#�������� reduces only by $ %

This might give room for further decrease 
of environmental impacts
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of environmental impacts



Overconsumption? 
(in highly industrialized parts of the world)�

Sustainability problems

(in highly industrialized parts of the world)�

How to avoid 
rebound effects?
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Social security through “negative income tax” (basic
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Replace income tax (partly) by material input tax,
CO2 tax

subsidy -shift, regulations

Social security through “negative income tax” (basic
income)�
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Quelle: www.a-und-oe.de
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“mixed work” mixed qualifications, income mixes

Work as 
self-provider 

Paid work
(full time, part time; self-
employed, unemployed)�
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self-provider 
and self educator     
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Less paid work

= less income
= less (material) consumption
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What do we need for all this?

Policy and business action Policy and business action 

Civil society's and individual responsibility

Communication and education

Cultural creativity
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And the right facts and figures (measuring SD!)



The End

Thank you for your attention!
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Thank you for your attention!

Presentation will be available for download at
www.seri.at/measuringprogress


