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1 Executive Summary

These proceedings document the results of the workshop on “Measuing Sudandhility”
which was held on July 3¢ & 4" 2003. It was the third of a whole series of workshops that
contribute to the research project on “Economics and Sudtainable Development”. This re-
search project ams a surveying economic approaches to sustainable development in a wide
context of related scientific disciplines. It atempts to make out promising lines of economic
research that can bridge the gap between mainstream neoclasscal economics and ecological
economics. The project is conducted by the German Ingitute for Economic Research (DIW)
and funded by the German Federd Ministry of Education and Research (BMBF) which is

consdering to fund a mgjor research programme on ,, Sustainability and Economics'.

This third workshop on measuring sudtainability condsted of severd expert presentations as
well as a concluding discusson to identify pressng research needs. The outcome of the latter
is an agenda for economic research with regard to sustainable development. In particular, the
workshop participants recommended:

Claifying the limits of a scientific gpproach to sustainability

Moddling the interactions between naurd and socio-economic systems, among other

things to derive prices for ecosystems

Collecting physicd data on pollution flows and stocks of pollutants
Consdering dternatives to weight-based aggregation in Materiad How Analysis
Linking Materia How Analysis and other physical accounting approaches

Peforming smulaions, international comparisons and providing scenarios by means of
Materid Flow Andyss

Linking the micro and macro leve of andyssin Materiad How Andyss

Developing a systematic sustainability indicator set on an expanded accounting system
Deveoping modelling tools for an integrated anays's of sustainable development
Studying the feagibility of modelling socio-economic aspects of sustainability

Gathering consistent data about environmental, socia and economic performace of firms
and households
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The preceding discussons on intergenerational justice were divided in four diginct sessons
with thefirg concentratingon  welfare-rdlated approaches to measuring  sudtainability, the
second on indicators derived from saelite accounts, the third on system andyss approaches
and the fourth on measuring of socid and environmenta sugtainability.

Prof. Karl-Goran Maler gave his presentation on “Net Domestic Product, Wedth, and Socid
Wdl-Being® dating from a notion of sudanability that requires non-declining welfare over
time. So far, mogt theoreticad work in this field has been based on an optima economy. Since
most economies are nortoptimal, however, it is necessary to develop a theory of sustainable
development for arbitrary economies and, furthermore, to develop approaches to implement
it. Socid welfare 5 determined by the productive capacity in the economy, i.e. stocks of pro-
ductive assts, technology, inditutions and it has to be measured somehow. Theoreticaly,
even in nonoptima economies wedth is the correct measure of sustainable development.
Changes in wedth a congtant prices measure changes in socid wefare. In the same way, dif-
ferences in wedth per cepita measures differences in socid welfare between countries. This
theoreticadl work for sustainable development can be applied by estimating changes in capita
gocks and by estimating accounting prices. The entire capitd of a country consgsts of physi-
cad, human and naturd capitd whereas “socid capitd” is better seen as a resource dlocation
mechanism. Regarding exhaudtible resources, exploration costs should be included but gener-
dly vaued & an accounting price different from one in order to reflect the contribution to the
sock of knowledge. As to human capita, Net Domestic Product should include the account-
ing vaue of the net change in the sock of human capitd. Findly, ethicd difficulties arise in
determining the “optima population” because of the comparison of potentia individuds and
red individuds.

The subsequent discusson covered topics such as further decomposition posshilities regard-
ing the presented model, comparisons with hypotheticd optimd paths, the goplicability of the
Tinbergen framework, the gppropriate subject of andyss and the relevant geographica scae,
the includability of physcd measures and of uncertainty in terms of system behaviour into
the approach, and, finally, the pardles between the presented approach and outdated devel-

opment theory.

Dr. Frank Jost presented his reflections on welfare-rdlated indicators for sustainable devel-
opment. The wdfare theoretic approach relies on two fundamenta wefare theorems and the
maximisation of an intetempora wdfare function subject to the development of production
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possihilities, the stock of environmenta goods and didributive goas. The advantages of this
goproach are that the intertempora price system signds the intertemporal scarcity of al goods
and resourcesand that  prices have a clear-cut interpretation and adlow one to solve the aggre-
gation problem consgently. Its disadvantages are that the time horizon and the discount rate
are not determined by scientific reasoning and thet it requires perfect information or a prob-
ability digtribution concerning future events. Further problems have to do with the existence,
uniqueness and dability of the solution of intertemporad optimisation approaches, and findly,
with the wdfare economic approach and varidble and endogenous population.
Asarecommendation, future work should darify the limits of a scientific approach to sus-
tainability, proceed in moddling the interactions between naturd and socio-economic systems
in order to derive pricesfor ecosysemsand collect physcd daa on pollution flows and
stocks of pollutants.

The following discusson included topics such as the price derivation for ecosystems indepent
det from human vauing and ther goplicability to complex problems, exigence and dahbility
of intertempora optimisation gpproaches, aggregation problems, the relation of intergenera-
tiona und intragenerationa dlocation, the consderation of ignorance, and the feaghility of
an encompassing concept of sugtainability.

Prof. Carsten Stahmer eaborated on different gpproaches of “greening the accounts’. In the
1970s, researchers were more optimistic with regard to correcting Gross Domestic Product
and extending it to a red measure of wdfare. In this context, one genera underlying question
aways is whose wdfare exactly is to be measured. To answer this question, two ditinct con-
cepts have been developed in the Federa Statistical Office Germany with the firg called “cost
borne’ and the second “cost caused” concept. The firgt asks in what way we are affected by
environmental degradation anywhere whereas the second rather focusses on how our own le-
haviour does affect others. Here, welfare measuring is not the primary objective. Furthermore,
our behaviour cannot smply be evauated daticaly, but has to be seen in a dynamic context.
Therefore, moddling approaches will become more and more important in the future.

The succeeding discusson was about externd cods, the adequacy of normative eements in
andysis provided by a datigticd agency, the departure from a measure of welfare, the interac-
tion between anadyss and policy-makers, the future Sgnificance of “greening the accounts’
and the role of moddling.
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Opening the second sesson  on  indicators derived from  satellite  accounts,
Sefan Giljum spoke about the possbilities and limits of Materid Flow Accounting and analy-
gs (MFA) for measuring sugtainability. MFA helps to analyse the compostion of the physicd
“metabolism” of societies and determining the physcd ,scaé€’ of an economy. It relies on the
basic assumption that all materids extracted or moved by humans exert a pressure on the e
vironment. The drengths of MFA ae that it represents a comprehensive approach, that its
data organisgtion is compatible with the System of Nationd Accounts, thet it provides indica-
tors on dl levels of aggregation and, more specificdly, that it provides macro indicators of D-
td environmenta pressure equivdent to GDP or employment. Its wesknesses include that it
does not provide detalled information on environmenta impacts, that quditative aspects of
materids are not condgdered, that big flows dominate aggregated indicators, and that there is
no separation between production and consumption. Future research should condder dterna
tives to weght-based aggregation, sectoral disaggregetion, linking MFA and other physica
accounting approaches, scenarios and smulations, internationd comparisons, regiond andy-

ses and the linking of micro and macro levels.

The following discusson concentrated on the problem of aggregation in MFA, the role of
MFA-derived indicators regarding the representation of “scde’ and “carrying capacity”, the
compatibility of MFA and monetary accounting systems, the need for aggregated indicators to
communicate problems of sugtainable development, the disaggregation of MFA-indicators,
normative assumptions underlying any aggregation scheme, and directiond safety as a mini-

mum requirement of indicators in generd.

Dr. Karl Schoer gave a presentation about the state of development of the German Environ
mentd Economic Accounts (GEEA) and the nationd drategy for sustaingble development.
Since sustainable development requires a holistic approach, there has to be a co-ordination of
sector policies, smultaneous achievement of conflicting gods, and interlinkages between in
dicators. The nationd accounts and its satellite systems are the ided framework to meet the
data requirements for an integrated andysis. As far as Germany is concerned, a consderable
proportion of the indicators for sustainable development is aready embedded into the ac-
counting data set. Concerningthe  relationship  between  different  approaches, the physica
flow and stocks accounts are the basis for monetary vauation required for welfare related @-
proaches. Although GEEA can dso provide indicators for diagnoss; its main area of gpplica
tion is moddling for diagnoss, forecading, and policy formulation. In the accounting frame-
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work, internationa linkages can be established between imports and exports and the related
environmenta pressures by Input-output table-analyss. Future research should include devel-
oping a sysematic sudanability indicator set based on an expanded accounting system and
developing modelling tools for an integrated analysi's of sustainable development.

The subsequent discusson covered issues such as the kind of moddling that may be sup-
ported by the BMBF, the range of andyses conducted by the Federa Statistica Office Ger-
many and possble cooperations of the Office with research inditutes, interlinkages between
economic, environmenta and socid indicators, and the appropriateness of absolute indicators

versusintendty indicators.

Opening the sesson on sysem analyss approaches, Prof. Richard Tol held his presentation
on Integrated Assessment Modds (IAMs) and sudtainability. Integrated environmenta as
sessment is  policy-rdevant multidisciplinay  research on complex  environmentd  issues
which is supported by IAMs. Typicdly, IAMs combine parts of various disciplines in order to
inform stakeholders through scenario andyses, multicriteria andyds, cod-benefit andyss,
and cost-effectiveness andyss. Being used for long-term srategic policy advice, IAMs are
auiteble for identifying unsustainable paths of development, and assessing potentia counter-
measures. The current domain of development for integrated assessment ist climate change. In
this context, strong sugtainability requirements are dways violated because regardiess of hu-
man behaviour, the atmosphere will warm for a few more centuries, and consequently the sea
will rise for a few more millennia. Therefore, regarding dimate change, wesk sudtanability
congderations are more interesting. As to the externd costs of climate change, studies show
that they range between $8 and $495 per ton of carbon for wesk and strong sustainability re-
gpectively. In concluson, IAMs give a view of the long-term developments of the coupled ©-
cid-naturd sysem, but  a lot of natural and socia effects have not been taken into account yet
such as feedbacks of environmenta change on development.

The following discussion centred on the adequacy of monetary vauation, feedback effects ke
tween environment and the economy, the role of equity weighting and discounting regarding
different governmentd policies, the problem of high damages with smadl probabilities, the in-
tegratability of Multicriteria Decison Aid, the time span that should be considered for predic-

tion in economic modds.
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Dr. Felix Rauschmeyer hold his presentation on messuring sustainability by means of Multi-
Criteria Decison Aid (MCDA). This entails three main difficulties rdated to the consdera-
tion of future generations, hierarchicd dependencies, and the role of scientigs. As to the fird,
future and present generations can be weighted equaly or critical natura capitd can be taken
into account. Alternatively, representatives of future generations can take part in performing
MCDA. Whatever gpproach is pursued, though, the interests of future generations remain un
certain. Second, there are uncertainties regarding the hierarchica dependencies of the naturd,
the socid and the economic system. Third, snce sugtainability science has to be relevant for
decisorrmaking, it has to orientate to decison-makers preferences and to the normative con
cept of sustainability. This is complicated by the uncertainty in vaues. MCDA differs from
mono-criteria concepts not so much in ts general approach, but as to how easly it can be i+
tegrated into an appropriate context of socid decison-making. MCDA fadilitates making the
three main difficulties of scientific sustainability evaluations transparent.

The succeeding discussion focussed on possble differences with respect to the decison
makers MCDA criteria and objective facts, opportunities to reved the decison-makers pref-
erences to the public through MCDA, incondgtency in MCDA criteria regarding sustainable
development, the robustness of MCDA results in terms of changes in aggregation weights and
actors involved, and, findly, dternatives to stakeholder discussons for determining MCDA
aggregation weights.

Prof. Carsten Stahmer opened the session on measuring socia and economic sudtanability
and presented his thoughts regarding the socid dimension. Concerning the scientific discourse
about sustainable development, firdt, each discipline should work out its own concepts which
could then be integrated. Regarding the role of @GP, it should not be seen as a sustainability
indicator on its own because this would render discussons among disciplines more difficult.
Ingtead, the vadue of GDP should result from other measures of sudtainability. As to the eco-
nomic dimenson of sudanability, it should orientate not by the level of activity, but rather by
certain dructurd and dability criteria. The socid dimension, on the other hand, can be best
measured by looking a gender reations, and more specificaly, a mens share of quality time
goent with their family which currently is very low. Indicators of the socid dimenson gener-
dly have to include dl kinds of activities i.e. forma as wel as informa work. This becomes
even more important when conddering the decreasing ability of the traditiona forma work-

based sociad security system to provide socid security. Reseach should focus on studying the
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feaghility of moddling sodo-economic aspects of sustainability to provide policy-relevant
ad in decison-making.

The ensuing discusson covered related issues such as the role of scientigts in the sustainabil-
ity discourse with policy-makers, the way the discourse between different scientific disci-
plines should proceed, the question how far the economic dimenson of sustainability can be
separated from the other dimensons, the dgnificance of productive, market-related formd
work as opposed to informa work, the measurability of quantitative socid aspects of sugtain
ability, and the generd problem with indicators regarding underlying assumptions and de-
pendence on unstated background cycles.

Dr. Klaus Renning gave a presentation about environmental-economic indicators. Histori-
cdly, after a firsd phase of “greening the accounts’ in the 1970s, physcd indicators became
more widdy used in the 90s. From the mid-90s on, there has been a trend towards 3-D-
indicators. The use of one-dimensond indicators, whether monetary or physica, conditutes a
problem dnce they are intrangparent and undifferentiated, rely heavily on assumptions and
lead to ideologicd discussions rather than solution-oriented approaches. 3-D indicators, on
the other hand, tend to be over-complex and focus on certain concrete action fields. Here, key
indicators are often chosen for reducing complexity. Generdly, dl 3 dimensons of sudtan
able development should be represented by digtinct indicators with economic and socid as
pects primarily described through synergies and trade-offs. Since there are problems with the
representetivity of the currently available data, research should concentrate on gathering con
ggent data about environmental, socid and economic performance of firms (sustainable pro-
duction) and households (sustainable consumption).

The following discusson focussed on differences between ecologicd and mandream eco-
nomics, the future of ecologica economics, and data requirements for assessng aspects of
sugtainable production on the firm leve.



2 I ntroduction

The workshop “Measuring Sustainability” is part of a DIW research project on “Sustanability
and Economics’, which is funded by the German Federa Minisiry of Education and Research
(BMBF). This survey project conssts of severd workshops on economic and related sciences
approaches to sustainable development and a questionnaire on “Economics and Sustainable De-
velopment”. The firgt three workshops in 2003 are “Intergenerational Justice and Sudtainability”
(15" & 16" May), “Internationa Ingtitutions for Sustainability” (12" & 13" June), and “Meas-
uring Sustainahility” (39 & 4™ July).

The project is motivated by the observation of a scientific divide in economics. One indicator of
this divide is the fact that the concept of sustainable development is ill being ignored by many
mandream neoclassica economids. As an dternative line of research the merger-movement of
“Ecologica Economics’ has formed. It investigates various aspects of sudtainability and con
ggs of many different scientific gpproaches, joined by their frontiers with maingream neoclas-
gcad economics. Also, in generd, the theoreticd and methodological contribution of economics
to sustainable deveopment (SD) seems to need further eaboration. The survey project thus
ams to identify both, pressng research needs and promising lines of economic research. It dso
aims to identify concepts that may bridge the gap between economic approaches (e.g. neoclass-
ca economics, ecological economics, evolutionary economics) and provide a multi-dimensond
mindset to overcome the current congtelation of “schools of thought”. The project is based on
an integrative concept, which we have labdled “Sugainability Economics’ (SE). The key fea
tures of the Sustainability Economics concept are:

a) A comprehensve gpproach encompassing the ecologica, economic and socid dimen
sons of sustainghility,

b) the development of economic methods and concepts that ded with problems of sustain
ability,

c) adrengthening of policy-orientated economic approaches for sustainability,

d) an integration of sudtainability concepts of generd economics (such as sudainable fi-
nance) into the environmental economics SD debete,

€) and an identification of “bridges’ between different economic “schools of thoughts’ by
means of sudying integration and disintegration processes in genera science and ex-

ploring venues of interdisciplinary approaches.



Introduction

The survey is carried out through a series of workshops and a questionnaire on “Economics
and Sudtainable Development”. These proceedings document the results of the third workshop
on “Measuring Sugtainability” which took place on July, 3-4, 2003.

The proceedings from al workshop of this research project including the questionnaire results
will be published and made avalable a our webste www.sustainableconomics.de in 2003
and 2004.

10
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4 Presentation by Prof. Karl-Goran Maler

4.1 “Net Domestic Product, Wealth, and Social Well-Being”

4.1.1 Basic Agreement

Sudtainable development: development that meets the needs of the present without com:
promising the ability of future generations to meet their own needs.

implies that we should sustain socid welfare

implies that we must give future generaions a least the same ”productive capacity” as we
are having today

4.1.2 Implications
Weéfare should not decrease over time
Wefare determined by the productive capacity in the economy
Productive capacity determined by
Stocks of productive assets
Technology
Indtitutions
4.1.3 Optimum Growth Models
Mogt theoretica work on sustainable development based on an optima economy
No economy is optimal!
Sudanability get its bite in non-optimal economies
Necessary to develop the theory for arbitrary economies and

Develop approaches to implement such a theory

4.1.4 Review of History

1976- M. Weitzman showed thet with linear utility function, NNP is equd to the maximum

sustainable consumption

1990- K.-G.Mder and J. Hartwick (independently) generdizesto generd utility functions

12
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Maximum Hamiltonian eguas the maximum sugtaingble utility

NNP defined as the linearized Hamiltonian

NNP is not equa to maximum sustainable consumption unless close to a steedy date (Das-
gupta-Maler 1991)

1993- D. Pearce and G. Atkinson introduce wedth as the proper indicator of sustainable
develolpment

2001- Dasgupta and M&ler show theoreticaly that wedth is the correct measure of sudtain-

able development, even in non-optima economies

2003- Arrow, Dasgupta, and Maler show how population changes should be included and
deveop the theory further.

4.1.5 Social Well-being
Koopmans formulation:
V(t)= ¢ e U (C(t))dt

C is a vector of flows that affect utility. @ is the utility discount rate. V' the vaue function or
the socid well-being, depends on the initial capital stocks and how these are used to produce
investments and consumption in the future.

4.1.6 What isConsumption

Consumption contains dl those items that affect current well-being
Thus, it contains

Consumption of goods and services

Labour supply
Flows of current environmenta damages

4.1.7 Resource Allocation M echanisms

Let K(t) be the vector of all stocks of resources a timet.

13
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Let
a(t,t, Ki(t), ..., Km®) TT[O0, ¥]

be a mapping from the capital stocks a t into the flow of consumption and invesments in al
time periods after t. Then the socid wefareis

V(K(t),a)=¢e'“"U(a, (K(t))dt
4.1.8 Autonomous Allocation Resour ce M echanisns
If the resource allocation mechanism can be written
a(t-t, Ko(t), ..., Km(t)
then the mechanism is autonomous, otherwise it is non-autonomous
4.1.9 Capital
Capitd

Physicd red capita
Human capita

Natural capital
What is socid capitd?
A resource dlocation mechaniaml!

4.1.10 Accounting Prices

Define accounting prices with utility as numeraire for the initid capitd socks as the change
in socid wefare that would occur from amargind change in the stocks, thet is

-V
p(t) KO

Thisassumesthat V is differentiable

14
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4.1.11 Accounting Prices— Consumption as Numeraire

PO
pi(t)_U

Ci(1)

4.1.12 Hamiltonian

Define the current value Hamiltonian as

H =U(C(t))+2 p K (1)

Then one can show that
H=dVv
4.1.13 Proof — Incomplete
%—Y:d&'d<t't)u (C(t))dt - U(C(t)) =
=dVv - LB(C(t))

H=U(C()+a p,K, =H()=dV

4.1.14 Welfare Changes

A change in socid wefare can therefore be measured by the corresponding change in the

Hamiltonian!

However, the Hamiltonian is non-linear!
It includes dl consumer surpluses!

We need alinear index!

4.1.15 Sustainable Development

Define sustainable development as a development in which

15
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v, ,

dt
indl future time periods.

4.1.16 Sustainable Development

One can easily show that

1 dv _p dK-+1W

- J

U, dt = dt Ul Tt

Thus the development is sudainable if and only if the sum over dl assts of the vaue of
changes in capital stocks plus the drift term is non-negetive.

If the mechaniam is autonomous, the drift term is zero.

4.1.17 The Importance of Wealth

Changesin wedlth a constant prices measures changes in socid welfare

In the same way, wedth differences (or rather wedth per capita) measures differences in

socid wefare between countries

4.1.18 NNP and Changein Wealth

DNDP = qCC +&  pCK,
DNNP - § qDC, =& pCK,

Genuine Savings

4.1.19 Changing the Numeraire

P p u uc pIs

)l 1S

=d +hg- —p—=r- —

g p'ﬂS 7S

r the consumption rate of interest

1S
=Irp- _
p=rp IO."S

16
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4.1.20 Applications— Wealth
Edtimation of changesin capita stocks

Redl, human made capitd
Human capitd

Natura capital
Estimation of accounting prices
dynamics of ecosystems
depends on our predictions of the future

depends on the inditutions

4.1.21 Depletion
H =U(WR- c(R)+ pS

w world market price

c(R) cost of producing R

PS the value of depletion of S
4.1.22 Optimal Use of the Resour ce

maxg H yieds

U'(w-k'(R))=p
or
p=w-k'(R)

Net price method

4.1.23 Non-optimal Use of the Resour ce

Resource dlocation mechaniam:

17
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R=R(t, 1, S)

Ci=w; R(t, t, S[) - k(Rt) ad
dC It = ﬂSS+(W- (R)'"R

oy (c, ) dt

t

V, =
ijﬂ P& +0 51U (C) mit, D)t

Firg term genuine savings, second term the drift term. mis an index of the extent the aloca
tion resource dlocation is non-autonomous

Suppose C is constant, then m=0 and change in well-being measured by genuine savings.

Suppose R is condtant. It follows that

w
me,f) =wR -

&It t)dt =m/d

m is the average expected capital gains on the world market

4.1.24 Exhaustible resour ces: Discoveriesand Exploration
=D-R
D isdiscovery of additionsto the stock
R isthe exploitation of the stock

E is the expenditures on exploration

U = U(R), the utility function

D(t) = N(E(t),_éE(t )dt , S(t))

18
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Z(t) = E(t )dt

2 =E(t)

S=N(E,Z,S)- R
H =U(WR- E)+ p,E+ p,(N(E,Z,9)- R)
Therefore the NDP is defined from

DNDP = DC + p,DE
+ p.DS

Exploration cogs should be included but valued a an accounting price which in generd is
different from one. Thisinclusion does reflect the contribution to the stock of knowledge.

Assumethat dN/dZ = 0.
Then

NDP=C + p.S
Thus, exploration costs should not in this case be included in NDP.

4.1.25 Human Capital
Y =f(TL) production function where T stock of human capita and L [abour demand
dT/dt = nET-gT where mand q are congtants, and E education expenditures
Y=C+E

H =U(C,L)+v(nET - T)
AsC=Y - E, and DNDP = DH/U’¢
DNDP = DY - DE - wDL + v*dT/dt

Net Domestic Product should not include the accounting value of |abour demand
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Net Domestic Product should include the accounting vaue of the net change in the stock d
humean capitd

4.1.26 Population Growth - Endogenous Growth

demand for labour defined by

demand for child labour
need for old age security
need for socid security

children as consumption goods
Ethica difficultiesin determining “optimal population”
comparability of potentid individuas and red individuas
4.1.27 Exogenous Population Growth: Constant Returnsto Scale

dK/dt = f(K, L) - C, wheref islinearly homogenous
c=CIL

k =K/L

Ly = L")

dk/dt =f(k,1) - nk—c

All equetionsiin “intengty” variables and time autonomous.
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4.1.28 Exogenous Population Growth

¥\-r(t-t) n( - t) ot

e Le U(g)
V, =1
t

¥
C)Lten(t -t)e- r(t -t)dt
t
V=V(k,L)
p=MV/Tk; v, =1V/IL
dv : .
" = prk +viLy
For some resource alocation mechanisms, =0

4.1.29 Running Down Capital

Iy n GNP/N growth dk/dt

Bangladesh -0.013 2.3 10 -2.60
India 0.080 2.1 2.3 -0.01
Nepal -0,024 24 1.0 -3.00
Pakistan 0.040 2.9 2.7 -1.90
Sub-Saharan Africa -0.028 2.7 -3.40 -0.20
China 0.100 1.7 6.7 0.80

4.1.30 Human Capital

dT/dt =nE&T - qT

h=T/L,e=FE/L

dh/dt = nehl - gh nh
A non autonomous equiation. The system cannot be expressed in intengity units!
p dk/dt + v dh/dt is different from dV/dt!

Vdue of changesin wedth is not enough as a criterion for sustainable devel opment!
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5 Session | “Welfare Related Approachesto Measuring Sus-
tainability”
51 Introduction by Bernd Fischer

“Handlungsorientierte Nachhaltigkeitskonzepte (ProNa)”: A new BMBF frame-
work programme for education and resear ch

5.1.1 ProNa

solutions for sugtainability problems (transdisciplinarity)

normetivity

interdisciplinarity

from environmental studies to sustainability science (environment; society; economy)
5.1.2 Activities:

socid action for sustainability

sugtainable production and consumption

concepts for sustainable use of regions

sugtainable use of natural resources

5.1.3 Social Action for Sustainability

Structured dong challenges for society:

Globdisation (economic and technologicd drivers — socid and ecologicd effects — culturd
diversty and identity)
Socio-demographic change (socid integration — flexibilization of occupetions — genera-
tiond judtice)
Ecologicd recondruction (sustainable consumptive petterns and infrastructures — future
scenarios and risk provision)

52 Statement by Dr. Frank Jost

Welfarerelated indicatorsfor sustainable development

1. Prerequistes operationd definition of sustainable development
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2. Economidt’s gpproach: conceptud framework for indicators

3. Conclusions and recommendations for future work

5.2.1 Prerequisites: operational definition of sustainable development

Two approaches towards sustainability:

1.  Ethicd gpproach: sustainability as a comprehensive concept of intergenerationd judtice

2.  Sdentific-technicd-economic concept: cdculating limits for individud behaviour on
the basis of natural science, information about techniques and cogts

5.2.2 TheEconomist’sapproach
5.2.2.1 Wadfaretheoretic approach

Two fundamental welfare theorems

Maximize
Intertempora wefare function (consumption, environmenta qudity, didributive gods)
st

Development of production possihilities
Development of the stock of environmenta goods and resources
Didributive gods

5.2.2.2 Advantages

1. The intertempora price sysem sgnds the intertemporal scarcity of al goods, i.e, con
tans information on pas, present and future production and consumption possbilities

aswdl asthe gate of the environment

2. Prices have a clear-cut interpretation and adlows one to solve the aggregation problem
conggently Such a price system is a prerequisite for the cdculation of al types of indi-

cators, in particular for green nationa account or capital-saving rules
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The prices contain information concerning the present and future scarcity of resources

5.2.2.3 Disadvantages

4,

Time horizon, and discount rate are not determined by scientific reasoning. Prices are

ambiguous indicetors.

Perfect information concerning future events, or a probability digtribution of possble

future events. Problem: uncertainty and ignorance

Trectability: Exisence, uniqueness and dability of the solution of intertempord
optimisation approaches

Problems with the welfare economic approach and variable and endogenous population

5.2.3 Recommendationsand guidelinesfor futurework

5.3

Claify the limits of a sdentific goproach to sudainability. This dso helps us to learn
which aspects of a susainable development could in principle be monitored by indica

tors

We should proceed in modeling the interactions between naturd and socio-economic
systems in order to derive prices for ecosystems. And we should extend this research by
using this gpproach in order to derive prices for ecosystem services independent of hu
man gods

Collect physcd data on pollution flows and stocks of pollutants, because such data are
a prerequisite for coupled ecol ogica-economic models

Statement by Prof. Carsten Stahmer (in German)

Be der Frage der Anpassung von Rechnungssystemen geht mir immer dieses Lied von der

Lordey durch den Kopf: , Ich weil3 nicht, was soll es bedeuten, dass ich so traurig bin.“ In
den 70ern gab es grolen Optimismus, dass das BIP durch bestimmte Grofien zu einem Woh-
fahrtamald erweitert werden konnte. Ich habe dann an dem ,System for Integrated Environ-
mental and Economic Accounting” (SEEA) in Vorbereitung der Konferenz in Rio 1992 mit-
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gearbeitet. Aber schon damals hatte ich Zweifd, ob der Weg richtig ist. Wie K.-G. MALER
vorhin sagte, ist die Frage wichtig, wessen Wohifahrt eigentlich gemessen werden soll. Unse-
re diesbeziiglichen Uberlegungen mochte ich anhand von folgender Graphik verdeutlichen:

ERALTM 3 Verantwrortung des
nportierandsn
Sonstige
Gebuete
Tmgebende
Lander
Eigeaes
Land >
Zutriinfhige Pernaden FEIT
PRINZIP EGOISMUS | FRINZIP VERANTWORTUNG
i

Source: Stahmer 2001

Wir haben damas zwe Bewertungskonzepte entwickdt: 1. die belastungsbezogenen Um-
weltkosten (“cost borne’) der vergangenen Periode zu der Frage, wie die eigene Wohlfahrt
betroffen is. Man konnte hier auch von enem “Betroffenheitsmald’ sprechen. 2. die verursa
chungsbezogenen Umweltkosten (“cost caused”) zu der Frage, was die zukUnftigen Auswir-
kungen unseres Handdns snd. Dieses zwete Konzept ist letztlich handlungsbezogener, well
esfragt: “Was machen wir, und wie wirkt essich aus? “

Nach diesem Ansatz gibt es keine spezifische Wohlfahrt mehr; eine solche Messung riickt in
den Hintergrund. AulRerdem sagen wir, dass es nicht reicht, nur Handlungen der Gegenwart
zu berlickschtigen. Stattdessen miissen wir enen dynamischen Prozess anadysieren und Pfade
fur zukinftige Entwicklungsmoglichkeiten definieren. Urspringlich  hatten wir  gedacht, wir
konnten im BIP zB. fur das Jahr 2002 datisch gewisse Grofen korrigieren, aber ein solcher
Ansaiz wird so nicht mehr vefolgt. Stattdessen gibt es eine Tendenz zur Moddlierung von
Volkswirtschaften. Ein Beipid ist der “Ecologicd Footprint”. Dabel reicht es nicht aus, das
unmittedlbare Handeln zu andyseren, sondern es missen auch die indirekten Wirkungen un-
tersucht werden. Das heil¥, es geht um den bertihmten , 6kologischen Rucksack® und um den
Export von Problemen. Im datigtischen Bundesamt wird dazu die Andcht vertreten, dass
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“Accounting” und “Moddling” eine Einheit dargdlt. Die verschiedenen Abstufungen dieser
Einhat snd der folgenden Graphik zu entnehmen:

INLANDSPRODUKT
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kosten
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/

Source: Stahmer 2001
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6 Session I1: “Indicators Derived from Satellite Accounts’

6.1 Statement by Stefan Giljum

Possibilitiesand limits of physical accounting for measuring sustainability - The
example of material flow accounting and analysis (MFA)

6.1.1 About SERI:

The Sustainable Europe Research Indtitute
Pan- European think tank; main office in Vienna

Themes. European Sudanability Policy, Ecologica Economic Policy, Sudanable Socie-
ties, Production and Consumption, Globdisation and internationa trade,

Research and Conaulting:

EU Commission, governments, NGOs, business and trade unions

6.1.2 Physical accounting: foundations

Integrating exising environmental and naturd resource related data with the nationd ac-

counts
Tool for integrated economic-environmental assessments
Indicators (one-dimengond & interlinkage)

Main aress of application:

Anayses of economy-environment relationships
Evduation of policy measures and indruments
Prognoses and scenarios

Comparisons (sectord and internationd level)

6.1.3 International Accounting systems
NAMEA (Nationd accounting matrix including environmenta accounts) — EUROSTAT

Energy accounts and emission data
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SEEA (System of Integrated Environmental and Economic Accounts) — United Nations

Full st of physicd accounts:

Energy accounts
Land cover / land use accounts
Economy-wide MFAs (materid inputs and outputs)

Physicd input-output tables (PIOTYS)
6.1.4 Material flow accounting and analysis (MFA): foundations
Andysng the compostion of the phydcd “metabolism” of socigies ?  determining the
physcd ,,sca€’ of an economy
Monitoring its developments with gppropriate indicators

Basc assumption: dl materids extracted or moved by humans exert pressure on the

environment

Many environmenta problems are directly or indirectly related to the materid metabolism
of the economy ? can be monitored with materid flow-based indicators (climate change;
waste problems; soil degradation; air and water pollution)

6.1.5 MFA: standard method

EUROSTAT (2001): Methodologica guide for economy-wide MFAS

Domestic Material accumulation
extraction: (net addition to stock)
-fossil fuels
-minerals Emissions
-biomass Waste
domesic Unused
domestic

i Econom .
extraction co y extraction
Imports > Exports >
Indirect Indirect
flows flows
associated associated
to imports to exports
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6.1.6 MFA strengths

Comprehensve approach (megatons versus nanograms) ?  complete accounting of the

biophysical dimension of economic activities

Data organization compatible with Sysem of Nationa Accounts — integrated eco-
nomic/ecologicd indicators

Indicators on dl levels of aggregation (micro, sectora, macro / materid groups / input,
output, consumption, trade)

Macro indicators Tota environmenta pressure (as an environmental indicator equivaent
to GDP, employment)

6.1.7 MFA: weaknesses

No detailed information on environmental impacts

No weighting of materid flows - no consderation of qualitative aspects (scarcities, toxici-

ties), dl flows are accounted in one Sngle unit (tons) — vaue-neutrd ?

Problem of aggregation: big flows dominate aggregated indicators, no informatiion on ma

terid subgtitution, lessis not necessarily better

Economy as a black box: no separation between materid inputs for production vs. con-
sumption — MFA-based consumption indicators mideading ? information from PIOTs
needed

6.1.8 EU-15: DMC, 1980-2000

Direct material consumption (DMC) = domestic materid extraction + imports — exports

Reative demateridisation (de-coupling)

in DMC: no condderation of hidden flows

(ecological rucksacks)

Source: EUROSTAT (2002)
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6.1.9 EU-15: TMR, 1980-1997

Totd materid requirement (TMR) = domestic materid extraction (used and unused) + totd
imports

00 , 0,0
CAEC SN I A &&@“é’e@@@&sf

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Source: Mall/Bringezu/Schiitz (2003)

6.1.10 MOSUS: general facts

Is Europe sustainable?

Moddling opportunities and limits for restructuring Europe towards sustainability (MO-
SUS)

MOSUS is funded by the 5th framework programme of the European Union (sub-
programme environment and sustainable development)

Co-ordinator: Dr. Gunther Fischer (Land use department; [1ASA)
Coreteam: Prof. Bernd Meyer (GWS), Dr. Friedrich Hinterberger (SERI)
Consortium: 12 members from 7 EU and accession countries

Project duration: February 2003 — January 2006

6.1.11 MOSUS: the mode

GLODYM (Globa Dynamic Modd) provided by GWS

Multi-country, multi-sectoral system of econometric input-output models and macro mod-
€ls (55 countries/ world regions, up to 36 sectors; time series from 1980-2000)

Linked by bi-lateral trade models of 25 product groups
Extenson by environmentd input datain physica units:

materid inputs,
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land cover and land use,
(energy inputs — dready included in energy modds).

comprehendgve economic-environmenta Smulation tool

6.1.12 MOSUS: project goals

Comprehengve quantification of current level of resource use in Europe including indirect
resource requirements associated with imported products - “ecologica rucksacks’ (materi-

ds, energy, land) on sectordly disaggregeted level

Formulating EU development scenarios and evaluate the environmental, economic and so-
cdad impacts of key environmentd policy measures implemented in Europe (induding
trade-offs)

Presenting quantified policy recommendations responding to environmental changes and to
reconcile key policy goas of the EU

6.1.13 Futureresearch need

Status quo: rapidly growing data pool, but little (sustainability) policy-oriented andys's
Alterndtives to weight-based aggregation (link to evaduation & weighting methods / LCA;
distance to target) — increase meaningfulness for environmental policy debates

Sectord disaggregation: PIOTs (datigtical offices?) & 10 moddling (physcd or physca-
monetary)

Linking MFA and other physica accounting approaches (e.g. land use accounting)
Scenarios and smulations (e.g. future waste / emission problems)

Internationa comparisons, effects of globdisation and internationa structurd change
Regiond analyses (NEDS project)

Linking micro and macro levels

6.1.14 Conclusions
Physcd sadlite accounts: important role in Sustainability Economics

comprehensveness
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consstent and standardised data organisation

avoiding problems related to monetarisation

Sysem of both wefare-rdaed and physicd indicators to cover dl dimensons of sudtain
ability
Physicad accounts. not an end, but ameans

Methodologica development (quditative aspects)

Integrated sustainability andyses (GoSD project)

6.2 Statement by Dr. Karl| Schoer

6.2.1 Modules of the German Environmental Economic Accounts (GEEA)and its
relationship to the System of National Accounts (SNA)

SNA Inclusion of raw
materials and residuals Physical flow |
(production concept accounts :
unchanged) v

Inclusion of the R T

~SNA natural assets > 2L
valuation of

...... » stocks and flows

» Physical stock
accounts

Extension of the
assets concept
(,Non-SNA natural

assets)

Environment-related Environmental

disaggregation of the | protection and .
conventional national resource

accounts management

expenditures

6.2.2 GEEA and thenational strategy for sustainable development

Sustainable development requires a holistic gpproach: Co-ordination of sector policies, S-
multaneous achievement of conflicting gods, interlinkages between indicators and subjects

have to be observed.

Indicator st for sustainable development: Indicators are a communication tool (problem
description, performance control). The integrated andyds (diagnoss, forecasting, policy
formulation) an underlying detailed and integrated database.
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Expanded accounting data set: The nationd accounts and its saelite sysems (environ
mental economic and socio-economic accounts) are the ided framework to meet the data

requirements for an integrated anayss.

Data supply for Germany: A condderable proportion of the indicators for sustainable de-
velopment is dready embedded into the accounting data set

6.2.3 Embedding of the Ger man sustainability indicator sinto the accounting
data set

1 Productivity of energy and raw materials

———— aue
2 Emissions of greenhouse gases
I I 3 The proportion of renewable energy sources
| in overall energy consumption
National Accounts 4 Increase in land use for housing and
transport

5 Development of stocks of specified animal
6]
Balance of public sector financing
| Private-and public-sector expenditure on
1 research and development
1l 8 Capital -outlay ratio

9 Educational outcomes for 25year-olds and
| ! number of new students

1 m @ : 10 Gross domestic product .
11 Transport intensity and share of the railways
1 in providing transport

1
: Environmental I 12 Proportion of ecological agriculture and
1

X general statement on nitrogen surplus
Economic 13 Air pollution

1 14 Satisfaction with health

1 Accounts 15 Number of burglaries

1 . . - 16 Labour force participation rate

1 Socio-economic 17 Full time children care facilities

1 Accounts 18 Relationship between male and female gross
[

annual earnings
19 Number of foreign school-leavers who have
not completed secondary school
20 Expenditure on development collaboration
21 EU imports from developing countries

6.2.4 Available German EEA datain a NAMEA-type breakdown

Unit
Primary material by aggregated categories of material Tonnes
Abstraction of water from nature and water flows within the economy m®
Primary energy consumption (total and emission relevant) Terajoule
Air_emissions Tonnes
Greenhouse gases by type Tonnes
Air pollution by type Tonnes
Waste water and other discharge of water into nature m3
Waste by waste categories Tonnes
Land use for housing and transport by land use categories km?
Figureson the transport sector by mode of transport
Transport related energy consumption, fuel consumption, air emissions Terajoule
Tonnes
Kilometres driven, person kilometres, tonnes kilometres km
Transport related environmental taxes by type Euro
. Number and
Stock of vehicles by type Euro
1) Only figures until 1995, old classification [ Part of the sustainable development indicator set
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6.2.5 Strategy for an integrated sustainable development analysisand policy

SD- indicator
set

Deriving indicators from
the accounting data set

Accounting
system
(SNA, EEA, SEA)

Adjusting
he

Embedded
SD-indicators

Integrated
SD-analysis

Integrated
SD-policy

accounts
to the

requirements
of SD

Tools for
economic and
environmental

economic

analysis

Developing tools
for SD-analysis

6.2.6 Strategy for sustainability analysis

Future revisons of the indicator system: indicators should preferably be derived from the
accounting data set by aggregation

Development of the accounting data set: high priority on expanding the sysem towards the
requirements of sustainability andysis

Development of tools for an integrated economic, socid and environmenta analysis

6.2.7 |ssues of the meeting

Causd relationships. The system character of the accounts helps to establish causd rela
tionships (driving forces, pressures, date, response). Limitations effects may occur in an+
other time period or region, high complexity of reationships
Rdationship between approaches: The physica flow and stocks accounts are the basis for
monetary valuation required for welfare related approaches

Suitability of different approaches for diagnoss, forecasting, policy formulaion: GEEA
can provide indicaors (diagnoss). The man area of goplication for GEEA is modeling
(diagnosis, forecadting, policy formulation

Divison of labour between datidticd offices and research inditutionss The German tradi-

tion leaves moddling to research inditutions
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Internationd linkages (cost caused and cost borne): In the accounting framework links can
be edtablished between imports and exports and the related environmenta pressures by
|OT-andyss

Advantages and disadvantages of satellite accounts for decison makers. Satellite accounts
provide high flexibility in responding to politicd demand. The complexity can be reduced
by embedding the indicators into the accounting system. Indicators. Performance control,
moddling: policy formulation)

Success of indicators for measuring sustainable development: Indicators are necessary for
reducing complexity for the public and for decison makers and for identifying politicd
priorities. But a more systematic approach is desrable (close relationship to the accounting

system).

Implicit aggregation by weight in the materid flow accounts. That gpproach is only appro-
priate for mass-materials. Analyss should be rather based on aggregated type of materias.

6.2.8 Conclusionsfor theresearch agenda

Development of a sysematic sustainability indicator set based on an expanded accounting
system

Development of moddling tools for an integrated andys's of sustainable development

6.2.9 Datarequirement for astrategy on sustainable development

Headline indicators Problem description,
performance control
f .

Additional indicators Detailed problem
description,
I \ control of headline

indicators

Accounting data General analysis of
development and
interlinkages,

formulation of

political measures

Primary and |

other data /

\ Special analysis
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7.1 Statement by Prof. Richard Tol

Integrated Assessment M odels and Sustainability

7.1.1 Integrated Assessment

Integrated environmenta assessment is policy-rdevant multidisciplinary reseearch on com-

plex environmentd issues

Integrated assessment models (IAMs) support integrated assessment; typically, integrated
asessment models combine parts of various disciplines in order to inform stakeholders
through scenario andyses, multicriteria  analyss, codt-benefit analyss, and cost-

effectiveness andyss

7.1.2 |AMsand Sustainability

IAMs are used for strategic policy advice, that is, they are designed for the broad questions
about what to do

Sugtainahility, of course, is along-term system property

IAMs are therefore suitable for identifying unsustainable paths of development, and assess-

ing potentid countermeasures

7.1.3 Climate Change

Climate change is the current domain of development for integrated assessment

Srong sudainability and dimate change is a bit boring; no matter what we do, the amos-
phere will warm for a few more centuries, the sea will rise for a few more millennia —
strong sustainagbility is dways violated

Week sustainability is much more interesting, at least in this case
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7.1.4 External Costsof Climate Change
Name Description Monetary value
Weak Margina cost $8/tC
Intermediate 550 ppm max $49/tC
Strong 0 ;ﬁlo $P gnms T]agzoo $495/tC

7.1.5 Conclusions

Integrated assessment models give a view of the long-term developments of the coupled
socid-naturd system

However, for socid read economic; for naturd read physical

We are only darting to include the feedbacks of environmental change on developmernt,
and the effects of devdopment on vulnerability; smilarly, only the crudest of anthropo-
genic effects are included in the current modds
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7.2 Statement by Dr. Felix Rauschmeyer (in German)
Bewertung von Nachhaltigkeit: die multikriterielle Entscheidungshilfe
7.2.1 Drei Hauptschwierigkeiten:

Bertickschtigung kiinftiger Generationen

Hierarchische Abhéngigkeiten

Rolle des Wissenschaftlers

7.2.2 Berucksichtigung zuklnftiger Generationen

1.  Mdoglichkeit: Gleichsetzung und Diskontierung
2. Maoglichkeit: Uber kritisches Naturkapita

3. Mdoglichkeit: Uber Stdllvertreter

Jewells Abhéngigkeit vom Bewertungsverfahren: mathematisch und/oder diskursiv
Undcherhet Uber zukinftige Interessen

7.2.3 Hierarchische Abhangigkeiten

Naturliches System

Soziales System I
Wirtschaftliches

Entscheidungen
L =

Undcherhet Uber Abhangigkeiten

7.2.4 RolledesWissenschaftlersim Entscheidungsprozess

1.  Wissenschaft der Nachhaltigkeit soll entscheldungsrelevant sein.

2.  Entscheidungsrdevante Wissenschaft muss sich an Entscheldungstrégern orientieren.,

3. Wissenschaft der Nachhdtigkeit muss sch am normativen Konzept der Nachhatigkeit

orientieren.
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Unscherheit Uber Werte

7.25 Multikriterielle Entscheidungshilfe
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Rolle des Wissenschaftlers in Entscheidungsprozess kann nur explizit gemacht werden.

Problem und Akteure identifizier 2 Be\/\/ertun(skrnemen]
I
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T Benertungen f
1|

Y
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I
v
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I

Implementation
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7.2.6 Zusammenfassung

Der Hauptunterschied zwischen monokriteridlen Bewertungs-verfahren und der  multikrite-
ridlen Entschedungshilfe i weniger das mono/multikriteridle Herangehen, sondern  die
Leichtigket, mit der letztere in enen angemessenen soziden Entschedungskontext enge-

bunden werden kann.

Hier i es lechter, die dreé Hauptschwierigkeiten wissenscheftlicher Bewertung von
Nachhaltigkeit offen zu legen und se explizit im &ffentlichen Diskurs zu themaiseren.
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8 Session 1V: “Messung sozialer und 6konomischer Nachhal-
tigkeit”
8.1 Statement by Prof. Carsten Stahmer (in German)

Diskursfir Nachhaltigkeitsstrategien

8.1.1 Diedrei Dimensionen der Nachhaltigen Entwicklung
Okonomie: Geld (Stabilitétskriterien)
Nattrliche Umwdt: physikaische Grofien (Tragfahigkeit)

GesdIschaft: Zeit/Personen (Gerechtigkeit, Chancengleichheit)
pezidl: gleiche Telhabe von Mannern und Frauen an Familie und Beruf

Vertellung der Arbeit
Geburtenrate (demographische Entwicklung)

Geschlechtergerechtigkeit

Soziae Sicherungssysteme

Meeting point der drel Dimensionen: angemessenes Wirtschafts- (Konsum-)Niveau

8.1.2 Soziale Dimension

Alle Personen - soziodkonomische Gruppen, Haushaltstypen (Kinder, Erwachsene o.
Senioren, Senioren)

Alle Aktivitdten (Personlicher Bereich, Eigenarbelt, Erwerbsarbeit)
Zeitverwendung (geleistete Zeit, empfangene Zeit)

Gedstrome (Produktion, Konsum im weltesten Sinne)

Physische Konsequenzen (Materiabilanzen)

Sozio- 6konomische Input-Output- Tabellen

ModelIrechnungen: statisch-komparativ (Hal btagsgesdll schaft)

Sozio- 6konomische Gesamtrechnungen
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Sozio- 6konomische Modellrechnungen (disaggregierte 6konometrische Modelle)
Machbarkeitsstudie

De jetzige Kenntnisstand ig, dass wir in dlen dre Nachhdtigkatsdimensonen mit dem je-
welligen wissenscheftlichen Sechverstand forschen. Eine Mischung erschwert da tellweise
den Diskurs eher, ds dass de zur Problemldsung beitrégt. Besser it daher, wenn jede Gruppe
fur sch arbeitet und dann irgendwann der Diskurs beginnt. Ich habe das den Meeting point
der Disziplinen genannt, an dem dann gemeinsame Losungen gefunden werden missen. Beim
VOW/VOO-Treffen in Heiddberg war die Frage zentrd, inwieweit das BIP ds egener
Nachhatigkeits-Indikator akzeptiert werden muss. Dabel kam heraus, dass die BIP-Hohe sich
aus anderen Vorgaben ergeben soll, aber selber nicht am Anfang as Vorgabe dastehen kann.
Denn wenn das BIP ds sdbdgéandiger Nachhdtigkets-Indikator akzeptiert ist, wird es
schwer, Kompromisdinien zwischen den Disziplinen zu finden. Die 6konomische Nachhal-
tigkeit sollte Sch ganz dark an Stabilitéskritieren orientieren - aso nicht am Niveau, sondern
an der Struktur. Die Stabilitéskriterien haben dabel in videm der Nachhdtigkeitsdiskusson
vorgegriffen.

Was die sozide Dimenson von Nachhdtigkeit betrifft, so i das ene neue Forschungsich-
tung. Bisher war die Diskusson eher okologisch und okonomisch dominiert. Aber die Nach
hdtigkeits Strategie der Bundesregierung it da ein guter Anfang. Dabel rickt die Gerechtig-
keit bzw. Chancengleichheit der verschieden Gruppen in der Gesdllschaft dabe in den Vor-
dergrund. Insbesondere die Geschlechtergerechtigkeit —die gleiche Telhabe von Méannern und
Frauen an Familie und Beruf - drahlt dabe auf dle anderen Felder aus. Wenn ich aso einen
soziden Indikator auswadhlen sollte, ware es dementsprechend der  “Antell der Manner an der
Familienzeit’. Der liegt bisher ba 1-2 Prozent, wéhrend der Antell der Frauen bei 98 Prozent
liegt. Diesr sozide Indiaktor drahlt auf vides aus. Mit ihm ware auch der demographische
Wandd der Gesdllschaft berlicksichtigt.

Naturlich gibt es dazu es noch vides auszuarbeiten. Be der Messung missten alle Personen
und alle Aktivitdten enbezogen sain. Nur SO hat man einen Zugang zur soziden Dimenson
der Nachhaltigkeit. Denn wenn nur die Erwerbsarbeit einbezogen wird, dann deckt - wir t&
ben das fur dle Gruppen und dle Aktivitéten Uberschlagen - man im Schnitt nur zwe der 24
Stunden enes Tages ab. Insofern muss dso ohne Eingrenzung das gesamte Aktivatsspekirum
einbezogen sain, von den Kindern bis zu den Senioren. Hier sind insbesondere Subgtitutions-
maoglichkeiten zwischen formdler und informeler Arbeit wichtig.
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Die okonomische Schiene dleine reicht fir die Problemlésung nicht aus. Ich betrachte bel der
soziden Frage eher die Komplementérwéhrung “Zet”, die nicht nur en Dargdlungamittd,
sondern in viden Diskussonen auch ene Wahrungseinhat is. Wir brauchen dso nicht nur
Erwerbszeitkonten, sondern auch soziale Zetkonten. So etwas konnte zentrd sein fir ene
nachhdtige Gesdlschaft. Moglicheweise brauchen wir andere Saulen fir unsere soziden Si-
cherungssysteme. Wir sehen ja, dass die Erwerbsarbeit prozentuad weiter schrumpft, so dass
man andere Methoden zu soziden Sicherung braucht. Die traditiondlen Insrumente dleine

reichen danicht aus.

Mene Empfehlung fir die Forschung ware die Ergdlung einer Machbarketsstudie zur so-
ziobkonomischen Modédlierung unter Nachhdtigkets-Aspekten. Zur Moddlierung solite es
einen groleren Verbund geben - auch unter Betelligung des DIW. Nur wenn wir die Mode-
lierunggphase ereichen, kann in diesr Hingcht ene handlungsbezogene Politikberatung ge-

wahrle stet werden.

8.2 Statement by Dr. Klaus Rennings (in Ger man)

8.2.1 EineChronologieder Nachhaltigkeitsindikatoren
Phase 1 (st 70er): Griines Sozia produkt
Phase 2 (Anfang 90er): Physische Umwatindikatoren
Materid Flow (u.a MIPS — sehe RenningsWiggering 1997)
Critical Loads (SRU- sehe Rennings/Wiggering 1997)
Pressure- State- Response (OECD 1993)

Phase 3 (sait Mitte 90er): 3-D-Indikatoren

Driving Force-State-Response (CSD — gehe United Nations, Economic and Socid
Council 1995)

HGF-Projekt (siehe Keimel 1998)

Akademie fur Technikfolgenabschédtzung (1997)
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Firmenratings (zB. DJS-Dow Jones Sudanability Index, SAM-Sudanabilily Asst
M anagement)
8.2.2 Beitrage zur Messung von Nachhaltigkeit

Promotion “Indikatoren flr eine dauerhaft-umwdtgerechte Entwicklung” (Bewertung mo-
netdrer und physischer Indikatoren) [SRU -sehe Rennings (1994)]

Nachhdtigkeitsagpekte monetérer Indikatoren (intraa und intergenerative  Gerechtigkeit)
[ExternE — sehe Rennings/Hohmeyer 1997]

Okonomische Indikatoren fir nachhaltiges Wirtschaften [HGF]

Hauptbaitrag: [EU, BMBF - sehe Hemme skamp/Rennings/Leone 2000] :

Empirische Forschung zu umwe tfreundlichen Innovationen
Breitenbefragungen bel verarbeitendem Gewerbe und Diendtlestern

Mikrodaten zur 6konomischen und 6kologischen Performance von Unternehmen

8.2.3 Problememit eindimensionalen I ndikator en
Monetar (Okosozial produkt)
Physsch (Ecologicd Footprints, Materidintenstéten)

Zusammengesetzte Indices (Index of Sustainable Economic Welfare, ©kologische Buch
haltung)

Als M eta-Indikatoren problematisch:

Sehr gark mit Annahmen befrachtet

I ntransparent
Undifferenziert

Fuhren eher zu “ Glaubensdiskussonen” ds zu |6sungsorientierten Anséizen

Verwendbarkeit von monetdren und physischen Indikatoren fur spezifische Zwecke, aber

keine dlumfassenden Indikatoren.
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zB. externe Kogen hilfreich ds Indikatoren zur Messung des Nutzens von Umweltpro-
jekten

Energiecffizienz hilfreich as Indikator fir Oko-Effizienz in bestimmten Félen

8.24 3-D-Projekte

Tendenz zur Uberkomplexitét

Fokusserung auf bestimmte

Konkrete Fragestellungen, Handlungsfel der
Schitssdindikatoren (z.B. 21) zur Komplexitétsreduktion

8.2.5 3 Dimensionen von Nachhaltigkeit

Umwelt, Okonomie, Sozides
Ausgangspunkt Umwe tékonomie, Ecological Economics
Umwedtdimension it Fokus der Diskussion um nachhatige Entwickliung

Synergien und Trade-offs zu sozidem und ©konomischen Bereich snd davon ausgehend
zu l6sen (Didribution, Allokation)

Alle dre Dimengonen sollten durch Indikatoren abgebildet werden, 6konomische und so-
zide Agpekte vorrangig durch Synergien und Trade-offs (zur Vermeidung von Beiebig-
keit)

8.2.6 Forschungsprogramm
Mikrodaten zur

Umwdst-, Sozid und 6konomischen Performance:
Firmen (nachhatige Produktion)
Haushdte (nachhdtiger Konsum)

Engpés=:

Représentativitét von Daten (Zufalsstichproben)
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Zeitrethen (Pandldaten)

Konsgente Erhebung von Daten aus dlen dre Bereichen, die 9ch snnvoll andytisch

verbinden lassen

Spezifische Datenergebung je nach Forschungsprogramm, - project
8.2.7 Arbeitsteilung

Arbeitsteilung Amter vs. Indtitute

Amter: VGR, UGR

Ingtitute: Mikrodaten, Modeling

Arbetgtellung Ecologica Economics vs Maingtream

Ecologicd Economics. Ausweitung methodischer Plurdismus, Interdisziplinaritét, Kri-
tische Reflexionen des Maingtreams

Maingtream: Tools, Moddlle, zunehmende Etablierung von Nachhatigkeitsthemen

a7
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