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Abstract
The ecologically unsustainability and the potemiaklf-destructive character of the current
socioeconomic processes have become a problendeoediby public opinion, politics and researchefrsnany
different disciplines. It is a scientific fact these processes can restrict the socioeconomiormpin the near
future by irreversibly ruining certain unsubstitblae ecosystem services. As a result, the concéptotogical
sustainability and well-being have become intertediato a high extent. Therefore, a new wave oaguability
and well-being indicators try to measure econoraityironmental and social changes integrated.
In our study we examine these indicators and aedlygir strengths and shortcomings. Beside the
aforementioned thematic “pillars”, sustainabilitg B multi-scale concept in space. Taken very Strithie
concept of ecological sustainability can only beipreted on a global scale because of the global
interdependencies of the biosphere and the gloa&lra of today’s environmental problems. However,
examining sustainability on different spatial levdbes make sense for at least three reasonslyfitts¢ social
and economic pillars of sustainability differ sgalty. Secondly, regions diverge in the extent ttmytribute to
the (un)sustainability of local, regional and gldlpmocesses. Thirdly, different spatial units mapky different
adaptation strategies regarding future environménteanges.
Therefore, beside our general discussion regardiregmeasures of sustainability and well-being we
also examine their applicability on a regional Ies@nce regional sustainability indicators may pide useful
information for strategic planners for implementireggional strategies enhancing future well-beinglan
sustainability.
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1 Introduction

In our study we emphasize the theory of well-beamg sustainability. Considering
that both theories need interdisciplinary approaath have countless literature separately, our
literature overview cannot be complete. Furthermtmese two concepts and related
approaches cannot be split clearly from each otfidére concept of sustainability is strongly
attached to well-being since it sets out from igémerational justness. The most
unambiguous evidence for the connection betweentweconcepts is that the literature
defines sustainability through three (environmerdatial, and economic) or four (the former
plus institutional context) pillars, thus involvingnvironmental conditions and well-being
conditions.

Not only the well-being and sustainability theorage manifold but also the attempts for their
operationalization and measurement. Based on foeser attempts one can clearly see that
operationalizing measuring such complex conceptetisan easy task.
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In our study we first briefly outline the theories well-being. Afterwards we outline some
basic dilemmas regarding sustainability. Theredfteesed on the theories of well-being and
the dilemmas outlined regarding sustainability waetically analyze several former
measurement attempts and outline our model of {eglmnal sustainability. We limit our
analysis to the one-dimensional measures of sadtiity and well-being.

2 Body of Paper
Weéll-being

The definition of well-being has several classificas. For our point of view the formal and
substantive theories are suitable [1]. The compt@racteristic of substantive approaches is
that they state precisely what has self-value fonéns. A distinction can be made among
three formal approaches: happiness utilitarismiepeace utilitarism and material utilitarism.
Happiness utilitarism refers to some kind of pesitmental position — happiness — as a
criterion for utility. Preference utilitarism congirs the satisfaction of individual preferences.
Material utilitarism examines how much money humamsild pay for the realization of
certain preferences.

Substantive theories precisely define the consittuef human well-being and things having
“universal value” regarding it. The first remarkalitheory is the one dfasic goods coming
from John Rawls. According to itwell-being is to be measured in basic goods, whreh a
basic assets for the individuals to live a fulkliih society. The second substantive theory
(developed byAmartya Sen) is the capabilities approach. For Sen, the concept of
capabilities covers the actual freedom enjoyed dgpfe. The third substantive theory worth
mentioning is theheory of Dasgupta [2]. According to this, well-being has to be viewed
from two aspects. One of these relates toctmstituents of well-being, while the other one

to thetools of well-being. The common characteristic of substantive theasdbat they are
interdisciplinary and pluralist. They approach wwsing from several aspects, consequently
they also consider viewpoints that cannot be meassaror only with much difficulty — in
money.

Sustainability

The economic theories of sustainability can be geduby several dichotomies. One of the
frequently used distinctions is the strong sustalitg (SS) and the weak sustainability (WS)
one. Another is the distinction between the ecaageconomic and environmental economic
approaches to sustainability.
In economics we basically find two kinds of attertgptlefine sustainability [3]:
» aim-based definitions, defining sustainability as+tecreasing utility, and
» stock-based definitions, defining sustainabilityremn-decreasing resource stock,
from which future generations can create well-beimgthemselves. Within the
stock-based definitions there are ones which cdratenon the whole amount of
capital, and ones which concentrate on the amdumataral capital.

In connection with the preservation of capital asuatainability criterion we face a basic
dilemma. It is related to the substitutability/cderpentary relationship among the certain
types of capital. When assuming a substitutabity,talk about weak sustainability (WS). In
case of assuming complementary relationship we ahlbut strong or strict sustainability
(SS).
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Another dilemma is connected teethomogenous or heterogeneous nature of natupatata

In connection with the strong form of sustainapitite aim is to preserve natural capital. The
dilemma arises whether natural capital should b&deéd into “subunits” or it should be
evaluated as an aggregate. The latter case isgmnalbic because in doing so we indirectly
assume substitutability among the different typlasadural capital.

A third dilemma refers to thmonetary evaluation of naturén order to evaluate nature in
monetary terms several economic methods are alai[dh At the same time, monetary
evaluation of nature can be strongly criticized. G® able to evaluate changes in natural
capital monetary, it is necessary to know the l@rga biophysical and social effects of these
changes [5]. The problem with it is that based onaurrent ecological knowledge, the nature
of global biodiversity, its destruction as well #s& most efficient means to cease this
destruction are surrounded by intenseertainty[6],[5].

Criteriafor evaluation

In our paper we aim to show certain “paradigmatcgmponents regarding the selected
indicators and also to evaluate them from the poifinbeir information base — that is what an
extent can they be regarded as valid in measurieldtbging and sustainability. For this,
based on the aforementioned well-being theories sarsfainability dilemmas we use the
following criteria for evaluation:

* Does the indicator aim to define well-being andnges in natural capital in monetary
terms or other units of measurement?

* Does the indicator apply cost-benefit analysishie tourse of aggregation or does it
also emphasize social differences? Does it consahgr kinds of ethical values
(justness, right)?

* Does the indicator consider the constituents @hertools for well-being?

« Does the indicator set out from the utility- or tleapital-oriented approach of
sustainability?

» Can the indicator be regarded as strong or wedkisability measure?

* What aggregation level does the indicator applyandling the natural capital?

Indicatorsand their relation to well-being and sustainability paradigms

Despite the fact that almost uncountable projeetd @ith developing even newer well-being

and sustainability indicators and indicator setssipossible to identify sustainability and

well-being indicators most commonly used in enuwnamtal and ecological economic

analysis. In the following we analyse four suchicatbrs based on the aspects defined
previously.

Genuine Savings (GS)

The theoretical model serving as the base of GBaged on the maximization of social
welfare function assuming constant discount ratenstant population and perfect
substitutability among the different kinds of capit Consequently, GS is a weak
sustainability indicator based on the Hartwick-r{id¢ [8]. The strength of GS indicator is
that it is a stock-based sustainability indicatat. the same time, since it contains the
possibility of substitutability in an implicit wayifs relevance can be seriously questioned
because it may only a measure of weak sustainab@i$ is also heavily criticized because
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the methodology calculating monetary values of gisip natural resources and the damage
caused by pollution.

Environmentally Adjusted Net National Product

The theoretical base of the Environmentally Adjdsiet National Product — EANP - is
Hicksian income. According to it the maximum incoiméhe income that can be consumed in
a certain period without decreasing the consumppiossibilities of future periods by e.g.
depleting the capital stock [3]. One of the dilersmelated to the indicator is the calculation
of changes in well-being coming from the changesnatural capital. In the course of
aggregation the index applies cost-benefit analymsause the sustainability criterion is non-
decreasing consumption in timef),does not validate aspects of justness (merely between
generations), so it basically stands on the growhdlse material theory of utilitarism. It also
ignores ethical values. In addition, it focusestloa tolls of well-being (income), and not on
its aims, so its informational basis can be comedlgather narrow. The relevance of the
indicator is even more questioned by that it statts from the utility-centred approach of
sustainability.

Index of Sustainable Economic Welfare (ISEW)

The ISEW aims to quantify the momentary well-begrgoyed by a given nation, including

the effects of certain past and future activitj@%. According to Neumayer [10], the results of
ISEW calculations greatly depend on certain occediiey assumptions: the weighting of
income distribution, the depletion of non-renewaldsources and the estimation of the
damage caused by long-term environmental pollutante weight of these factors compared
to the entirety of the indicator is so big that mfiag their — highly disputed — calculation

method determines the value of the index to a laxgent. From ethic values ISEW considers
justness through tendency of income distributiamtiiermore ISEW is a weak-sustainability
indicator. Further critical remarks in connectiomthvISEW are related to the neglect of
technological development and increase in humaitatap

Ecological Footprint (EF)

The EF aims to measure humanity’s demand on thspb&re in terms of the area of
biologically productive land and sea required tovte the resources we use and to absorb
our waste (in global hectare — gha)[11]. It is worth notitizgat nowadays the ecological
footprint of humanity exceeds the biocapacity & Earth (1,8 gha) with 25 % (this is the so
called global ecological deficit)This means that humanity’s demand on the biosphere
exceeds the carrying capacity of the biospHédg. For this reason, the ecological footprint
of humanity has to be reduced below the presenidvawerage. According to present
estimationspy 2050, an overshoot of 20086ll be reached if humans do not change their
lifestyles and initiate new, environment-friendgchnologies

There are several criticisms regarding EF becabnsereasure has some weaknesses, but
presently there is no tool for sustainability whishcomplete and none will satisfy everyone
perfectly. Furthermore, the ecological sustaingbik not absolutely measurable, especially
not with a one-dimensional indicator [12], [13]4]1

A model of (sub)regional sustainability
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Although it was not in the focus of our former grssd but and measures of sustainability
handling present well-being and the preservatiorstotks (in order to be able to provide
future well-being) together is quite problemati¢. [8

Thus any operationalization and measurement atgeofpsustainability of any spatial level
has to have at least two major parts: measuregesept well-being and measures of the
ability to provide future well-being. Present wbk#ing is essential, because the present
position is not sustainable if basic needs (e.glthg water, appropriate quality and quantity
of food, fundamental human rights etc.) of manylionk of people are not satisfied. That is
in the case of the majority of humanity we canmadk of sustainability since the lack of well-
being at the present.

Future well-being is influenced by decisions regaydthe capital stock left to future
generations by present ones. That is we consid#ock-based approach more appropriate
when thinking about sustainability.

According to the preservation of the capital sttdulre are several dilemmas. The first refers
to weak and strong sustainability. Supporters chkveustainability consider man-made and
natural capital substitutable with each other. Ttgssustainability rule is that the stock, that
is the joint value of the natural and man-madetejpiannot decrease. In the case of strong
sustainability one of the main criteria is that tfeural capital stock should not sink below a
certain level, irrespectively of the stock of maada capital. Considering the unsatisfying
evidence of the substitutability between natural artificial capital [16] we concentrate on
strong sustainability during selection in or model.

If we set out from strong sustainability we meemsodilemmas in connection with the
preservation of the natural stock as well. Oneheft is the monetary evaluation of nature.
Since its extreme reductionism and huge informatiemand we refuse it during our
examinations. Another dilemma is the level of aggt®mn regarding stock change. The non-
monetary indicators generally use some physicaluam(e.g. kg, ha) to measure the change
in stocks. But considering the difficulties of aggation and the substitutability among the
different elements of natural capital it assumeghugk it is essential to divide natural capital
into subparts. However, it also raises dilemmasti@none hand, it is not clear weather it is
possible to define “universal” sub elements or slements largely depend on regional
conditions. On the other hand, it also not obviadst is the correct level of aggregation
within natural capital or how exactly to use ectsyslevel indicators which may be
necessary.

Furthermore, the preservation of stock dependsvorfactors. The first one is direct quantity
and quality decisions regarding the stock (to wdwent do we depreciate and pollute our
own capital and how much do we invest in it). Treeand one is the effect of future
environmental changes on the stock. Regarding ¢iatipn of the environment and global
direct or indirect trade of natural capitals thexe contradictory situation. On the one hand,
certain areas are sustainable regarding the depimctiof their own resources but they have a
significant negative sustainability impact on otteeas of the world by production or
consumption externalities. In such a case theiereal trade is not in balance in ecological
terms.

Conclusions

When measuring sustainability and well-being red®ans face several issues. A basic one is
the choice regarding the well-being and sustaiitghjlaradigm they aim to measure. The
paradigm chosen determines our judgment regardiagdevelopment and sustainability of
the chosen spatial unit. Regarding regional sushdlity indicator sets one faces several
dilemmas (also highly connected to the underlyimgadigms). These are the common or
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separated handling of present and future well-heimg relationship of the different capital
stocks (substitability/complementarity), the vaiaatmethod, the level of aggregation and the
handling of interspatial effects.
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