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Introduction

1.Motivation

In light of widespread sustainability problems sashclimate change, biodiversity loss and
deforestation it seems necessary that individuats governments assume responsibility to
“pass on a world of undiminished life opportunitiess members of future generations”
(Howarth 2007: 656). This necessity for respongybfior sustainability is well recognized
and extensively debated. For example, the UnitetibNs Environment Programme (UNEP)
ranked for 2012 the issues of “Aligning Governante the Challenges of Global
Sustainability” and “Transforming Human Capabibti@®r the 21st Century” as the two most
important emerging environmental issues (UNEP 20LINEP argues that the transition
towards sustainability requires “major, new effobg governments” as well as teaching
individuals “to respond to global environmental cha”.

Responsibility is an action guiding concept whicklates the abstract norm of
sustainability with concrete action contexts. lerdby specifies what individuals and
governments ought to do. However, individual angdegomental means, for example fiscal
resources or knowledge of the system are scara®y ifiay not be able to do everything that
they ought to, and their responsibility is thusited (Baumgartner et al. 2006). Limitation of
responsibility as a consequence of scarcities allow consider responsibility for
sustainability as an economic issue in the serseetfonomics “studies human behaviour as a
relationship between ends and scarce means whiehdiernative uses” (Robbins 1932: 15).
Considering responsibility as an economic issuesdlig promises, as economic concepts
and methods may shed light on the assignment andation of responsibility among
political, economic and citizen actors (Baumgartaexd Quaas 2008: 8). Nonetheless,
economic research on responsibility is still inintancy. Fundamental questions on how the
concept of responsibility and economics relaten may mutually enrich each other are still
unanswered.

In this thesis, | introduce the concept of resploifisy to economic theory, focussing
specifically on individual and governmentalsponsibility for sustainabilityTraditionally, it
is individual human beings who are considered totle appropriate agents to bear
responsibility (Gosselin 2006: 38). But there aeasons for locating responsibility for
sustainability in institutions such as governmefiise reason is that assigning responsibility
to governments may be more effective since theye mwre resources and different means.
Another reason is that assigning responsibility gmvernments may have a sheltering
psychological effect on individuals (Shue 1988: %9%ince neither individuals nor
governments will be able or willing to perfectlffli their responsibility, complete reliance
on individual or governments responsibility aloeaot feasible (Shue 1996: 61). From there,

important economic questions arise: how shouldaresipility be distributed among agents?
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How can agents, who are responsible for severamatwve aims, solve trade-offs? Do
governmental policies affect individuals abilityaesume responsibility? How can individuals
efficiently induce governments to act responsibly?

| address these questions by analyzing normatidepasitive aspects of individual and
governmental responsibility for sustainability wuf research papers. My analysis comprises
two levels of abstraction referring to the comprediee multi-level approach by Baumgartner
et al. (2008), which distinguishes the abstracerels of concepts, models and case studies.
On the level of concepts, | develop a concept gipoasibility for sustainability which, on the
level of models, | use to derive general insightsrf stylized models. My analysis does not
comprise the level of case-studies, but it providescrete empirically testable results and
orientation for further empirical research.

This introduction is organized as follows. Sectibdescribes the aims and methodological
approaches of the research papers. Section 3 desctiseir results, shortcomings, and general
contributions.

2.Research Papers

This thesis includes four research papers (Figurédegin with normative analyses where |
formalize individual responsibility in the first par Chapter 1) and investigate the
individual and political responsibility of consursen the second papeClijapter 2). | then
proceed with positive analyses, focusing on behal/@spects of responsibility. In the third
paper Chapter 3), | analyze how governmental policies affect indixals’ motivation to act
responsibly. In the fourth papeCliapter 4), | analyze how individuals’ behavior impacts on
governments’ responsibility.

Chapter 1 Individual
A utilitarian notion of responsibility > responsibility

for sustainability

Chapter 2 Chapter 3 Chapter 4
Verantwortung tir Nachhaltigkeit Regulation of morally responsible Endogenousenvironmental policy
von Konsumenten agents with motivation crowding when pollution 1s transboundary

i

.

Governmental responsibility

Figure 1: Papers of the thesis. Red boxes indioatenative analyses and green boxes
indicate positive analyses.



In Chapter 1A utilitarian notion of responsibility for sustainability , I conceptualize and
formalize a utilitarian notion of responsibility rfesustainability which | then relate to
established normative criteria for assessing iaebepioral societal choice.

The economic research on the normative foundation fresponsibility focuses
predominantly on backward-looking responsibilitigatt is “the idea that individuals are or
should be held responsible, to some degree, far dckievements” (Fleurbaey 2008: 1). In
contrast, the concept of forward-looking responigybin the sense of an obligation (as in
Baumgartner et al. 2006) is only scarcely exploeat, this concept may fill the gap between
the abstract norm of sustainability and the spe@tion contexts. Given that these contexts
are typically characterized by limited feasabikgts and knowledge, | explore in this paper
whether responsibility considered in an econonaoiwork can provide guidance for actions
targeting sustainbility.

To this end, | develop a conceptualization of resguaility for sustainability on the basis of
Singer’s (1972) principle and the Brundtland Consiais’s notion of sustainability (WCED
1987). Subsequently, to illustrate the developetteptualization, | formulate a simple model
which comprises two non-overlapping generationgisgaa natural resource which is used
for the production of a good that allows for thésfaction of basic needs and wants. | relate
responsibility for sustainability to three commorormative criteria for assessing
intertemporal societal choice: Pareto-efficiencydis¢ounted) utilitarian  welfare
maximization, Brundtland-sustainability.

In Chapter 2, Verantwortung von Konsumenten fiir Nachhaltigkeit, | study
consumers’ responsibility for sustainability. Peutarly, | specify crucial components of this
responsibility in order to analyze the relation obnsumers’ private and political
responsibility.

Consumption is a vital part of every day life. Bvéuman being is a consumer, even if it
is solely for satisfaction of basic needs suchwstion, clothing or accommodation (Koénig
2008). Not surprisingly, the question about theoesibility of consumers is being discussed
both in the media (e.g. von Petersdorff 2011 orgraok-Kégel 2012), and in the scientific
discourse. In 2010, Grunwald started a discussiothe issue in the transdisciplinary journal
GAIA, and argued that consumers ought to becomeeatt the political sphere rather than
changing their consumption patterns. He holds tustainable consumption was neither
effective nor normatively mandatory to achievedira of sustainability (Grunwald 2010) and
political action is thus necessary. Petersen ardll&c(2011) share his view, arguing that
consumption is and ought to remain private whilstanability is a political aim. Consumer
responsibility is thus bound to influencing poldicdecisions. Billharz et al. (2011) and
Siebenhiiner (2011) oppose this view arguing thatswmers ought to change their
consumption patterns as such a change would rethgceustainability problem as well as
create pressure in the political sphere. Altogeta#trauthors agree that consumers have a
political responsibility for sustainability but d@digree on the question of responsible

! English Title: Consumers’ responsibility for stistbility.
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consumption and whether consumption can be pdliticelevant. The reason for the
disagreement is that the concept of sustainalgityains unclear in the discussion, so that the
correlative responsibility remains unclear as well.

| therefore embark to clarify the above disagreamien specifying the concept of
sustainability, specifically as a notion of intrand intergenerational justice. As such,
sustainability creates legitimate claims of humamg@s living today and in the future (Ott
and Doéring 2008). These sustainability claims émtaiorrelative responsibility to ensure that
they are fulfilled. Ensuring the fulfillment of gasnability claims requires that responsibility
for sustainability comprises at least three oblaggegt (Shue 1996): First, the obligation to
avoid depriving others from their claims. Secord dbligation to protect others from such
deprivation. Third, the obligation to aid the deped. Having specified the concept in such a
way, | reconsider the aforementioned discussionaralyze which of these obligations can
be ascribed to the responsibility of consumersthaat consumption choices.

In Chaper 3,Regulation of morally responsible agents with motiation crowding, |
focus on the impact of governmental policies on ri@ivation of an individual to assume
moral responsibility. In particular, | study thegttation of a morally responsible individual
with motivation crowding in the context of a negatiexternality.

Whenever negative externalities cause market &gikkmnventional economic wisdom (e.g.
Pigou 1932, Baumol 1972) suggests the introductibgovernmental policies (especially
taxes or subsidies) to obtain an efficient outcomao critical assumptions are that
preferences are purely self-centered and indepériden governmental policies. However,
both assumptions are not generally justified. Fitsiman beings often assume moral
responsibility, i.e. they respond to moral obligas (e.g. Sen 1977, Brekke et al. 2003).
Second, evidence on Motivation Crowding Theory yFamd Jegen 2001) has shown that
governmental policies do affect preferences as #iwy individuals’ motivation to assume
moral responsibility. It is thus questionable wiegtkstandard economic instruments lead to
efficient outcomes. While there is a large bodwipirical evidence on moral responsibility
and motivation crowding (e.g. Gneezy et al. 20bh)Jy few theoretical treaties on the issue
exist. None of these theoretical studies has sanatiusly considered negative externalities,
moral responsibility and motivation crowding. Givéimese phenomena, the focus of this
paper is to analyze whether a Laissez-faire, aptalicy, provision of information, and a
complementary policy may lead to efficiency.

For this purpose, | develop an economic model basethe dual preferences model of
Brekke et al. (2003) and the motivation crowdingdeloof Frey and Oberholzer-Gee (1997).
In my model, the consumption decision of individdatreates a negative externality which
directly harms individuaB. Individual A is motivated to assume moral responsibility as she
weighs her self-directed utility from consumptioftiwthe knowingly inflicted externality on
individual B. The model can accommodate motivation crowdingespolicy measures affect
the relative weight individuah assigns the externality: a tax decreases the weigthe
externality, reflecting a decrease in the motivatio assume responsibility (crowding-out); in
contrast, provision of pefect information about éxternality increases the weight, reflecting
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an increase in the motivation to assume respoitgiliicreases (crowding-in). | use this
model to evaluate four scenarios: a laissez-faiemario, a tax-only scenario, an information-
only scenario, and a complementary scenario whette tax is introduced and information is
provided.

In Chapter 4Endogenous Environmental Policy when Pollution is lansboundary, |
examine how individuals which form lobby groupseatfthe determination of environmental
policy when governments seek not only to maximizdfave — as is their responsibility to
their voters — but simultaneous maximize supportldhby groups. More specifically, |
consider the case in which two countries are linkedugh transboundary pollution.

There is ample evidence that environmental policyngtion is indeed influenced by lobby
groups since governments seek their support (Fk&sbn et al. 2005). This leads to a
distortion of the governments’ responsibility to ximize welfare with the resulting
equilibrium policies differing considerably frometiPigouvian rule (Aidt 1998). For national
pollution, the distortion from lobbying has beerodmly discussed in the literature (e.qg.
Fredriksson 1997, Schleich 1999, or Aidt 1998). Fansnational pollution, an additional
distortion may arise: When national environmentaligies remain non-cooperative, even
responsible governments internalize externalitidy t the extent that they affect their own
country (Markussen 1975). Is is largely unclear hbes distortion arising from lobbying and
the distortion arising from transnational pollutimrieract. This paper aims to fill this gap by
focusing only on the interaction of a political tdikion and transnational pollution.

To this end, | employ the common agency model apexl by Bernheim and Whinston
(1986) and introduced by Grossman and Helpman (1i@9%he economic literature. | assume
that there are two small open economies producipgllation intensive good with perfectly
transboundary pollution. The assumption of smalkrogconomies is crucial to avoid
economic leakage effects (which have been discusséionconi 2003) and to focus on
strategic interaction due to transboundary poliutieurthermore, | assume that both national
governments maximize a political support functiohiek is composed of national welfare
and contributions by lobby groups. An environmenii@bby group advocating stricter
environmental policies is formed by individuals wée afflicted with pollution. In contrast,
an industrial lobby group advocating laxer enviremtal policies is formed by individuals
who derive income from the production of the patigtgood. The relative strength of the
lobby groups, the preferences for environmentallityuand the importance of national
welfare for the governments’ support may differviztn the countries.

3.Discussion and conclusion

In Chapter 1,A utilitarian notion of responsibility for sustainability, | verify that

responsibility for sustainability can be clearlydamambiguously conceptualized in economic
models. Regarding the relation of responsibility $oistainability to established normative
criteria, | find that sustainability and responbipifor sustainability are equivalent if and only
if sustainability is feasible. If it is not, thesdill exists a responsible allocation which is
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Pareto-efficient. This finding affirms that respimlity may provide action guidance even if
the aim of sustainability is not feasible. Furtherg) utilitarian welfare maximization without
discounting always fulfills the criterion of resminility. Moderate discounting may be
responsible if it leads to a sustainable allocatibnhowever, sustainability is not feasible,
discounting is not responsible.

One limitation of the analysis is that | focus be satisfaction of basic needs and thus on a
specific concept of sustainability and on a speatfihics. The satisfaction of basic needs,
however, can only be regarded as a minimum regeineor sustainability. For other aspects
of sustainability, the approach is less well suitadd hence other conceptualizations of
responsibility are needed. A second limitation @ns the simplicity of the model.
Introducing a second good into the model mightvaltbe analysis to cover further issues, to
gain further generality and to converge to standg@homic models. For the purpose of the
paper to provide general insights on responsibilitgywever, using a simple model is an
adequate strategy (Baumgartner et al. 2008: 9).

Generally, this paper demonstrates that the coimcept responsibility adds specificity to
the economic discussion about sustainability in tegpects: (1) it clearly specifies how to act
if sustainability is not feasible; (2) it specifieew to balance the trade-off between legitimate
claims of present and future generations. In agiuitthe approach of this paper is useful for
further economic research, especially regardingoamsibility for sustainability under
uncertainty which arises, for example, from tecbgalal progress.

In Chapter 2 Verantwortung von Konsumenten fur Nachhaltigkeit, | argue that the
responsibility for sustainability of consumers caisgs three obligations. The first obligation
concerns consumers’ consumption choices where omersuought not to deprive others from
their legitimate sustainability claims. In contrastthe argument of Grundwald (2010), this
obligation is relevant. For example, Meyer et aD10) estimate that moderate consumption
changes in the fields of alimentation, constructoil habitation could save up to 8.7%,CO
emissions in Germany by 2020. The second obligatamterns the protection of others from
the deprivation of their sustainability claims, garlarly by the design of the economic
system in such a way that strong incentives toidemthers are avoided. This obligation is
especially relevant if consumers have trouble [fudf§ the first obligation (avoid depriving
others from their sustainability claims). This sed¢mbligation can be fulfilled by consumers
directly by getting involved in the political prageor indirectly by their consumption choices
which influence political decision-makers. Yet, samers are not obliged to fulfill this
obligation through their consumption choices. Thedt obligation to aid the deprived is
borne by consumers if failurewgithin the economic system caused the deprivation. If
deprivations were cause by external influencesegi@mple by natural disasters, consumers
do not bear the obligation to aid. Again, perforqitmis obligation through consumption
choices is not mandatory and only desirable i§itmore efficient than other means such as
giving directly to non-governmental organizations.

Due to its normative nature, my analysis cannotwwanshe question whether society
should direct more attention to responsible congionghoices or to political efforts. | show,
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however, that both measures are relevant. Whiclsunes currently deserves more attention,
remains a matter of implementation. My concluseihiat both, individual consumption and
political involvement, can and ought to be bettéituzed for sustainability and therefore no
single measure should be trivialized.

In Chapter 3Regulation of morally responsible agents with motiation crowding, |
first show that moral responsibility is unlikely kead to Pareto efficiency but may increase or
decrease the market failure. Hence, the necessitydvernmental policies remains although
individuals assume moral responsibility. Secorfthd in a tax-only scenario that there exists
at least one efficient tax rate even if there tiergy motivation crowding. The intuition is that
once all moral motivation is crowded-out, a tax l@gspjust as in the standard economic
model. However, setting a tax at an ineffiently l@vel may exacerbate the market failure
due to motivation crowding. Third, | show in ananmhation-only scenario that provision of
perfect information may not lead to Pareto-efficieut may still diminish the extent of the
market failure. Fourth, a complementary policy rfjoiuse of a tax and provision of
information) may require lower taxes, may reducekeiafailure due to inefficiently low
taxes, and may lead to efficiency without fully wdaing-out moral motivation. This result is
highly contingent on parameter values so that aptementary policy is recommendable for
some but not for all cases.

One limitation emerges from a lack of empiricaldance on crowding effects. While
many studies demonstrate the existence of motivatimwding, the precise response of
motivation crowding to policy measures is mosthkmwown: Do crowding effects increase or
decrease with a tax rate or the size of an infdonatampaign? Does an information
campaign affect the crowding effects of a tax? &isuach questions are still open, the model
had to remain very general and some outcomesaldteong reversal of market failure, had to
be ruled out by assumption.

A second limitation concerns the weaknesses ofxamdy policy in the paper. These
weaknesses are not derived by the model, becausewthuld require an unreasonably
complex general equilibrium model. Instead, theg #re result of general considerations.
This reduces the appeal of the result and prevemi®re detailed analysis of, for example,
motivational spill-overs. Despite this limitatiohpelieve that the weaknesses of a tax-only
policy stand on firm considerations and should theisaken seriously.

The third limitation is that the paper does notvile new policy instruments to the
problem of motivation crowding. It merely discussbe effects of well known instruments
and concludes that they should be used with casiimee motivation crowding impedes their
proper application. Notwithstanding, the paper nsake important contribution by providing
a general framework for further theoretical reskas well as guidance for further empirical
research.

Altogether, motivation crowding challenges the @&nt application of tax policies, but not
the efficiency of tax policies itself. To fully uadstand the regulation of morally responsible
individuals, it will be necessary to shed furthight on in how far higher taxes or levels of
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information cause stronger crowding than lower saxelevels of information, and in how far
complementary instruments affect the crowding é$fet taxes.

In Chapter 4Endogenous Environmental Policy when Pollution is lansboundary, 1
present three major findings. First, environmeptdicies adopted by self-interested (political
support seeking) governments may be more strintfert by responsible (social welfare
maximizing) governments. More precisely, the distor arising from transboundary
pollution may be alleviated by the distortion argsifrom lobbying if the influence of the
environmental lobby group is higher than that @& thdustrial lobby group. Second, due to
the interaction of distortions the space of optipalicies increases: politically optimal tax
rates may be too high to optimally internalize #m@vironmental externality (for strong
environmental lobby groups) but they may also be lkmw (for strong industrial lobby
groups). They may even be negative such that govamts subsidize the production of the
polluting good. Third, the interaction of the diions may create instability of the
equilibrium if the relative influence of either by group is too large. In the resulting corner
solutions, one country cedes production of theypiold) good to the other.

There are three limitations concerning this papest, the paper is not directly related to
any specific specific real-world situation thaséeks to illuminate. One might argue that this
limits its interest. | disagree with this view. Thare, in fact, real-world situations adequately
related to the assumptions of the paper, such amd8ravian SQ depositions or the
phenomenon of Asian Brown Clouds. In addition, fheper serves general interest as it has
the purposes of theory-development and of undefsignthe functioning of the two
discussed distortions.

Second, some assumptions of the model are veryictes such as non-depletable
externalities, only two countires with only oneniirin each, exogenous lobby group
membership and no economic leakages. This is dubeccommon agency model that |
employed. While being a powerful instrument to dr@gndogenous policy making, it allows
only for a narrow scope of analysis. Naturallyariéhg these assumptions could substantially
enrich the scope of the analysis. Still, the analpsovides valuable insights regarding the
relation of the two interacting distortions. Thessights are applicable to a wide range of
phenomena, including pollution stretching over mdn@n two countries or depletable
externalities.

Third, the result that an increase in the sharefindustrial lobby group may lead to an
increase in national social welfare is driven by ttevenue effects operating through
exogenous lump sum reimbursement. Ethier (2007) duaeectly pointed out that such
revenue effects do, in reality, not play a big ride shaping the policy preferences of lobby
groups. The paper therefore overrates revenuetefiiee to the model characteristics.

Notwithstanding, if environmental concerns are aysdtically underrated (for example
due to the occurence of transnational pollution raowlcooperating governments), a moderate
and asymmetric relocation of political influencewslfare improving and reduces overall
pollution. Restrictions on lobbying by pollutingdastries and support for lobbying by
environmental groups could be brought about by enbar of concrete measures. For
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example, donations to parties could be restrictethia would affect industry associations and
corporations scope for lobbying disproportionatén an individual level, the results of the
paper provide a strong argument to join or supgavironmental lobby groups.
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1 Introduction

Sustainability is a very broad conception of justids such it poses an imperative on
presently living persons. This imperative of susdility implies intra- as well as
intergenerational justice. More specifically, asfimed by the Brundlandt Commission
(WCED 1987), sustainability refers to the satigtacttof basic needs of present and future
generations. To realize sustainability, presentiynd) persons ought to act sustainably which
implies at least two obligations: one directed taigathe present generation and the other
towards future generations.

Acting sustainably means to take specific actionsaccordance with the norm of
sustainability in a concrete action context (Baurtiggi et al. 2010). An action context is
characterized by a feasible set of actions, givgstesn structure and dynamics, and
knowledge of the system. This may create a gapdmivwhe general and abstract imperative
to act sustainably, and the specific action contmte the set of feasible actions and the
knowledge of the system may be limited. This pawes to fill this gap by conceptualizing a
person’sresponsibilityfor sustainability.

The concept of responsibility — as it has emergednfmodern practical philosophy,
political science, and law — links abstract norniih wpecific action contexts (Baumgartner et
al. 2010). It is gaining importance in the normatassessment of public policy-making as
well as of private decision-making, since the intpacf human actions have increased
dramatically in modern times (Jonas 1979). Somettgoare irreversible and occur at remote
places or far in the future, such as e.g. anthrepiagclimate change or biodiversity loss.
Furthermore, action contexts are often charactrimeuncertainty and unidirectional power
structures.

One crucial feature of responsibility is that itlimited — namely by the acting person’s
possibility of compliance as well as by the needbelance a plurality of normative
obligations. Therefore, the imperative of sustailitglcannot imply an absolute obligation to
attain a particular (sustainable) state or devekgnof the world. It does imply, though, a
relative obligation to do one’s best to live upthie challenge of sustainability. Responsibility
thus provides a criterion for decision-making evfethe aim of action (e.g. sustainability) is
out of reach. Thereby, it adds to economic thednickvtraditionally assumes that the aim of
action (e.g. utilitarian welfare maximization und&me constraints) can always be reached.
The crucial question of responsibility, then, id1avexactly does “one’s best” mean?

In this paper, we develop and formalize a utildarinotion of responsibility for
sustainability which is inspired by Singer's (1973rinciple and the Brundtland
Commission’s notion of sustainability (WCED 1987o illustrate the meaning of the
utilitarian notion of responsibility thus developede apply it in a simple model and relate it
to established criteria for the normative assessmemtertemporal societal choice, namely
Pareto-efficiency, (discounted) utilitarian welfarenaximization, and Brundtland-
sustainability. The model comprises two non-ovegriag generations. They share a natural
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resource from which they produce a consumption dbatlallows them to satisfy their basic
needs and wants. We thus model a simple resoudcea@bn problem, yet with a
unidirectional power structure: the first genematean decide which share of the resource to
use for itself and which share to hand over tosé@nd generation. This simple setup allows
us to analyze and compare which allocations satiigfgrent normative criteria.

This study adds to the economic literature abogpoasibility. The normative strand of the
literature focuses predominantly on retrospectiesponsibility, that is “the idea that
individuals are or should be held responsible, émes degree, for their achievements”
(Fleurbaey 2008: 1). We follow the idea of forwdmdking responsibility in the sense of an
obligation (as in Baumgartner et al. 2006) and grarthis idea as we formally implement it
in economic modeling. Besides normative implicasioh responsibility, there further exists a
descriptive strand in the literature, which anadgizhe implications of individuals wanting to
assume responsibility for the public good (e.g.yFt897, Brekke et al. 2003, Nyborg and
Rege 2003, Heyes and Kapur 2011).

Our results show that sustainability and respohisilfor sustainability are equivalent if
and only if sustainability is feasible. If it isohere still exists a responsible allocation viahic
is also Pareto-efficient. Further, the utilitaraelfare maximum without discounting always
fulfills the criterion of responsibility. Discoumiy may be rsponsible to a certain extent if
sustainability is feasible. If sustainability istrfeasible, discounting is not responsible. At a
more general level, we demonstrate that resporigibdn be formalized in economic models
which adds specificity to the discussion about radive conceptions such as sustainability.

The paper is organized as follows. Section 2 dsfinad discusses the concepts of
sustainability and responsibility, thus preparidge tconceptual, normative basis for the
analysis. Section 3 introduces the model. Sectiongives formal definitions and
characterizations, through necessary and sufficcamtditions, of the normative criteria.
Section 5 presents our results. Section 6 concludes

2 Conceptual foundations

Sustainability

Sustainability, as we understand it, is a very droanception of justice. It combines the ideas
of global intragenerational justice and of intergetional justice, and often also includes
justice towards nature. We apply a specific antbeeptric notion of sustainability, namely
the Brundtland Commission’s definition: “Sustairaldevelopment is a development that
meets the needs of the present without compromthie@bility of future generations to meet
their own needs” (WCED 1987: 43). This definitioncludes elements of intra- and
intergenerational justice but not towards natures lanthroprocentric and implies that only
human beings deserve moral attention. By “genearatibthus refers to all human beings
living at the same time periddFurthermore, Brundtland-sustainability is in peaesult-

! From now on, we use the term “generation” in gatse.
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oriented as it aims at the satisfaction of basiedseof the present generation, and in part
prerequisite-oriented as it aims at maintainingfthiare ability to satisfy basic needs. In this

paper, we focus on the aspect of intergeneratiuséice. However, our analysis can just as
well be applied to intragenerational justice.

The term “basic needs” requires further specifarati In the Brundtland-definition it is
further specified as “[...] the essential needs efworld's poor, to which overriding priority
should be given” (WCED 1987: 43). Such basic needtude two elements. First, they
include certain minimum requirements of a family fwivate consumption: adequate food,
shelter and clothing are obviously included, as laidee certain household equipment and
furniture. Second, they include essential servpresided by and for the community at large,
such as safe drinking water, sanitation, publiogport, and health and educational facilities
(ILO 1976: 32). For our analysis, a crucial assuampts that at least some basic needs “can
be set on the basis of scientific findings” (ILO789 33) and that essential, “[...] fundamental
human needs are finite, few and classifiable; andl fundamental human needs [...] are the
same in all cultures and in all historical perioddfax-Neef 1991: 18). These assumptions
ensure the applicability of Singer’s principle retcontext of intergenerational justice.

Being a conception of justice, Brundtland-sustaiitgbdefines legitimate claims of
present and future generations with respect tedtisfaction of their basic needs. Thereby, it
poses an imperative on presently living personsh$ersons ought to act in accordance with
the norm of sustainability, that is, they oughtait such as to fulfill all these legitimate
claims. Taking a specific action always occurs inoacrete action context in which there
exists a set of feasible actions and in which keolge about given system structures and
dynamics are crucial to choose actions that delidesired outcomes. There thus exists a gap
between the abstract norm of sustainability andsfiexific action context, which needs to be
closed in economic thinking and modelling.

Responsibility

This gap can be closed with the concept of respditgi Responsibility is a multifarious
notion. In the philosophical discussion of respbitisy, at least three different aspects of the
notion have been distinguished. (1) The primary mran of responsibility is being the
perpetrator of one’s own actions, that is, “[...] @seribes an action to oneself and allows for
it to be thus ascribed” (Baumgéartner et al. 20087)2 The primary meaning is purely
descriptive and has no moral relevance by itseHinhply states thaA is responsible foX if
and only ifA is the perpetrator of.® This is a precondition of morality, as one canydné
morally praised or blamed for an action that camseibed to oneself.

2 We use the terms “basic” needs, “essential” needs‘fundamental” needs synonymously.

% The related and no less relevant question of wifisture) consequences of one’s action can be
ascribed to oneself poses a number of intricaciess Wworld where several actors interact and there
are stochastic influences on system dynamics (Mgite 2008).
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(2) Often, we use ‘responsibility’ as a synonym édtigation (Williams 2008: 458). This
is what Baumgartner et al. (2006) call the secondaeaning of responsibility. In this
meaning, responsibility attains a moral significawehen obligations exist which a person
morally has to accept, that i8,ought to doX (positive responsibility) or ought not to do
(negative responsibility) for moral reasons. Subhgations arise for different reasons, one of
which are the legitimate claims that some claindbd have due to principles of justice. In
view of Brundtland-sustainability, there exists asiive responsibility (in the sense of:
obligation to fulfill a legitimate claim), namely tsatisfy the basic needs of the present
generation, and a negative responsibility, namelyndt compromise the ability of future
generations to satisfy their basic needs.

(3) Williams (2008) defines a third meaning of resgibility: “Responsibility represents
the readiness to respond to a plurality of norneatiemands” (Williams 2008: 459). In other
words, responsibility is important whenever a perse facing a plurality of normative
obligations. This becomes relevant for sustaingtals the Brundtland-notion of sustainability
contains two obligations: satisfying the basic eed the present generation and not
compromising the ability of future generations absy their needs.

Our notion of responsibility for sustainability emopasses these three meanings. That is,
our notion of responsibility is not purely descwpt (primary meaning) but is essentially
normative, as it refers to an oblication that a&ifem some principles of justice (secondary
and third meaning).

To further sharpen this notion of responsibility,e wieed to specify who bears
responsibility for sustainability. In general, tht®uld be every member of the present
generation, e.g. an individual, a group of indiatly a corporation, a nation state and so on.
The minimum requirement for being responsible idd¢oa person-like entity. Locke (1959:
264) defines a person“d$a] thinking intelligent being that has reasordaeflection and can
consider itself as itself, the same thinking thimggifferent times and places.” A person or a
person-like entity is thus defined by intelligence, capacity for masself-awareness and
consciousness of time and space. With our focusustainability as intergenerational justice,
we consider only presently living persons to beaponsibility for Brundtland-sustainability,
while the whole present generaficend all future generations have legitimate claitus to
Brundtland-sustainability.

* Locke’s idea of what constitutes a person is matisputed (see Gertler 2010 for a discussion). Yet,
it fits well with Singer’s understanding of a pemnso

®> From here on, we use the term “person” in a bsemse including all “person-like entities” which
satisfy Locke’s definition.

® Note that the two groups of (1) the presentlyniivigeneration, who holds legitimate claims to the
satisfaction of their basic needs according to Btiamd-sustainability, and (2) the presently living
persons or person like entities, who bear respomgilfor sustainability, do not need to be
indentical. There may be members of the presergrgéion who are not persons, and there may be
persons who are not members of the present gemer#s an example of the former, a presently
living human infant has according to Brundtlandtaimability a legitimate claim that her basic
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As we have now defined the subject (presently §ypersons), object (basic needs of present
and future generation) and justification (sustailitgh as justice) of our notion of
responsibility, we proceed with discussing the eixtd responsibility. What are the limits of
a person’s responsibility for sustainability? Thare two fundamental limits.

The first limit is the widely endorsed ‘ought-imgéi-can’ criterion according to which one
can be only obliged to do what one actually can dis. rationale is that responsibility
presupposes the possibility of compliance: “[ajetguiding principles must fit human
capacities, or they become strange in a damaging pantless” (Griffin 1992: 123). The
possibility of compliance implicates that a perduas the power and the knowledge to
comply. The power to comply refers to physical amehtal abilities of the person as well as
to the availability and effectiveness of instrungent resources. For example, imagine the
situation of a drowning child. We do not hold agmer responsible to save the child who is
unable to swim, who is mentally paralyzed or whe ha means to call somebody else to save
the child. The knowledge to comply refers to sitwad in which a person cannot know the
legitimate claims of others or the implicationshefr actions. In the example, a person cannot
be held responsible to save the drowning chilché sannot know that the child is actually
drowning. Hence, power and knowledge limit one’spansibility as they delineate the
possibility of compliance. In this paper, we foaus the power to comply, as defined by a
limited set of feasible actions, and leave questi@tated to knowledge for future reseatch.

The second limit concerns the legitimate claimgh&f person who bears responsibility.
Conceptions of justice define legitimate claimsome individuals or collectives. In the case
of Brundtland-sustainability, each member of thespnt and of future generations has a
legitimate claim with respect to the satisfactidriig or her basic needs. To satisfy this claim
is the responsibility of persons of the presentegation. However, these persons have the
same legitimate claim with respect to their ownibageds. It follows that there may arise a
conflict between the obligation for the satisfantimf basic needs of others and the obligation
for the satisfaction of one’s own basic needs. lBaw exactly do the legitimate claims of a

needs are satisfied, because she is part of tlsemgrgeneration. However, we do not consider an
infant as a responsible person, because she hgsttveloped all characteristics of a personh suc
as reason and reflection. As an example of therl|aitbusiness corporation that can be considered a
a person-like entity because it has all the chaatistics of a person (hence the name: “corporgtion
and, therefore, bears responsibility for sustaiitgpidoes not have any legitimate claim to the
satisfaction of its “basic needs” because thesemsedefined for individual human beings.

" The ought-implies-can criterion goes back at léagtant who maintained that responsibility as a
duty or obligation presupposes the possibility afpliance: “it would not be a duty to strive after
certain effect of our will if the effect were immikle in experience* (Kant 1991: 62). Contemporary
philosophers, such as Singer (1993) or Griffin @98@rgue in a similar way that it would be “absurd
to say that we ought to do what we cannot do” (&iri93: 242).

8 Krysiak (2009) discusses responsibility — yet,yoirl the primary meaning (i.e. ascription of
consequences to actors) — for the case in whichsept actor acts under uncertainty.
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responsible person limit the responsibility forfifiihg the legitimate claims of others? An
answer to this question is given by Singer’s pphei

Singer’s principle

The utilitarian ethicist Singer starts with the mative assumption that suffering — e.g. from
lack of shelter or food or, more generally, fronsaitisfied basic needs — is something bad.
Singer’s principle then states that “if it is inropower to prevent something bad from

happening, without thereby sacrificing anythingcomparable moral importance, we ought,

morally, to do it* (Singer 1972: 231). With “we”,irffjer refers to persons in the sense of
Locke (1959) as defined above. Hence, all persoasesponsible to prevent suffering of

others, e.g. from unsatisfied basic needs.

A crucial idea of Singer’s principle is that thaiohs of a responsible person are legitimate
in limiting this responsibility only to the exterthat they are “of comparable moral
importance”. For instance, claims to consume adahes, shoes, or concerts are, according
to Singer,not of comparable moral importance compared to thecbaseds of suffering
persons. It follows that the obligation to prevemtremedy the suffering of others holds
insofar as the responsible person is not also mfferom unsatisfied basic needs. More
specifically, Singer defines that a responsiblesperought to give“to the point of marginal
utility, at which by giving more one would causeesalf and one’s dependents as much
suffering as one would prevent [...]" (Singer 19724 The point of marginal utility hence
provides an explicit definition of the relation leigitimate claims of the responsible person
and of those of other suffering persons. Respditgilbor the latter extends up to the point
where positive and negative marginal effects ofngj\more are equal.

Singer’s principle is a modified version of thelitdrian principle. It differs from standard
utilitarianism as it states that minimizing suffegi is morally more important than
maximizing the satisfaction of wants, thus intradgca lexicographic ordering. In this sense,
it is very well suited to specify the limits of pEmnsibility for Brundtland-sustainability, as the
latter only defines that basic needs should befgdiand not what ought to be done beyond
that point.

To apply the principle in the context of Brundtlasustainability, we make the normative
assumption that unsatisfied basic needs of presshfuture generations are something bad.
All members of present and future generations su¥feen their basic needs are not satisfied.
With this assumption, we apply Singer’s principleddimit the responsibility of present
persons to act responsibility by the point of maadiutility, at which by saving more
resources for future generations present personveause themselves as much suffering as
they would prevent in future generations.

° Singer discusses the context in which a personrearedy suffering of others by “giving” a
donation. Hence his wording.
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Utilitarian notion of responsibility for sustainabi lity

To sum up, the imperative of sustainability canmmply an absolute obligation to attain a
particular (sustainable) state or development @& torld. It does imply, though, the
responsibility to use the best available knowledgd power to, according to Brundtland
(WCED 1987), meet the needs of the present geonaratithout compromising the ability of
future generations to meet their needs. Our uidita notion of responsibility for

sustainability can be summarized as follows:

Presently living personsre responsible fomeeting the basic needs the present
generation andot compromising the abilitgf future generations to meet their basic needs to
the extent opresently living persongossibility of compliancand to the point omarginal
utility.

3 Model

There are two non-overlapping generatiohs: 1,21° Both have preferences over
consumptionC;, represented by a utility functidd,(C;) which is characterized by positive
and decreasing marginal utility.

In line with both Singer (1972) and Brundtland (BT 1987), we assume that in the utility
function, there is a distinction between consunmmptielow and above a levefN at which
basic needs are satisfigef" is identical for both generations, normalized t@dd yields a

utility level U,(C®") = UPN. To the extent that their basic needs are nosgsfied, that is

for C,<C®N, both generations have identical preferences.eims of Singer’s ethics,
unsatisfied basic needs means that persons aexiegffThe assumption thus states that any
further unit of food, shelter or medicine has tlane marginal effect on every suffering
person. In other words, we assume persons to ke eqgtheir suffering.

Beyond the threshold where basic needs are mdtjstfar C, > C®N, their preferences
may or may not be identical. The assumption of idahpreferences below the basic needs
level and diverging preferences beyond that pamtat only central for Singer’s ethics and
the Brundtland notion of sustainability but is aiedine with e.g. the arguments of Partridge
(2003) who states that “[...] it is much easier tentfy and address the causes of misery,
than to promote the wellsprings of happiness. Thisspecially so with regard to the future.
Their pains and ours can be traced to our commomaso needs and the status of the
planetary ecosystem which sustains us both. The@spres and satisfactions will come from
developments in culture, taste and technologywieatannot even imagine.”

The utility functions are given by:

c* forc,<C®N fort=1,2

u 1
C*forc,>C®N  fort=1,2, 1)

U (C = {

1% For simplification, we assume that each generatitsists of one representative person.
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with 0< o; <a < 1. Marginal utility from consumption is thus sthctarger if the basic needs
are not met than if they are met. The utility fuons are depicted in Figure 1:

U,

N

s8]

(BN "

Figure 1: Utility functions

Consumption is being generated from the (consuraptige of a resource stoBk> 0. This
stock can be allocated between both generatiorts that each generatidnt = 1,2) has an
endowmenR:

R, +R, <R. (2)
Each generation has a simple linear productiomigogy represented by the function:

Cl(R1) =Ry, 3)

C(R) =Ry (4)

y > 0 is an exogenous factor which can be broadly pnéged: either as productivity change
or as natural renewability/growth of the resourtieere is no waste in production such that
every unit produced will be consumed.

With these assumptions, there exists a minimaluresoendowmenR™" which exactly
allows both generations to satisfy their basic seed

R”"”=1+%. (5)

4 Definitions

Within this model, we now define resource allocasid®;, R, ) to be sustainable, responsible,
Pareto-efficient, and Discounted-utilitarian-we#fanaximal. Further, we characterize each of
these resource allocations with necessary anccmrificonditions. An allocation feasibleif
the sum of the resource endowments is not larger tiie total resource stock(Rg. (2)).
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In line with the Brundtland-conception (WCED 1983)istainable allocations are defined
as meeting the basic needs of both generations.

Definition 1 (Sustainable allocations)
A feasible allocationR,, Ry) is calledsustainablaf and only if it yields for alk =1,2

G(R)=C™MN=1. (6)

With this definition, sustainable allocations ahaacterized as follows.

Lemmal
A feasible allocationRy, R,) is sustainablaf and only if it meets the following conditions:

R, > landR, > 1/y (7)

The conditions for sustainable allocations areiiiviet both generations need a minimal
resource endowment, as defined by Eq. (7), to be t@b satisfy their basic needs. The
minimal endowment of the second generation is ogetit ony. If y is large (e.g. due to high
technological progress or natural resource groviti®) second generation needs a small share
of the resource. A small(e.g. due to ecological degradation) requireggelaesource share
for the second generation. Further, Eq. (7) shdves éxistence of sustainable allocations

requires thaR > R™",

Applying our notion of responsibility developed iSection 2 to this notion of
sustainability, we continue with the formal defioit and necessary and sufficient conditions
of responsible allocations.

Definition 2 (Responsible allocations)
A feasible allocationRy,Ry) is calledresponsiblaf and only if it yields for alt =1,2

C(R)=CBN=1 forR=R"" (8)

dU;(C1(R)) dC1(R)  dU,(Cy(Ry)) dC,(Ry)
dc, dr; dc, dR,

andR=R; +R, forR<R"". 9)

Our definition of responsible allocations distingjues situations in which it is feasible to
satisfy the basic needs of both generations (Ef, éhd situations in which this is not
feasible (Eq. (9)). If it is feasible, obviouslyl @llocations in which basic needs of both
generations are satisfied, are responsible. Howefvére resource stock is too small, there
still exists a responsible allocation: the wholso@rce stock must be allocated such that there
are equal marginal utilities from consumption. Thissures that suffering in the sense of
Singer is minimized.

With this definition, responsible allocations ateracterized as follows.
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Lemma 2
A feasible allocationRy,R,) isresponsibldaf and only if it meets the following conditions:

R,>landR,>1/y forR>R"", (10)
R,=yR,andR=R; + R, forR<R™". (11)

Lemma 2 shows that in the characterization of reside allocations one needs to distinguish
two cases: one (Eg. (10)) in which attaining thedartying normative aim (here:
sustainability) is feasible, and one (Eq. (11)vimch it is not.

Now we define Pareto-efficient allocations.

Definition 3 (Pareto-efficient allocations)
A feasible allocation R;,R,) is called Pareto-efficientif and only if there does not exist
another feasible allocatio(R}, R;) such thatU,(C(R)) = U,(C,(R)) for all t =1,2 and

U (C(R)) > U (C(R)) for at least oné

With this definition, Pareto-efficient allocatioase characterized as follows.

Lemma 3
A feasible allocationRy,R,) is Pareto-efficienif and only if it meets the following condition:

R= R]_ + R2 . (12)

Since our model consists of one resource whichotdy be transformed into one good, and
there are no externalities, all allocations whisk the entire resource stdeknust be Pareto-
efficient.

Next we define allocations which are a discountglitarian-welfare maximum.

Definition 4 (Discounted-utilitarian-welfare maximum)
A feasible allocation{R;, R,) is called adiscounted-utilitarian-welfare maximurhand only
if it solves:

max W= U;(C1(R)) + dUy(Co(Ry)) st. R=R + R, (13)

In this definition,é = 0 is a discount factor which is the weight of thaity of the second
generation in the overall welfare function. The gl case ofd =1 means that no
discounting takes place.

With this definition, discounted-utilitarian-welmaxima are characterized as follows.

Lemma 4
A feasible allocationR;, Ry) is adiscounted-utilitarian-welfare maximurhand only if it
meets the following condition:

26



(X]_(Rl)al = 8(12(’YR2)Q2 and R= R, + Ry forR > Rmin, (14)
(RD*=8(yRy)*andR=R; + R, forR< R™", (15)

Discounted-utilitarian-welfare maxima are charaett by equal discounted marginal utility
of both generations. Marginal utility of the secageheration is weighed differently by the
discount factor than marginal utility of the figgneration.

Our analysis adds to the discussion about theadtlagitimacy of discounting. In general,
there are three reasons for discounting (GollietOQ0First, there is individual or societal
impatience or pure time preference. Yet, ever siigou (1920) it is clear that while this
argument may describe actual human behavior, ihatabe used normatively to justify
discounting. Second, there is the assumption ofedsing marginal utility and future
economic growth (Ramsey 1928). If there is higlwrsumption available in the future due to
economic growth, and if marginal utility is decrieas with the level of consumption,
intergenerational equity allows for discounting.ir@ih uncertainty about future outcomes
allows for discounting as it makes future well-tgeumcertain. All taken together, there seems
to be some ethical legitimacy in discounting, a@lsmormative criteria of societal choice, at
least to a certain extent.

5 Results

In this section, we present our results. First, avecuss the properties of responsible
allocations. Further, we relate the necessary aufficient conditions for responsible

allocations with the conditions for sustainableye®aefficient, and discounted-utilitarian-

welfare maximum allocations.

Proposition 1 (Reponsibility)
If R > R™", there exist infinitely many responsible allocatip characterized by Condition
(10). If R< R™" there exists a single responsible allocationradtarized by Condition (11).

Proof Eq. (10) shows that there are infinite respomsisllocations iff R> R™". Eq. (11)
shows that there exists one responsible allocéfiéh< R™".

This means, that in any case there exists a retperalocation. If sustainability is feasible,
that is if R>R™", there exist infinitely many responsible allocaso This is due to the
Brundtland notion of sustainability which is bliddr distributional aspects once all basic
needs are satisfied. Our notion of responsibiliigsato this as it defines one responsible
allocation for R< R™" when sustainability is not feasible. At this alition, Rmust be used
completely(R = R; + R,) and marginal utilities from consumption must beads required
by Singer’s principle (which is the case fof R yR»).
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Proposition 2 (Sustainability)
If R > R™" each responsible allocation is also sustainabié, vice versa. In contrast, if

R<R™" the responsible allocation is not sustainablesp@esibility for sustainability is,
hence, equivalent to sustainability if and onlguktainability is feasible.

Proof Eq. (10) shows that there are infinitely manypressible allocations for B R™".
Comparison of Eq. (7) with (10) shows that all edlbons satisfying Eg. (10) must also
satisfy Eq. (7). Comparison of Eq. (7) with (11peis that an allocation satisfying Eq. (11)
cannot satisfy Eq. (7). O

Our model illustrates the common and diverging props of the criteria of sustainability and
of responsibility for sustainability. They are eeplent whenever sustainability is feasible. If
it is not, they differ since then a responsibl®@@dtion exists while a sustainable allocation
does not exist. The criterion of responsibility ghorovides action guidance even if it is not
feasible to attain the underlying normative objezfihere: sustainability).

Proposition 3 (Pareto-efficiency)

If R > R™" there exist some responsible allocations whiehaso Pareto-efficient. These
are characterized by

R=R, +RyandR, > 1andR, > 1/y. (16)

Neither are all responsible allocations Paretceifit nor are all Pareto-efficient allocations

responsible. If R< R™", the responsible allocation, which is characterizg Condition (11),
is Pareto-efficient.

Proof: Comparison of Eqg. (12) with (10) shows that some ot all allocations satisfying
Eq. (10) also satisfy Eq. (12), e.qs R 1 andR, = 14 for R > R™" satisfies Eq. (10) but
not Eq. (12) while all R=1+¢and R = 1/y for R= R™M™ 4 ¢ with & > 0 satisfy Eq. (10)
and Eqg. (12). Comparison of Eq. (12) with Eqg. (8hpws that an allocation satisfying EQ.
(11) also satisfies Eq. (12), as Eq. (12) is phEa (11). But not all allocations satisfying Eq.
(12) satisfy Eq. (11), e.g.;R=1—¢ and R = 1/y for R= R™" — ¢ with ¢ > 0. Eq. (16)
follows straightforwardly from Eq. (12) and Eq. (7) O

Since the Brundtland notion of sustainability does require Pareto-efficiency, the criterion
of responsibility for sustainability does not reguPareto-efficiency if and only if sustainable
allocations are feasible. The Brundtland notion etyeidefines a minimum standard and
allows for wasteful allocations once the standaraahieved.

If sustainability is not feasible, the criterion @sponsibility requires Pareto-efficiency in
order to minimize suffering in the sense of Singer.
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Proposition 4 (Discounted-utilitarian-welfare maximum)

There uniquely exists a discounted-utilitarian-wegf maximum, characterized by Condition
(14) or (15). If no discounting takes plades 1, the discounted-utilitarian-welfare-maximum
allocation is responsible. If, in contrast, disctu takes placej # 1, the following holds:

For R> R™", the discounted-utilitarian-welfare maximum iseaponsible allocation iff
oM <5< oM (17)

1—(12

. n_a(g 1 a;-1 _a =
with ™" = 22 (R - ;) ands™ = 2 (;R- 1) .

For R< R™" the discounted-utilitarian-welfare maximum is aaesponsible allocation.

Proof. For¢é =1, comparison of Eq. (15) with Eq. (10) shows thiatallocations satisfying
Eq. (15) must also satisfy Eq. (10). The same hinid&q. (14) and Eg. (10) sineg < o for
all t =1,2. Foro #1, using B > 1/y from Eq. (10) and R>1 in Eq. (14) yields Eq. (17).
Comparison of Eq. (15) with Eqg. (11) shows thataflocation satisfying Eqg. (15) cannot
satisfy Eq. (11). O

Let us first discuss the case without discountthgt isé = 1. If the resource stock is large

enough (R> Rmi”) so that sustainable allocations exist, the distsdrutilitarian-welfare
maximum must be sustainable and responsible sirarginmal utility of both generations is
strictly larger when the basic needs are satigBeée Eq. (1)). Any non-sustainable allocation,
therefore, cannot be a discounted-utilitarian-welfamaximum. As there exist infinitely many
sustainable and responsible allocations in thise,cdbe discounted-utilitarian-welfare
maximum is merely one out of many responsible alions. If no sustainable allocations
exist (i.e. R< Rmi”), Singer’s principle requires that responsibleo@tions minimize
suffering which is simply a negative formulation miximizing happiness and thus of the
principle of Utilitarianism. It follows that the sponsible allocation in this case must be a
discounted-utilitarian-welfare maximum.

Now, let us discuss discounting, thatdst 1. Discounting yields a sustainable and
responsible allocation if and only if there exigst@inable allocations and the discount rate is
within the range specified by Condition (17). Thuition is as follows. The Brundtland
notion of sustainability merely defines a minimutarglard of sustainability as satisfied basic
needs. If this standard is feasible, discount ritasdo not favor any generation too strongly
yield sustainable allocations. Discount rates raitsg/ing Condition (17) however, vyield
allocations in which the basic needs of one geieratannot be satisfied and which are thus
neither sustainable nor responsible.

The range specified by Condition (17) has the folhg intuitive properties. Intuitively,
large technological progress) (allows for larger discounting of future utilityo tbe
responsible. A large resource stock @lows for a large discounting in general. Furtre
large (small) ratio ofu;/a, allows for larger (smaller) discounting of futundlity to be
responsible, as it implies that marginal utility thie first generation is higher than of the
second generation.
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If the resource stock is so small éRRmi”) that no sustainable allocation exists,
discounting is not responsible. Any unequal vabratf utility between generations will not
minimize suffering and, therefore, cannot be respmea. This result is interesting in light of
the two ethically acceptable arguments for disaogntconsumption growth with decreasing
marginal utility, and uncertainty.

The argument of growth with decreasing marginalityticannot be upheld in favor of
discounting if sustainability is not feasible, besa it is already included in the criterion of
equal marginal utility. If there is growth in terraga largey, Eq. (11) shows that this yields a
larger resource share for the first generation ha tesponsible allocation. Any further
discounting can thus not be justified with thistargnt'! The case of uncertainty is different.
In our model, we assume that there is no unceytaldhcertainty may thus not be an
argument for discounting in our model. However omporating uncertainty, about e:g.in
the model, might very well justify discounting whenstainability is not feasible.

Figure 2 summarizes our main results foe R™":

U,

(6 =1)

7, (5 - 0"111i11)

UB?\' ..............

UPF

LI]BN [/{ [ "T
1

1 1

Figure 2: lllustration for R> R™" of responsible R, dashed area), sustainab® (ashed
area), Pareto-efficient (UPF) and discounted-atiin-welfare maximum (for examplé/;
andW,) allocations.

The utility possibility frontier (UPF) — the cune®nnecting(0, U,) and(U,, 0) — contains all
Pareto-efficient allocations. On the UPF, we fiheé tiscounted-utilitarian-welfare maxima

' See also Roemer (2011: 374): "And if [future] stieis are indeed ‘richer,’ because of the
technological progress that takes place [...] anchbbge we have saved the global commons for
them, and it turns out that the optimal policy tfesr consuming more than we do, their average unit
of consumption will not receive as much weight lie social-welfare function as our average unit
[...], which implements diminishing marginal utilityVhy further discount their utility with positive
discount rates?"
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(for exampleW; andW.). Wy represents the special case of no discounting,igiiat 1. W,
represents the special case of discounting utlitihe future generatior = oM < 1) such
that U, = USN. In general, all discounted-utilitarian-welfare ximaa lie on the UPF, with
their exact position determined by the discourd.rBiscounting of future utilityd < 1) leads
to a discounted-utilitarian-welfare maximum somewehen the UPF betweafy; and(U,, 0).

If the discount rate decreases beldl, the discounted-utilitarian-welfare maximum yields
an allocation which is neither sustainable nor oesjble’? Allocations that are sustainable
(S and responsibleR) are depicted by the dashed area which consisttheftriangle

delimited by Y = USN, U, = US" and the UPF.

The picture changes fundamentally foxRR™" as shown in Figure 3:

U,
/
P
s~
U, )
e sl
; R=1(5=1)
W, (6 <1)
UPF
U™, U

i

Figure 3: lllustration for R< R™MM of responsible K), sustainable§ dashed area), Pareto-
efficient (UPF), and discounted-utilitarian-welfare maximum (fekample W; and W)
allocations.

Again, the UPF is connectir@, U,) and(U;, 0) and contains all Pareto-efficient allocations.
However, there is only one responsible allocat®nvihich equals the discounted-utilitarian
welfare maximumw; for 6 = 1. R andW; lie on the UPF but below satisfied basic needs
levels. Since sustainability is not feasible, thare no sustainable allocations on or below the
UPF, but all “sustainable” allocationS, (dahed area) would lie outside the UPF. We further
see that for discounting the utilty of the futurengration,o < 1, W, lies on the UPF
somewhere betweeR (=W;) and (Uj, 0), with the exact position again depending on the
discount rat&. Analogously, discounting of utility of the preseenerationg > 1, leads to a
discounted-utilitarian welfare maximum on the URifnswhere betweeR and(0,U,). As
anyo # 1 yields a discounted-utilitarian-welfare maximueldw or aboveR, the discounted

2 The same reasoning applies dars 1, i.e. discounting of utility of the present geatén.
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utilitarian welfare maximum cannot be responsiBlet as shown in Figure 3, it may lead to
an allocation in which one generation has its basexs satisfied.

6 Conclusion

We have developed and formalized a utilitarianorbf responsibility which is inspired by
Singer’'s (1972) principle and the Brundtland Consiais’s notion of sustainability (WCED
1987). Our results show that sustainabilty andaesibility for sustainability are equivalent if
and only if sustainability is feasible. If it ishohere still exists a responsible allocation viahic
is also Pareto-efficient. Further, the utilitaraelfare maximum without discounting always
fulfills the criterion of responsibility. Discoumty may be responsible to a certain extent if
sustainability is feasible. If sustainability istrieasible, discounting is not responsible.

Our analysis demonstrates that reponsibility can dbearly and unambiguously
conceptualized in economic models. Such a conaepiforesponsibility is, albeit simple,
neither trivial nor redundant, but adds specifi¢tythe discussion about sustainability in two
respects: (1) it clearly specifies how to act i§tainability is not feasible; (2) in any case, it
specifies the balance between legitimate claimzedent and future generations.

With these achievements, also the limits of ourlysma are clear: we have built on a
specific idea of sustainability and on a specifiues, both of which focus on the satisfaction
of basic needs (and, thus, go together very wietlj. other aspects of sustainability they are
less well suited, and other notions of responsgybilill be needed. More specifically, our
results are essentially driven by the assumptidriseobasic needs concept in Singer’s ethics
and in the Brundtland notion of sustainability: rin@xists a basic needs threshhold which is
identical for all human beings and below which prefices are identical.

The conceptualization of responsibility with oupapach lays out a broad basis for future
research. In particular, the aspects of the pdagilmf compliance, namely the power and
knowledge to comply, should be analyzed more deé&pith respect to the power to comply,
there is the question of how the present generaaonensure that future generations are able
to satisfy their basic needs given that the prégédiming persons have several options. With
respect to knowledge, there immediately arises ghablem of uncertainty, e.g. about
technological progress, which affects the respalitgilof the present generation. Uncertainty
further raises the question of how much the pregenération ought to invest in the reduction
of uncertainty. We think that our approach can &lefial in adressing these issues.
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Abstract: Wahrend weitestgehend Einigkeit daruber herrsdags Konsumenten sich flr
politische Entscheidungen im Sinne der Nachhaltiglensetzen sollten, besteht eine
Kontroverse hinsichtlich ihrer Verantwortung, naghig zu konsumieren. In diesem Artikel
untersuche ich daher die Frage, welche Verantwgrfiin Nachhaltigkeit Konsumenten in
ihren Konsumhandlungen tragen. Dafir konzeptiomabs ich Nachhaltigkeit als
Gerechtigkeit und leite legitime Anspriche ab, beute und zuklnftig lebende Menschen
geltend machen kénnen. Die Erfullung dieser Andpelsicher zu stellen, ist das Ziel der
Verantwortung fir Nachhaltigkeit. Zu diesem Zweckhgren zur Verantwortung fur
Nachhaltigkeit drei Verpflichtungen: die Verpflicmtgen zuvermeiden zu schitzerund zu
helfen (Shue 1996). Bezuglich ihrer Konsumhandlungen sikdnsumenten dafur
verantwortlich, Verletzungen von Nachhaltigkeitgamishen zu vermeiden Die
Verpflichtungen zu schitzen und zu helfen kdénnen Konsumenten durch ihre
Konsumhandlungen oder durch politisches Engageeréiiten.
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1 Einleitung

Konsum ist ein alltaglicher Bestandteil unseresdrsh Jeder Mensch muss konsumieren,
selbst wenn er lediglich um die Befriedigung vonu@bedurfnissen wie Ernéhrung,

Bekleidung oder Unterkunft bemuht ist (Konig 200&n Rahmen der o6ffentlich und

wissenschaftlich gefuhrten Nachhaltigkeitsdebattelltssich daher die Frage, ob und
inwiefern Menschen in ihrer Rolle als Konsumentargwortung fur Nachhaltigkeit tragen.

In der offentlich gefiihrten Debatte gehen die Magen dabei weit auseinander. Wé&hrend
eine Seite von ,Zwangserndhrung mit 6kologisch ékten Produkten® (von Weizsécker
2005) und ,Okotyrannei* (von Petersdorf 2011) spriand somit eine Verantwortung fur
Nachhaltigkeit von Konsumenten ablehnt, betontasidere Seite die Mdglichkeit und damit
Pflicht der Konsumenten, zur Nachhaltigkeit beiagan (Langrock-Kégel 2012). Der jlngst
zum Deutschen Bundesprasidenten gewahlte JoachuckGeeht in der Verantwortung dabei
gar keine Last, sondern im Gegenteil ,eine der sstgin und grof3ten Moglichkeiten des
menschlichen Daseins* (Gauck 2012).

Auch die wissenschaftliche Diskussion wird polerhiggefihrt. Insbesondere eine seit
2010 in der ZeitschrifGAIA gefiihrte Debatte zeigt, wie umstritten die Veramtwng von
Konsumenten ist. Grunwald (2010) kritisiert die duibung von Verantwortung an
Konsumenten, da dies erstens nicht zielfihrend zsegjtens Konsumenten aufgrund ihres
begrenzten Wissens Uberfordere und drittens diévicheblle Freiheit der Konsumenten
gefahrde. Nachhaltigkeit sei nach Grunwald primée @olitische Aufgabe, die sich nicht auf
private  Konsumhandlungen erstrecke. Petersen urdlleésc(2011) greifen Grunwalds
Argumentation auf. Sie sehen Nachhaltigkeit alseastand politischer Verantwortung, weil
es ein Ziel der politischen Gemeinschaft sei (Reterund Schiller 2011: 160). Eine
moralische Verantwortung, eindeutig nachhaltiglseitsidigende Folgen zu unterlassen,
schreiben Petersen und Schiller den Konsumenterdadbs zu. Eine gegenlaufige Position
nehmen Billharz et al. (2011) ein. Sie argumentierdass durch die Erweiterung der
Handlungsspielraume fur Konsumenten, nachhaltigenskim effektiv zur Erreichung der
Nachhaltigkeit beitragen kann und sollte. Siebeeh((2011) sieht zudem in nachhaltigem
Konsum eine Moglichkeit, politische Entscheidungarbeeinflussen.

Der einzige Konsens in der wissenschaftlichen Delagsteht darin, dass Konsumenten
politisch aktiv werden und sich fur politische Esttsidungen im Sinne der Nachhaltigkeit
einsetzen sollten. Doch worin die Verantwortung Wamsumenten bezlglich des Konsums
besteht wird in der Debatte nicht eindeutig beant@toDer Grund ist, dass Nachhaltigkeit als
Rechtfertigung von Verantwortung unklar bleibt uddmit auch eine klare Analyse der
Verantwortung fur Nachhaltigkeit nicht ohne Weiteradglich ist.

Dieser Aufsatz verfolgt daher das Ziel die Verantwog von Konsumenten bezuglich
ihrer Konsumhandlungen zu klaren. Dafur konzeptisiggie ich zunachst Nachhaltigkeit als
intra- und intergenerationelle Gerechtigkeit. Aldlche begrindet Nachhaltigkeit legitime
Anspriiche von heute und zukiinftig lebenden Mensql@mh und Do6ring 2008). Diese
Anspriiche haben die Verantwortung zur Folge, imféllang sicher zu stellen (Shue 1988).
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Um die Erfullung der Anspriuche wirklich sicher &el zu kbnnen, gehdren nach Shue (1996:
52) zu dieser Verantwortung drei Verpflichtungensténs, die Verpflichtung die Verletzung
legitimer Anspriche zuermeiden Zweitens, die Verpflichtung vor der Verletzungitemer
Anspriche zuwschutzen Drittens, die Verpflichtung denjenigen, derenitiegen Anspriiche
verletzt wurden, zihelfen Anhand dieser Konzeption von Verantwortung fucihNaltigkeit
werde ich untersuchen, welche der genannten Vehnpiingen zur Verantwortung von
Konsumenten beztiglich ihrer Konsumhandlungen gehore

Dieser Aufsatz ist dafur folgendermaf3en gegliedertKapitel 2 konzeptionalisiere ich
Nachhaltigkeit als Gerechtigkeit und begrinde dame Verantwortung flur Nachhaltigkeit.
In Kapitel 3 spezifiziere ich diese Verantworturigg Nachhaltigkeit allgemein. In Kapitel 4
verwende ich diese Spezifikation zu Analyse derav@&wortung von Konsumenten. In
Kapitel 5 ziehe ich ein Fazit.

2 Nachhaltigkeit als Gerechtigkeit

Wenn von einer Verantwortung fur Nachhaltigkeit Biede ist, liegt eine handlungsleitende,
normative Idee der Nachhaltigkeit zugrunde. Diesermativen Charakter erhalt die
Nachhaltigkeit in Anlehnung an die Idee der Gernggleit. Daher ist es sinnvoll,
Nachhaltigkeit als Gerechtigkeit zu spezifizieramn daraus eine Verantwortung fir
Nachhaltigkeit abzuleiten.

Regeln und Grundséatze der Gerechtigkeit geheregitfrhe Anspriche (,claims”) zurlck,
die jemand (,Anspruchsberechtigter) gegentber erdgeltend gemacht hat und die von
anderen als berechtigt angesehen wurden (Ott unidd®008: 59). So kdnnen zum Beispiel
zuklnftige Generationen gegenuber der heutigen iIGeoe den Anspruch geltend machen,
ihnen ein stabiles Klima und funktionierende Okdésye zu hinterlassénAus solchen
Ansprichen ergibt sich dann die heutige Generatien Verantwortung, diese legitimen
Anspriche zu erflllen.

Je nachdem, wie Anspruchsberechtigte und deretnheg Anspriche spezifiziert werden,
ergibt sich daraus eine andere Verantwortung. tEass zunachst zu klaren, welche Akteure
welche legitimen Anspriche aufgrund der Nachhadligkls Gerechtigkeit geltend machen
konnen. Hier bietet die Nachhaltigkeits-Literatur breites Spektrum an Spezifikationen. Da
es den Rahmen dieses Artikels sprengen wirde, dieseiskutieren, nehme ich eine
Spezifikation im Sinne eines Minimalkonsenses Ub&chhaltigkeit vor. Ein solcher
Minimalkonsens sollte alle Anspruchsberechtigtend uderen legitimen Anspriche
(,Nachhaltigkeitsanspriiche”) beinhalten, die jedehedrie der Nachhaltigkeit als
Gerechtigkeit mindestens beinhaltet.

Zu den Anspruchsberechtigten gehéren mindesters halite und zukinftig lebenden
Menschen, da es ,in jeder Nachhaltigkeitstheorig¢ zentral um intra- und intergenerationale

! Es ist dabei nicht relevant, dass kiinftige Germrah ihre Anspriiche nicht selbst geltend machamén.
Dies kann durch Firsprecher aus der heutigen Gamegeschehen (Ott und Doéring 2008: 62).
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Gerechtigkeit [geht]* (Ott und Déring 2008: 45Ein Minimalkonsens der Nachhaltigkeit ist
also anthropozentrisch und lasst der Natur einfumentelle Rolle zur Befriedigung der
Nachhaltigkeitsanspriiche von Menschen der heutigeh der zukinftigen Generationen.
Gleichwohl ist selbst ein Minimalkonsens der Nadtijeeit ein sehr umfassendes
Gerechtigkeitsverstandnis, da alle heute und zuigintebenden Menschen zu den
Anspruchsberechtigten gehoren.

Als Minimalkonsens Uber Nachhaltigkeitsanspriichennkadie Definition aus dem
Brundtland-Report von 1987 gelten (Petersen 200&)ch dieser ist eine Entwicklung
nachhaltig, wenn sie “[...] die Bedurfnisse der Gegar befriedigt, ohne zu riskieren, dass
kinftige Generationen ihre eigenen Bedurfnissetrbelfriedigen kénnen* (Hauff 1987: 46).
Mit Bediirfnissen sind ,insbesondere die Grundbedsse der Armsten der Welt* (Hauff
1987: 46) gemeint. Heute und zukiinftig lebende Miees, insbesondere die Armsten, haben
also einen Nachhaltigkeitsanspruch darauf, dassemjenen Grundbedurfnisse befriedigt
werden konnen. Dies ist ein absoluter Standardjetkar Person und jeder Generation die
Bedingungen eines menschenwiirdigen Lebens sictett und Déring 2008: 80).Der
Begriff der Grundbedurfnisse kann dabei ,basic seédsatzes (ILO 1976) oder anhand des
Fahigkeitenansatzes (Sen 1986) eingefiihrt werdenwirhtigste Unterschied liegt in einer
unterschiedlichen Auffassung dartber, wie ein measwirdiges Leben gesichert wird. Der
.pasic needs“-Ansatz setzt voraus, dass die Sidgeeines menschenwdurdigen Lebens direkt
von Nutzen und Konsumgutern (wie Trinkwasser, Nagrader medizinischer Versorgung)
ausgeht (ILO 1976). Der Fahigkeitenansatz hingegemmt an, dass die Sicherung eines
menschenwirdigen Lebens als eine Angelegenheifuoiktionen und Fahigkeiten (wie die
Fahigkeit, eine gute Gesundheit zu haben oder dieigkeit zur sozialen Interaktion)
betrachtet werden muss (siehe z.B. Sen 1986 odsskidum 2007). Die weitere Analyse
dieses Artikels gilt fur beide Ansatze gleichermalie

3 Nachhaltigkeit als Verantwortung

Nachhaltigkeitsanspriiche gewinnen dann an Bedeutuegn eine Verantwortung besteht,
sie zu erfullen (Shue 1988). Wenn alle heute unkiiazfitig lebenden Menschen einen
Nachhaltigkeitsanspruch auf die Erflullung ihrer @ibedurfnisse haben, so muss fir aktuell
lebende Menschen die Verantwortung bestehen, didllrg der Grundbedurfnisse sicher zu
stellen. Das bedeutet nicht, dass jeder einzelnesttein gleichem Male fur die Erfullung
der Nachhaltigkeitsanspriiche verantwortlich iste Destehende Verantwortung, wie auch
immer sie verteilt ist, muss lediglich sicher stalkbénnen, dass die Nachhaltigkeitsanspriiche

2 Weiter reichende Nachhaltigkeitstheorien schlieBerspriiche der Natur mit ein, geben der Natur einen
intrinsischen Wert (Baumgartner und Quaas 2010habla kdnnen z.B. Tiere einen Anspruch haben, rmght
leiden. Nichtsdestotrotz kommt der dauerhaften Erhg der naturlichen Lebensgrundlage eine besen@elle

zu, um legitime Anspruche erfilllen zu kénnen (Egnman et al. 2012).

% Im Gegensatz dazu stehen komparative StandarelsArdipriiche liber Vergleiche zwischen Menschen oder
Menschengruppen festlegen.
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erfullt werden. Woraus sich eine solche Verantwagtigenau zusammensetzt, wird im
Folgenden behandelt.

Zunachst gehe ich hierfir auf drei Aspekte des Eegder Verantwortung ein.
Verantwortung wird erstens rein deskriptiv aBurechnung von Handlungen und
Handlungsfolgen verwendet. Persanst in diesem Sinne fiX verantwortlich, wenrA der
Tater oder Verursacher vofist. Fur Verantwortung als Zurechnung geht es aisoum die
Frage, ob einer Person eine Handlung oder Handiggszuzurechnen ist (Petersen und
Schiller 2011). Zweitens wird Verantwortung haufig Sinne eineNerpflichtungverwendet
(Baumgartner et al. 2006). Als Verpflichtung be@¢werantwortung, dass eine Persdn
gewisse Handlungen ausfihren oder unterlassdite um ein erwinschtes Ergebnfszu
erzielen. In diesem Sinn erhalt Verantwortung ndivea Charakter. Als dritte Bedeutung
der Verantwortung definiert Williams (2008) die Bgschaft, auf eineVielzahl an
Verpflichtungeneinzugehen. Verantwortung tragt in diesem Sinrso,alver sich einer
Vielzahl an Verpflichtung ausgesetzt sieht. Per8amégt die Verantwortung, verschiedene
Handlungen auszufuhren oder zu unterlassen, umaenargebnissX, Y undZ zu erzielen.

Eine wichtige Eigenschaft von Verantwortung im S&ireiner Vielzahl an Verpflichtungen
ist, dass Verantwortung begrenzt ist. Dafiir gibze®i Grinde. Der erste Grund sind die
legitimen Anspriche des verantwortlichen MenschBa. jeder Mensch aufgrund der
Nachhaltigkeit legitime Anspriche hat, und da den#lungsmoglichkeiten und Ressourcen
jedes Menschen begrenzt sind, muss eine Veranmgrades Menschen begrenzt sein, weil
ein Mensch zu einem gewissen Punkt Ressourcenidiirselbst verwenden muss, um die
eigenen Bedurfnisse zu befriedigen (Shue 1988:.@98) zweiten Grund liefert das meta-
ethische ,Sollen impliziert Kbnnen* Prinzip (Hub2008). Es besagt, dass Pergandie
etwas tun soll, dazu auch prinzipiell in der Lagassnuss, da das ,sollen” ansonsten sinnlos
ware (Griffin 1992). Prinzipiell in der Lage zu sgeibedeutet dabei, dags , [...] zur
Ausfuhrung oder Unterlassung korperlich, geistigyghisch, zeitlich, ortlich fahig sein und
auch die Gelegenheit dazu haben [muss]* (Huber R0D8 der geistigen Fahigkeit der
Ausfuhrung oder Unterlassung gehdrt dabei insbemendias Wissen tber die Konsequenzen
der eigenen Handlungen. WeAmicht wissen kann, dass eine Handlung ihre Venipiiling
etwas zu unterlassen verletzt, seAstafir nicht moralisch verantwortlich. Diese Begnamng
spielt im Falle der Verantwortung von Konsumente evichtige Rolle.

Nachdem nun die Bedeutung des Begriffs der Verartiug, sowie die Grenzen jeder
Verantwortung geklart sind, stellt sich die Frage]che Verpflichtungen zur Verantwortung
fur Nachhaltigkeit gehdren. Dabei ist entscheidevelche Verpflichtungen bestehen mussen,
damit die Erfullung aller Nachhaltigkeitsanspruajmvahrleistet ist. Grundsatzlich missen
fur diese Gewahrleistung die folgenden Verpfliclgem bestehen (Shue 1996: 52):

I: Verpflichtung die Verletzung der Nachhaltigkeaitspriche zuermeiden
II: Verpflichtung vor der Verletzung der Nachhakegtsanspriiche zschitzen

lll: Verpflichtung, denjenigen, deren Nachhaltigisa@inspriiche verletzt wurden, zelfen
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Verpflichtung zu vermeiden

Die Verpflichtung zu vermeiden besteht darin, alle Handlungen, die die
Nachhaltigkeitsanspriiche anderer Menschen verletzeden, ohne dabei der Befriedigung
von eigenen Nachhaltigkeitsanspriichen zu dienenyrterlassen. Diese Verpflichtung ist
negativer Art, da sie eine Unterlassung fordert kaohe aktive Handlung. Sie ist zudem
universell und gilt fur alle Menschen, sofern i&astibung mdglich ist (,Sollen impliziert
kbnnen*).

Um die Erfullung von Nachhaltigkeitsanspriichen gaesen zu kénnen, sind zwei weitere
Verpflichtungen notwendig. Denn erstens ist niclatvah auszugehen, dass jemals alle
Menschen von sich aus die Verpflichtungwarmeidenerfillen. Zweitens besteht jederzeit
die Mdglichkeit, dass die Nachhaltigkeitsanspriichmancher Menschen z.B. durch
Naturkatastrophen verletzt werden, ohne dass auclein Mensch seiner Verpflichtung zu
vermeidemicht nachgekommen ware.

Da nicht davon auszugehen ist, dass jemals alleséhem der Verpflichtung zschitzen
nachkommen, muss also die Verpflichtung bestehachhaltigkeitsanspriiche achitzen
Die Verpflichtung zuschitzerwird erftillt, in dem entweder die Verpflichtung zarmeiden
erzwungen wird, oder in dem Institutionen so géstalerden, dass es keine starken Anreize
gibt, die Verpflichtung zuvermeidenzu verletzen (Shue 1996: 60). Die Einhaltung der
Verpflichtung zu vermeidenzu erzwingen, wird aus praktischen Grinden mesh v
Institutionen durch den Erlass von Gesetzen walomemen. So ist beispielsweise die Polizei
gesetzlich ermachtigt, den Anspruch der Menscheh lgirperliche Unversehrtheit
durchzusetzen und zu erzwingen. Auch im Wirtscpafizess kbnnen Regierungsorgane
durch Gesetze erzwingen, dass durch die Produktioth den Gebrauch von Giltern
Nachhaltigkeitsanspriiche nicht verletzt werden.

In vielen Fallen ist es aber weder winschenswedhnmoéglich, jede Verletzung der
Verpflichtung zuvermeidengesetzlich zu verbieten bzw. zu erzwingen. Nigdej nicht
nachhaltige Produktionsmethode und nicht jedest mabhhaltige Gut kann und sollte sofort
verboten werden. Jedoch kdnnen Institutionen stalgjeswerden, dass sie es gewohnlichen
Menschen, also weder Heiligen noch Genies, ernfighicsich gegenseitig nur ein Minimum
an ernsthaftem Schaden zuzufigen (Shue 1996: &fispiBlsweise kdonnen durch das
Steuersystem oder durch Gesetze, wie dem deut&shenerbaren Energien Gesetz, Anreize
So gesetzt werden, dass es Menschen leicht gemvadhihre Verpflichtung zwermeiderzu
erfullen. So besteht die Aufgabe von Regierungehtmur darin, die Interessen des Landes
wahrzunehmen, sondern auch die Menschen dabei taustiiizen, ihren Verpflichtungen
nachzukommen (Nihlén Fahlquist 2009).

Verpflichtung zu schitzen

Die Verpflichtung zuschitzenist besonders dann wichtig, wenn die Ursachen di@r
Verletzung von Nachhaltigkeitsansprichen im Zusanwm&en aus individuellen und
institutionellen Handlungen, wie im Falle des Klwandels, zu suchen sind. Da in solchen
Fallen kein einzelner Akteur das Problem verursagbtschwimmt die Grenze aus den
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Verpflichtungen zwermeiderund zuschitzenso dass die Gestaltung von Institutionen zum
Schutz vor der Verletzung von Nachhaltigkeitsansipein besonders wichtig ist (Shue 1996:
59).

Fur einzelne Menschen ist die Verpflichtung gchitzeneine positive und indirekte
Verpflichtung. Denn im Allgemeinen besteht sie daidinstitutionen zu schaffen bzw. zu
gestalten. Es gibt mindestens zwei Grinde dafér\Verpflichtung zwschitzemmit Hilfe von
Institutionen zu erfullen. Erstens ist es meisizefhter. Institutionen kdnnen die Einhaltung
der Verpflichtung zu vermeiden mit wesentlich ggarem Aufwand erzwingen oder
erleichtern, als dies durch unkoordiniertes indieles Handeln mdoglich wére (Nihlén
Fahlquist 2009). Zweitens wirde die Verpflichtung gchitzen wenn sie nicht durch
Institutionen ausgeibt wirde, einzelne Menschenfataern (Shue 1988: 697). Der Sinn
dieser Verpflichtung liegt ja nicht darin, den MVen&ortlichen eine Last aufzuerlegen,
sondern die Erfullung legitimer Anspriiche zu gamen. Da Institutionen dies im Fall der
Verpflichtung zu schitzenmeist besser kdnnen, sollte diese Verpflichtunghadurch
Institutionen ausgetbt werden. Insofern ist die pflehtung zu schitzenflir einzelne
Menschen indirekt.

Wie viel ein Mensch zur Gestaltung und zur Schajfuon Institutionen beizutragen hat,
ist eine schwierige Frage. Einerseits gilt die Wabtung zuschitzerfir alle Menschen, die
etwas beitragen konnen. Andererseits konnen nitét Menschen gleichermaf3en und in
gleicher Weise an der Gestaltung und der Schafiwmginstitutionen mitwirken. Richardson
(1999) schlagt daher vor, dass Menschen, die dpfMehtung zuschitzenbesonders gut
ausfullen kénnen, eine besondere Verantwortungetraglies zu tun. Wie weit diese
Verantwortung allerdings reicht, ist in hier ni@ntdgiltig zu klaren.

Verpflichtung zu helfen

Die Verpflichtung zuhelfengewinnt an Bedeutung, wenn die Verpflichtungenvetmeiden
und zu schutzennicht oder unzureichend erfillt werden, und wennarf®mene wie
Naturkatastrophen haufig auftreten. Die Verpflicilgwzu helfen bedeutet, dass Ressourcen
jedweder Art an Personen transferiert werden, dé&lachhaltigkeitsanspriiche nicht erfullt
werden. Insofern ist diese Verpflichtung ist pasittie kann entweder bestehen, wenn Hilfe
notwendig wird, weil die Verpflichtungen atermeidenund zuschttzemicht ausreichend
erfullt wurden oder wenn Hilfe aufgrund naturlichémstande, wie z.B. Naturkatastrophen,
bendtigt wird. In den meisten Féllen ist auch dierpflichtung zuhelfen eine indirekte
Verpflichtung, die darin besteht, Institutionen VN&Os, Stiftungen oder Regierungsorgane
Zu unterstutzen.

Zusammenfassend lasst sich sagen, dass um di¢duBgidon Nachhaltigkeitsanspriichen
zu garantieren, die Verantwortung fur Nachhaltigkeis den drei genannten Verpflichtungen
bestehen muss. Sich auf die Verpflichtungyetmeiderzu verlassen, ware naiv, da kaum alle
Menschen sie je ganzlich erfiillen werden. DaheadistVerpflichtung zwtschitzemotwendig.
Sich allerdings ganzlich auf die Verpflichtung gchitzenzu verlassen, wirde eine starke
Abh&ngigkeit von staatlicher Regulierung bedeuteas kaum winschenswert erscheint.
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Daher mussen beide Verpflichtungen bestehen. Cauels aufgrund von Naturkatastrophen
zur Verletzung von Nachhaltigkeitsansprichen komkesem, ist zudem die Verpflichtung zu
helfennotwendig, um die Erfillung von Nachhaltigkeitgarighen zu garantieren.

4 Verantwortung fur Nachhaltigkeit von Konsumenten

Nachhaltigkeit als Gerechtigkeit ernst zu nehmeedeotet also, dass eine Vielzahl an
Verpflichtungen Gbernommen werden mussen. Aus welctieser Verpflichtungen die
Verantwortung fur Nachhaltigkeit von Konsumentereimgich ihrer Konsumhandlungen
besteht, wird in diesem Kapitel behandelt.

Als Konsumenten lassen sich im weitesten Sinne Mismschen bezeichnen, ,die am
Wirtschaftsprozess teilnehmen und um Rahmen dieseesses nach der Befriedigung ihrer
Bedurfnisse suchen” (Heidbrink und Schmidt 2011). 3%ie vornehmliche Handlung von
Konsumenten ist damit der Konsum, also der Kauf Gathrauch von Giutern. Welche der
drei Verpflichtungen ermeiden schitzen helfer) sind nun Teil der Verantwortung von
Konsumenten bezuglich ihres Konsums?

Die Verpflichtung zuvermeidengilt fir alle Menschen und damit auch fur Konsuteen
und deren Konsumhandlungen, sofern diese nicht d&afriedigung eigener
Nachhaltigkeitsanspriiche dienen und sofern ausmedchHandlungsmdglichkeiten und
Wissen vorhanden sind, der Verpflichtung nachzukemniMeyer et al. (2010) bestatigen
zudem, dass die Wahrnehmung dieser Verpflichtungerei erheblichen Beitrag zur
Nachhaltigkeit leisten konnte. Sie schatzen, das®iner moderaten Verhaltensdnderung in
den Feldern Ernahrung, Bauen und Wohnen und Mablits zum Jahr 2020 bei gegebener
Mobilitdt und Technologie bis zu 8,7% der £€Bmissionen im Vergleich zum Business as
usual eingespart werden konnten (Meyer et al. 200i@tzdem ist es wichtig, die Grenzen
dieser Verpflichtung — Handlungsmadglichkeiten un$%&n — genauer zu beleuchten.

Die Handlungsmoglichkeiten von Konsumenten, der p¥fiehtung zu vermeiden
nachzukommen, unterliegen zwar Einschrankungen, h da&s bestehen zahlreiche
Handlungsspielrdume, die sie ausschopfen kénnesseDHandlungsspielraume sind einer
starken gesellschaftlichen Dynamik unterworfen ukithnen sich je nach kulturellen
Gegebenheiten, rechtlicher Rahmenbedingungen wnddnellen Kapazitaten unterscheiden
(Heidbrink und Schmidt 2011: 42). Daher gilt die rpichtung zu vermeiden zwar
grundsatzlich fur alle Konsumenten, aber in untaestichem MalRe. So bestehen
beispielsweise fur Konsumenten, die in grol3eren dt&t&a leben, ganz andere
Handlungsspielrdume als fir Konsumenten, die indliénen Regionen wohnen.
Stadtbewohner kbnnen zum Beispiel auf offentlichekéhrsmittel zurickgreifen, wahrend
Landbewohner haufiger auf das eigene Auto angewisisel.

Auch das Wissen von Konsumenten zu den Folgen Koesums ist heterogen verteilt
und es ist nicht moglich, alle Folgen des eigenendtims zu kennen (Petersen und Schiller
2011). Doch das bedeutet nicht, dass Konsumeniae kierpflichtung zwermeidertragen.
Denn erstens sind zumindest viele Folgen der emgdt@ensumhandlungen bekannt und
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zweitens konnen und sollten Konsumenten sich bemilessen Uber die Folgen der eigenen
Konsumhandlungen zu erlangen (Baumgéartner et al06)20 Dafur stehen etwa
Informationsmaterialien von Verbraucherzentralend uiNichtregierungsorganisationen,
Warentests, Labels und Kennzeichnungen zur Verfgigdeidbrink und Schmidt 2011: 42).

Daher besteht fur Konsumenten bei ihren Konsumhaggdin, die Verpflichtung zu
vermeidenJe nach Handlungsmdglichkeiten und Wissen, gatedVerpflichtung fir manche
Konsumenten stérker als fur andere. Konsumentendidser Verpflichtung nicht oder kaum
nachkommen koénnen, sind dafir in besonderem Malxe darpflichtet, Einfluss auf
Institutionen zu nehmen, die ihnen die Erfullungr de€erpflichtung zu vermeiden
ermdglichen. So kdnnen beispielsweise Konsumentsnléndlichen Gegenden offentliche
Verkehrsmittel kaum nutzen und Schadstoffemissionelie zur Verletzung von
Nachhaltigkeitsanspriichen fihren, nicht vermei&@ea.kbnnen sich aber fir den Ausbau des
offentlichen Nahverkehrs einsetzen.

Ein solcher Einsatz ist bereits Teil der Verpfliohg zuschitzen Die Erfullung dieser
Verpflichtung wird in der Debatte meist unter deragBff der politischen Verantwortung
gefuhrt (zum Beispiel in Petersen und Schiller 301Konsumenten konnen diese
Verpflichtung auf verschiedene Weise erfillen —eimdsie im Rahmen ihres personlichen
Konsumhandelns bleiben, in dem sie sich in zivégleshaftlichen Organisation engagieren,
an Demonstrationen teilnehmen, sich an Untersenaktionen- oder Bundestagspetitionen
beteiligen, oder das Gesprach mit Handlern odesteizrn suchen. (Heidbrink und Schmidt
2011: 41). Individuelle Konsumhandlungen sind adao eine Méglichkeit, die Verpflichtung
zu erfullen. Insofern weisen Petersen und Schill@011) zu Recht auf die
Konsumentensouveranitadt hin und es den Konsumesé#iost Uberlassen, wie sie die
Verpflichtung zuschitzenerfillen mogen. Sie sind nicht dazu verpflichidigs tber ihre
Konsumhandlungen zu tun. Gleichzeitig betonen abeh Billharz et al. (2011) zurecht, dass
auch durch individuelle Konsumhandlungen, die Mebpfung zuschitzenerfullt werden
kann. Denn auch hier sind die Mdglichkeiten der Btdren unterschiedlich. Manchen
Menschen ist es ein leichtes, sich politisch zuagregen, wahrend andere Menschen eher die
Maglichkeit haben, ihre Konsumhandlungen zu veréamde

Die Verpflichtung zuhelfen besteht fir Konsumenten, wenn Nachhaltigkeitsarcyar
durch ihren Konsum oder das marktwirtschaftlichest&y verletzt wurden (Heidbrink und
Schmidt 2011: 36). So sind Konsumenten auch darmu darpflichtet zu helfen, wenn
Verletzungen von Nachhaltigkeitsansprichen nichtektli von ihnen aber durch das
marktwirtschaftliche System verursacht wurden (Heik und Schmidt 2011: 47).
Allerdings gelten fiur die Verpflichtung zhelfen dieselben Uberlegungen wie fiir die
Verpflichtung zuschitzen Konsumenten kénnen die Verpflichtung helfen durch ihre
Konsumhandlungen erfullen (zum Beispiel durch desufKvon Fair Trade Produkten),
kbnnen aber auch direkt an Hilfsorganisationen dpeninsofern sind Konsumenten nicht
dazu verpflichtet, ihre Verpflichtung helfentber ihre Konsumhandlungen zu erfillen.

Zusammenfassend lasst sich also feststellen, das¥edantwortung fur Nachhaltigkeit
von Konsumenten aus den drei Verpflichtungenveumeiden zu schiitzenund zuhelfen

43



besteht. Bezlglich ihrer Konsumhandlungen sind Korenten daflr verantwortlich,
Verletzungen von NachhaltigkeitsanspricherveumeidenDie Verpflichtungen zschitzen
und zuhelfenkdnnen Konsumenten durch ihre Konsumhandlungenlenf aber auch durch
andere Handlungen wie politischem Engagement. Uchhitigkeitsanspriiche garantieren
zu koénnen, ist es erforderlich, dass Konsumenten diki Verpflichtungen wahr nehmen
(Shue 1996: 54). Denn es scheint einerseits uneladirdich, dass Konsumenten alle
nachhaltigkeitsschadigenden Konsumhandlungemrmeidenkdnnen, da ihnen dazu das
notwendige Wissen fehlt. Andererseits konnen auochtigche Institutionen nicht alle
Nachhaltigkeitsanspriiche  schitzen, da immer wiedeeue Produkte und
Produktionsmethoden entstehen, auf die politiscistititionen erst reagieren mussen. Ob
nun die Verpflichtung zwermeiden oder die Verpflichtungen zschitzenoder zuhelfen
starker betont werden sollten, bleibt eine empnesé&rage, die sich in unterschiedlichen
sozialen und kulturellen Kontexten jeweils andeéeditsund daher anders beantwortet werden
muss.

5 Fazit

Die Uberlegungen in diesem Artikel bestatigen demngéns in der in GAIA gefiihrten
Debatte, dass Konsumenten sich politisch fur Natigkait einsetzen sollten. Sie zeigen aber
auch, dass man der Verantwortung fir Nachhaltigkett gerecht wird, in dem man sie zu
einem rein politischen Ziel erklart und damit einverantwortung beziglich privater
Konsumhandlungen ablehnt. Vielmehr bedarf die HKigrueiner Verantwortung fur
Nachhaltigkeit zun&chst einer Spezifizierung desépts der Nachhaltigkeit. Denn das Ziel
jeder Verantwortung fur Nachhaltigkeit ist es, Hiélllung der legitimen Ansprliche, die sich
aus dem Konzept der Nachhaltigkeit ableiten, zu&ieleisten.

Um dieses Ziel zu erreichen, sollte eine Verantwagt fir Nachhaltigkeit aus den
Verpflichtungen zwermeiden zu schitzerund zuhelfenbestehen. Konsumenten tragen fur
ihre  Konsumhandlungen eine Verantwortung fur Naltlgkeit bestehend aus der
Verpflichtung zuvermeiden Doch Uber ihre Konsumhandlungen hinaus beinhaltedt
Verantwortung fur Nachhaltigkeit mehr, namlich dferpflichtungen zuschitzenund zu
helfen Insofern betonen Grunwald (2010) und Petersen Scfdller (2011) zu Recht die
Bedeutung der politischen Verantwortung fur Nactiledit. Es ware allerdings ein Fehler,
die private Verantwortung beziglich der Konsumhandgén zu negieren oder zu
vernachlassigen. Welche Verpflichtungen innerhadlb derantwortung fur Nachhaltigkeit
von Konsumenten nun gerade im Offentlichen Diskstégker zu betonen ist, bleibt eine
deskriptive Frage. Aus normativer Sicht muss inefadFall die Notwendigkeit aller drei
Verpflichtungen betont werden.
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with motivation crowding

JOACHIM FUNFGELT AND STEFAN BAUMGARTNER

Department of Sustainability Sciences and DepartmieBEconomics,
Leuphana University of Lineburg, Germany

Abstract: We study the regulation of a morally responsilgjerd in the context of a negative
consumption externality and motivation crowding. garticular, we analyze how various
governmental interventions affect the agent’s naiton to assume moral responsibility.
Employing a motivation-crowding model, we find thabrally motivated behavior will, in
general, not ensure Pareto efficiency without weation. A Pigouvian tax may be efficient
under motivation crowding. But the efficient taxede needs to be higher, which may lead to a
full crowding-out of moral motivation. By contrasan inefficiently low taxe rate may
increase the market failure due to motivation criomydProvision of information is efficient
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1 Introduction

Many environmental problems, such as climate chamgbe loss of biodiversity, are driven
by negative externalities. Essentially, such exktins cause market failure for which
conventional economic wisdom suggests introduciogeghmental policies in the form of
taxes or subsidies (e.g. Pigou 1932, Baumol 191#&8se suggestions rely on the assumption
of purely self-centered human behavior. Howeveag #ssumption is not generally justified
since human beings often assume moral respongijltiiat is in their actual behavior they
respond to moral obligations (e.g. Sen 1977, Brekkeal. 2011, Perino et al. 2011).
Furthermore, Motivation Crowding Theory (e.g. D&8i71 or Frey 1997, 2001) suggests that
extrinsic interventions, such as governmental pegicseverely affect individuals’ motivation
to assume moral responsibility. In this paper, e\ the regulation of a morally responsible
individual with motivation crowding in the conteat a negative consumption externality.

In the case of environmental policies, command a&odtrol instruments, but also
incentive-based instruments such as tradable emissghts or Pigouvian taxes, tend to
undermine moral motivation, while informatioappeals and participation enhance moral
motivation (Frey and Jegen 2001). Empirical evidens plentiful’ but there are few
theoretical studies on the issue and these damattaneously consider negative externalities
and motivation crowding. Heyes and Kapur (2011)lym®how moral motivation, in the
context of negative externalities, affects the mpti specification of particular policy
instruments. Their focus, however, is on motivatidmeterogeneity and they do not consider
the case of motivation crowding. Further literatore moral motivation has mainly focused
on the voluntary provision of public goods by mbrahotivated individuals (e.g. Andreoni
1988, 1990, Brekke et al. 2003, Nyborg and Rege3R0Bloral motivation is generally
modeled as a warm-glow, based on a utilitarian nbbymvhich an optimal level of giving is
defined. Something like motivation crowding occumsthose models when environmental
policies influence the optimal level of giving.

We contribute to the literature in three ways: f-ivge consider the case of externalities
which is more general than the case of public go&kcond, we focus on responsible
behavior rather than behavior driven by a warm-glow self-image. Third, we model
motivation crowding as a psychological phenomenorti{e sense of the self-determination
theory of Deci and Ryan 1985), and not as a pweebnomic phenomenon driven by changes
in the optimal allocation. Altogether, this allows to identify fundamental psychological
determinants for the efficiency of taxes, provisaininformation and a policy mix of the two
instruments.

More specifically, we analyze the regulation of arally responsible individual in the
context of a negative consumption externality anctivation crowding, focusing on the
moral principle: ‘You ought not to consciously haothers against their will'. Against this

! For an economic survey of the issue see Bowleddavahg (2008) or Gneezy et al. (2011).
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background, we focus on two questions: (1) Is resjlity — understood as moral

motivation of individual actors — sufficient for Re#0 efficiency in a decentralized economy
when individual action causes negative externalti€2) Can a Pigouvian tax, provision of
perfect information, or a complementary policy camiy both instruments lead to Pareto
efficiency when moral motivation is subject to mation crowding?

For this analysis, we use a simple model: therdvemegoods, one numeraire good and one
polluting good, and two individual#y andB. A derives utility from private consumption of
both goods and a morally weighted disutility frorar tknowledge about her causing the
externality.B derives utility from the numeraire good and digytifirom A’'s consumption of
the polluting good. We thus have an asymmetricdivgational power structure, a8 is
responsible for the harm inflicted @ The moral weight ifA’s utility function reflects the
personal desirability of responsible behavior ama@ffected by policy measures (motivation
crowding): it decreases with a tax, and increasiis provision of information. The model
thus allows us to study the effects of regulatoojigees with respect to Pareto efficiency:
price regulation through a Pigouvian tax on thelytimlg good, descriptive information
provisioning as lowering uncertainty about the mdéty, and a complementary policy
combining both instruments.

Our results show that morally responsible behawdl in general not lead to Pareto
efficiency without governmental intervention asnay diminish or exacerbate market failure.
Intervention through taxation leads to crowding-ofitmoral motivation, but there always
exists a tax rate so that the equilibrium allogaiefficient. However, such a tax-only policy
has three weaknesses due to motivation crowdingt, firowding requires a higher tax rate
which may be difficult to implement due to politigaressure. Second, setting the tax rate
inefficiently low may exacerbate the market failufad third, an efficient tax rate may fully
crowd-out moral motivation if there are motivatibnspill-overs. Intervention through
provision of information is only efficient for vemgstrictive assumptions, but can be effective
in reducing the market failure. Intervention thrbug complementary tax and information
approach is an efficient instrument just as a taby-goolicy, and may overcome the
weaknesses of a tax-only policy for some (but wotall) parameter values. Altogether, our
study highlights the need for the development ofv nmlicy instruments in the face of
externalities and motivational crowding.

The paper is organized as follows. Section 2 pesptre conceptual basis for the analysis.
Section 3 introduces the model. Section 4 presmmntsesults. Section 5 concludes.

2 Such structures are particularly important whenrigenerationsB) are affected by the behavior of
the present generatioA)(
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2 Conceptual foundations: moral responsibility and motivation
crowding

In this section, we prepare the conceptual baste@paper by first defining the concepts of
moral responsibility and motivation crowding. Sedpwe link both concepts.

Responsibility is a multifarious notion. In the lgisiophical discussion of responsibility, at
least three different aspects of the notion hawnlakstinguished. (1) The primary meaning of
responsibility is being the perpetrator of one’snoactions, that is, “[...] one ascribes an
action to oneself and allows for it to be thus émsxt” (Baumgartner et al. 2006: 227). The
primary meaning is purely descriptive and has noamhielevance by itself. It simply states
that A is responsible foK if and only if A is the perpetrator of. This is a precondition of
morality, as one can only be morally praised omad for an action that can be ascribed to
oneself. (2) When we speak of ‘responsibility’, afeen use ‘responsibility’ as a synonym for
‘obligation’ (Williams 2008: 458). This is what Bangartner et al. (2006) call the secondary
meaning of responsibility. In this meaning, resploifiy attains a moral significance when
obligations exist which a person morally has toeatcthat isA ought to doX or ought not to
do X for moral reasons. (3) Williams (2008) definesherdd meaning of responsibility:
“Responsibility represents the readiness to respond plurality of normative demands”
(Williams 2008: 459). In other words, responsililis important whenever individuals are
facing a plurality of normative obligatiohsOne specific suggestion as to how to ethically
balance two rivaling normative obligations is doehe utilitarianist Peter Singer (1972). He
suggests that two obligations ought to be balarioettie point of marginal utility at which
both obligations are equally met at the margin.

In line with the above reflection, we consider tiesponsibility of an agent for (the
consequences of) her actions [aspect 1], as faxingral obligation [aspect 2] while also
striving [aspect 3] for personal happiness. An vidlial assuming responsibility for her
actions is self-negotiating two aims: the obligatim herself to have a good life, and the
moral obligation not to harm others against theit. Whis act of assuming responsibility
requires that an individual is motivated to acpaessibly.

To be motivated means to be moved to do somethmg.individual who feels no
inspiration to act is characterized as unmotivatedereas an individual who is activated
toward an end is considered motivated (Ryan and R@@0: 54). Individuals may have
different levels, but also different kinds of mation. The psychological literature
distinguishes between intrinsic and extrinsic mation. One is said to bentrinsically
motivated to perform an activity when one receimesapparent rewards except the activity
itself (Deci 1971). Kunda and Schwartz (1983) cdesithe will to fulfill a moral obligation
and to assume responsibility as a special typen@insic motivation. Such intrinsic
motivation might be either innate or learned (WHi@59), and may thus chandextrinsic
motivation comes from outside the individual. Adirins of monetary reward or threat (e.g.

% With “obligation” we here refer to what William&@08) describes as “normative demand”.
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taxes, subsidies, fines) are examples of extrimgiivation. Such extrinsic rewards or threats
can lead to overjustification and a subsequentateaiu of intrinsic motivation (Kunda and
Schwartz 1983). For example, Titmuss (1971) findist tpaying individuals for donating
blood might decrease the willingness to donate dfobhe reason simply is that individuals
wish to donate blood because they are intrinsicalbivated to do so. If they are offered a
monetary reward, this intrinsic motivation is reygd, or crowded-out, by the extrinsic
motivation to receive money. If the intrinsic mation was stronger than the subsequent
extrinsic motivation, the willingness to donatediadecreases.

In the late 1990’s, the work of Frey (1997, 200@) motivation crowding on the research
agenda of economics. By now, there exists plentyempirical evidence for economic
instruments crowding-ottintrinsic motivation in the econonfi@nd in the psychological
literature. Still open is the question of how thxeat of motivation crowding depends on the
guantity of monetary compensation or taxes. Freg @tberholzer-Gee (1997) find that
individuals’ willingness to accept a nuclear wafdeility in their neighborhood does not
increase with monetary compensation levels. Thiggssts that the crowding effect of
monetary compensation increases with the compensaftifered. In contrast, Gneezy and
Rustichini (2000Db) find that higher compensatiomsgdreviously unpaid tasks increase effort
levels, which suggests that higher compensatiogidedo not have stronger crowding effects.
Therefore, we leave the relationship between tlantiy of the extrinsic intervention and the
extent of the crowding effects open. Shedding miagat on this relation remains an
interesting task for empirical research.

To summarize, individuals want to assume moral aresibility and their intrinsic
motivation is the key to understand how they réagjovernmental policies. Yet, this intrinsic
motivation is prone to crowding — both positive arefjative — from regulatory intervention.
This is the starting point for the analysis in thaper. In the following section, we set up a
model of motivation crowing which allows us to syuthe relationship between people’s
intrinsic motivation and different policy instruntsn

* Mellstrém and Johannesson (2008) recently confirthe Titmuss result, but only for women. For
men they did not find crowding effects.

® Charness and Gneezy (2009) is one of the few estufinding crowding-in through monetary
incentives. However, they do not analyze moralltimabded behavior, but the motivation to exercise
ina gym.

® See e.g. Frey (1999, 2001), Nyborg (2003b), Gdemuth Perino (2012) and Perino et al. (2011),
d’Adda (2011), Ariely et al. (2009), or Falk and 3feld (2006). See Gneezy et al. (2011) for a
recent overview of the literature.

" See e.g. Deci et al. (1999), or Heyman and A(2004).
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3 Modd

There are two individual#y andB, and two goodsX andY, whereY is a numeraire good that
is consumed by both individuals. L)ejt20denote the consumption &f by individual
( =A,B). In contrastX is only consumed by individudl. A's consumption oK, denoted by
x>0, causes a negative externality onB's utility, d(x), with
d(0)=0, d'(X)> 0, andd"( ¥ > ffor all x> 0.

Government may intervene to regulate the extegn#itough either one, or both, of the
following two policy instruments: (1) a Pigouviaaxtwith tax rate on the polluting good,

wheret may be greater or smaller than zero, i.e. it mag bax or a subsitty(2) provision of
perfect information on the actual extent of damadfg).

In this unidirectional power structure, in whiéis behavior has consequences Bis
well-being, we assume thatis morally motivated to act responsibly. In thditytfunction
that determines her actual behavior, she is thlisiegotiating two obligations: the moral
obligation not to harnB, and the obligation to maximize her self-directesll-being®

UAYY) = Y+ U - nf t) K d 1)

The first part of this additively separable utilftynction, yA +U(X) , denoteA's quasi-linear

self-directed utility® from private consumption of both goods, withx)>0,and U'(x) < (

for all x>0. We further assume thaiirrgJ u'(X)—-+oo, which ensures thah always
X—

consumes a strictly positive amount of the pollgitgoodX.

This self-directed utility is reduced byn(ti)k(i)d(x), which represents\'s moral

motivation not to harnB. This second part depends on consumption of tHetipg goodX,
and on the level of government intervention throwgkes,t, and information,. k(i)d(x)
denotesA’s expectation of the externality dis utility from her consumption aof. The term

differs from the actual harm ®, d(x), by a factor ofk(i), which measures’s knowledge

about the externality. Fok(i) <1, A underestimates the externality, while flofi)>1, she

overestimates the externality. We assume that withoy provision of informationA has

® We assume that the tax income is lump-sum rebliged by the government, and that subsidies are
paid from government funds that are raised in adistortionary manner.

°® We thus apply the dual preferences model of Braikal. (2003) and extend it for the case of
externalities and for the idea of motivation cromglifrom the model of Frey and Oberholzer-Gee
(1997).

12 One may consider the numeraire goas a composite good, such as money left for héragoods.
Y will thus account for the major part Afs utility.
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some knowledge of the externalit)k(o):xzo. The government can influenc&’s

knowledge by providing perfect information=i", such that individualA is perfectly
-

informed about the externality, i.(k.( )=1. The government’s aim is thus to fully inform
individual A, so thatA becomes fully aware of the harm her consumptioX iofflicts onB.**
WhenA is perfectly informed, the expected damage egbhalsictual damage. Altogether, it is
the knowingly inflicted harm oB which reduce#\’s utility.

Assuming responsibility for herself and fBr personA self-negotiates her self-directed
utility and the known externality with a moral-meition factor m(t, i) *? that expresses her
intrinsic motivation to act responsibly:

m(t,i)=max{n(t,i),q. (2)

A has a basic Ievelln(0,0):yz O of intrinsic motivation not to harrB when there is no
government intervention. If the government imposgginsic incentives, the total intrinsic
motivation m(t, i) is affected. A Pigouvian tak on the polluting activityX reduces the

intrinsic motivation,n <0 for t >0 and 1 >0 for t <0.**° For the provision of perfect
descriptive informatiori”, we follow Reeson and Tisdell (2008) and assuroevding-in of

intrinsic motivation, i.e. n(t, i*) >n(t,0), because such a policy acknowledges the freedom

In order to maximize welfare, a government coudé information strategically to reach a Pareto-
efficient state in the short-run (Asheim 2010). We not consider this possibility, because
information cannot be used strategically in thegloan, as Abraham Lincoln stated: “You may fool
all the people some of the time; you can even $oohe of the people all the time; but you can't fool
all of the people all the time.”

2 Frey and Oberholzer-Gee (1997) introduced a somesimilar model. Our motivation-crowding
model form(t,i) extends theirs as, firstly, they analyzed thedaff only one instrument, which
secondly was not a tax or information, but monetwgnpensation for the willingness to accept a
hazardous facility in one’s neighborhood.

** Subscripts denote partial derivatives, in thisags= on(t,i)/ot.

! Note that, given the evidence from Perino et201(), we assume crowding-out effects not only for
positive tax rates but also for subsidies Q).

!> Frey and Oberholzer-Gee (1997) find evidence ifeear crowding of rewards to accept nuclear
facilities in one’s neighborhood, i.en(=const), assuming that there is a constant elasticity of
income. To our knowledge, this is the only evideforehe curvature of motivation crowding.
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and self-determination of individual$.The government provides at no cost. Lacking
empirical evidence, we leave it open whether tla@eecross effects between the two policy

instruments on motivational crowding, Z0. Furthermore, we assume thaxt,i) cannot
<

become negative. To sum up, the temit,i) expresses that is intrinsically motivated not to

harmB. A taxt crowds-out this motivation while provision of imfoationi crowds-in this
motivation.

Individual B’s utility function also has two parts: the lineaility he derives from his own
consumption ofY and the harm caused B§s consumption okK:

UB(yB,x):yB—d(&. (3)

Let us further assume that both individuals havegerous incomed’ >0 (j=A,B). By

choice of units, the market price of the numergmedY equals one, while the market price
of X is p. As individualB only consumes the numeraire good, he maximizesithiy (Eq.

(3)) spending all his income for it:? = yB. Individual A maximizes her utility function (Egs.

(1) and (2)) subject to the budget constralit= px+ yA.

4 Analysis and Results

Let us start with the equilibrium conditions withcawithout government intervention:

Lemmal
For every government interventio(m,i)eRx{o,i*} there uniquely exists an equilibrium

allocation of goodX, X (t,i)>0, which is characterized by the following first erd

condition:

U (X )= pt+ (i ) d{ X) - @)
Proof: See Appendix A.1

Lemma 1 shows that, in equilibriurA’'s marginal utility of consuming equalsA’s marginal
opportunity cost of consumptiom+t, plus A's marginal moral costs. The latter are the
product of A's moral motivation and the expected marginal dandgoth terms of this

product are contingent on government interventiérst, A's moral motivationm(t,i) takes

'8 Nyborg (2011) argues that it can be rational forahagents to remain ignorant or even pay for not
being provided with information, as information magduce their utility. In contrast, we focus on
genuinely responsible agents, who also have a mefplity to actively seek information (see
Baumgartner et al. 2007: 240ff).
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on a different value for every level of governmentervention. Second, the expected
marginal damage (i)d" (x) is contingent on the government’s information ppli

To assess individual behavior and government mdiéfom a societal perspective, we
employ the criterion of Pareto-efficiency. An aliion is calledPareto-efficienif and only if
it is not feasible to improve the well-being of goerson without lowering the well-being of
the other person. We do not use a social welfanetiion to assess social optimality, but
rather stay with the weaker efficiency criteriomchuse any welfare function implies some
position on distributive justice, which we do ntdy here. A second reason for employing
the Pareto-efficiency criterion is that our basimeept of moral obligation is that it is wrong
to consciously harm others against their will,roother words, it is wrong to benefit in terms
of well-being from doing harm to, that is reducitige well-being of, others. The Pareto-
efficiency criterion captures this moral obligatisery well!” The criterion of Pareto-
efficiency, as a criterion of societal choice, hsig in line with the moral responsibility that
individual agents feel obliged to comply with.

There has been a discussion as to whether the -maotatation term in persoA’s utility
function should be included in the Pareto-efficierciterion. We follow the predominant
view expressed by Hammond (1978) and Diamond (2@0®) argue against including this
term for a number of reasoifSAll taken together, Diamond (2006) advocates usime
moral-motivation model for positive (i.e. descrg) purposes only, while staying with the
standard model of self-directed well-being for enading Pareto-efficienc}?

Lemma 2
There uniquely exists a Pareto-efficient allocatasrgoodX, X >0, which is characterized
by the following first order condition:

u' (%)= p+ d'(X. (5)
Proof: See Appendix A.2.

The first-order condition for Pareto-efficiency ue@s thatA’'s marginal utility of consuming
X equalsA’s marginal opportunity cost of consumption plug timarginal costs of the
consumption ok, that is, the marginal harm @

Y This is in contrast to, for example, the utiligariwelfare criterion, according to which it may e
socially desirable to increase one person’s indaidvell-being at the cost of reducing someone
else’s individual well-being.

18 First, the analysis of moral motivation would ajwébe incomplete and thus misleading. Second,
the outcome of moral motivation would be very sévesito the framing, since moral motivation is
highly context dependent. Third, including the nkemativation term leads to double counting of the
externality which was not justified.

9 Based on these arguments, Heyes and Kapur (2@Lhpdinclude the moral-motivation term in
their welfare analysis of how to regulate altradistgents.
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An equilibrium allocationx is Pareto-efficient if and only if it equal®: x" = . Any

deviation ofX from X indicates a market failure. Large (small) deviasigield large (small)
market failure in the following sense.

Definition 1

Theextent of the market failunender government interventigh,i) is measured by
(1) =[x (ti)—K. (6)

The extent of the market failure is thus definedhes absolute deviation of the equilibrium
allocation X from the efficient allocatiorX. This definition allows comparing the extent of
the market failure induced by any two governmetdrirentiong andi.

For future reference, we define one special casghiA from one government intervention
(t,.i;) to another onét,,i,) that shifts the equilibrium allocation from (t,,i,) t0 % (t,,i,)

with X > X> % and @(t,,i;) < ®(t,,i,) (or likewise the other way round) is callegteong

reversal of market failureStrong reversals of the market failure incredse eéxtent of the
market failure.

In light of the first-order conditions for the etorium and the Pareto-efficient allocations,
we now study four different policy scenarios: (1)“laissez-faire” scenario in which
government does not intervene at all; (2) a “tabkcgbscenario in which government levies a
Pigouvian taxt on the consumption of gool that causes the negative externality, but does
not provide any information on the actual damage caused by the consumptidf &) an

“information policy” scenario in which governmentopides perfect informatioin about the
negative externality caused by go¥dbut does not levy a tax and (4) a “complementary
policy” scenario in which government levies a taon the consumption of gootithat causes

the negative externality and also provides peifgormationi’.

41 Laissez-faire

To start with, we consider the laissez-faire sdenaithout government intervention, i.e.
t=0 andi =0.

Proposition 1
The laissez-faire equilibrium allocatiors"™ = X (0,0), is Pareto efficient if and only if

u=1x. Thus, morally motivated behavior alone is, in em@h not sufficient for Pareto

efficiency in the presence of externalities, angegoment intervention remains necessary to
achieve Pareto efficiency. However, moral motivatioay diminish or exacerbate the extent
of the market failure:
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du > x
Proof: See Appendix A.3

Whenever individuah faces a moral obligation, she has to self-negottawith her desire for
personal consumption. In our modél,self-negotiates her moral obligation not to h&Bm
with her personal consumption desire, by havingréam level of moral motivatiom(t, i). It
is, however, purely coincidental whether her lesemoral motivation () in combination
with her knowledge «#) lead her to consume an efficient amountXofHence, for all
combinations of basic moral motivation and knowkedmt one ft =1/« ), individual A’'s
basic moral motivation is either too low in relatito her knowledge <1/x) or too high (
u>1/k), so that the outcome is not Pareto-efficienthia following, we refer to the case of
u<1/x as individualA being “undermotivated” and to the case of>1/x as her being
“‘overmotivated”.

Given that moral motivation alone does not precltite existence of a market failure,

Proposition 1 also makes a statement about theteffeanoral motivation on the extent of the
market failure. The extent of market failure dese=awith the level of basic moral motivation

if moral motivation is inefficiently small, that fer x <1/x, and increases otherwise. In other
words, if individualA is undermotivated, every increase in her basicaimootivation shifts
the Laissez-faire equilibrium leveX'™ closer to the efficient levek as dx“"/du < 0. If

individual A is overmotivated, further moral motivation shifitee equilibrium away from the
efficient level. Moral motivation may thus diminisir exacerbate the market failure in the
presence of externalities.

4.2 Tax policy

In this scenario, government introduces a Pigouvant on good X, but provides no
information (=0). The consumer price ok becomesp+t. Besides the relative price

effect, we have motivation crowding-out, as thereducesA\’'s moral motivation.

Proposition 2
There exists at least one tax réte d'(%), so that the equilibrium allocatiort = x (t,0) is

Pareto-efficient. All efficient tax rates are chamized by the following first order condition:
f+(m(f,o)x—1)d'(>6):o. (8)

If m(d'(&),o)> 0, t is unique and positive (negative) for< (>)1/x .
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If and only if m(d'(%),0)= 0, Eq. (8) holds foit =d'(¥). There exist two further solutions if
u>1Yk orif u<1x andm, <0,
Increasing the tax rate at inefficiently low levelay exacerbate the market failure:
M>O iff (1) rn<—:|/;cd (3() and
dt (9)
Qu<Y.
Proof: see Appendix A.4

The first order condition given by Eq. (8) revetilat without moral motivationr(l(t, O) =0)

we obtain the standard result: there exists a Rigautax rate which must equal marginal
damaged'(k). As we include moral motivation in the analysisere exists at least one

efficient tax rate, which may, however, differ cmtegsably fromd'(3<).

Furthermore, Eq. (8) reveals that there cannot exiefficient tax rate larger thauh'(3<).
This is intuitive, as there are only two possikakt either a tax rate= d(S() does not crowd-
out all intrinsic motivation (d'(%),0)>0), from which it follows thatt=d'(X) is
inefficiently high; or a tax ratet:d'(k) fully crowds-out all intrinsic motivation (

m(d'(%),0)= 0), which renderg = d'(X) an efficient tax rate.

We keep differentiating these two cases for ththéurdiscussionm(d'(S(),O) > 0 implies

relatively weak crowding effects ds= d(S() does not crowd-out all intrinsic motivation. In

this case, we find that there uniquely exists dicieht tax ratef . Intuitively, t is positive if
and only if individualA is undermotivated g <1/x). t is negative if and only ifA is

undermotivated £ > 1/x ).

m(d'(k),o): 0 implies that at a tax rate=d' (%) all intrinsic motivation is crowded-out

and the crowding effect is relatively strong. Instltase, it follows thatt:d'(3<) is an

efficient tax rate because individualreacts on it as if she was not morally motivatedlia
But there are more possible solutions in this case.

First, if and only if individualA is undermotivated 4 <1/x) and the crowding effect is
highly concave f, < 0), there further exist one or two positive, effitigax rates smaller
than d(S() The intuition is that highly concave crowding iimeg that the crowding effect is

very weak for low taxes which allows for the podgipof one or two low efficient tax rates.

Second, if and only if individuah is overmotivated £ >1/x ), there also exists a negative
tax rate, so that the equilibrium allocation iSaént. More surprisingly, there also exists an
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efficient, positive tax rate smaller tham'(S(). In this case the crowding effects are much

stronger than the price effect of the tax, such s consumption increases with the tax to
the efficient level. Hence, strong crowding effentay allow for low tax rates instead of
subsidies ifA is overmotivated.

Motivation crowding does, in principle, not jeopal the efficiency of Pigouvian taxes.
With motivation crowding, Pigouvian taxation hasreoside effects, though, which deserve
further attention:

First, motivation crowding may lead to a higher@ént tax rate than if individuah was
not prone to motivation crowdingn{(t0)=x if and only if x<1/x). This may be
problematic if the government faces political pteesby, for example, industrial lobby
groups which lobby for low taxes (see e.g. Aidt 899 Fredriksson 1997).

Second, if taxes are set inefficiently low, theyynexacerbate the market failure (Eq. (9)).
Standard theory suggests that even an inefficidotly Pigouvian tax is an improvement
compared to no taxation. If there are crowdingaffdnowever, inefficiently low taxation may
actually increase the extent of the market faildrbis is a serious problem as in reality
Pigouvian taxes are frequently set too low.

Third, the efficient tax rate may completely croauat moral motivation m(d'(k),o) = 0).

This is a problem if there are motivational spiMeo effects such that the crowding-out effect
spreads to unregulated areas of behaVior.

We thus conclude at this point that despite thieieficy of taxes, it remains necessary to
investigate alternative policy instruments whicle auperior to taxes or complement them
such that the described side effects are mitigated.

4.3 Information policy

We analyze the effect of the provision of perfetfiormationi as an alternative policy
instrument. We now assume that rather than levgingx, the government provides perfect

Sx
|

descriptive informationi” , such thatk( )zl and individualA is perfectly informed of the

externality. The aim of the government is thus nat#eA to consume responsibly based on
all available information. We now examine whethgs policy can be Pareto-efficient.

Proposition 3
The equilibrium allocation under provision of petfenformation, X =X (0,?), is Pareto-

efficient if and only if

% Such motivational spill-over effects are descrilledFrey (1999). He states that when intrinsic
motivations are linked across areas, an instrumeay work efficiently in the area where it is
applied but at the same time reduce the positifexedf moral motivation at other areas of behavior
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w(0i)=1 (10)

Thus, perfectly informing morally motivated indiwvdls is, in general, neither necessary nor
sufficient for Pareto-efficiency.

Perfect information may reduce the extent of theketafailure compared to the Laissez-
faire:

czs(o,i*)<czs(o,q,ifr 1) ,Lt<(>)% and

m(O, i*) (11)

2x < (>) and

(3) there is no strong reversal of keafailure.
Proof: see Appendix A.5

The provision of information has two effects on alamotivation: a direct crowding effect
and an indirect information effect. The direct cdmg effect raises persoA’s moral
motivation. The indirect information effect occubgcause the provision of information
changesA's knowledge of the externality, which may eithecrnease or decrease. Af
underestimates the externality in the Laissez-fagenario,x <1, information provision
increasesA’s knowledge of the externalitgnd hence the impact @'s moral motivation
increases. IA overestimates the externality in the Laissez-fagenario,x >1, the indirect
information effect weakens the effect A moral motivation a®\'s knowledge decreases.
The direct and the indirect effect of the provisannformation are hence additive far<1
and cause a net increase of moral motivation.#orl, they are countervailing and cause a
net increase (reduction) of moral motivation if trewding effect is stronger (weaker) than
the information effect.

Furthermore, Eq. (10) holds under very specificdibons only, as the crowding-in effect
must be of a given extent. For strong (weak) crowydn, that is for m(O,i*)>(<)1,

provision of information does not lead to efficignSince all variables in Eq. (10) are
exogenous to the government, it would be purelp@dental for Eq. (10) to hold. Therefore,
the provision of perfect information is, in generadt an efficient single instrument.

However, perfect information may be effective idueing the market failure as compared
to the Laissez-faire@(o,i*)<cb(0,0), Eq. (11)). This requires in any case that perfect

information does not lead to a strong reversalhef market failure. Further, fok being
undermotivated g <1/x), perfect information reduces the market failuréts motivation

effect is larger than its information effec’m(O, i*)/,u>7c). For A being overmotivated
(u>1/x), perfect information reduces the market failurétsf motivation effect is smaller

than its information effectr(1(0, i )/ﬂ <kK).
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4.4 Complementary policy

Frey (1999) proposes a third policy option as edfit alternative: a complementary policy
approach. He argues that “[...] where an instrumemd$ to crowd out the intrinsic
motivation [...], an instrument tending to crowd inveonmental morale should be used”
(Frey 1999: 412). His argumentation remains intaitiacking a clear analytical or empirical
proof or test. In this section, we use our modéegt his hypothesis analytically.

More specifically, we analyze whether a complemmgntpolicy, that is a taxt

complemented with provision of perfect informatibai”, leads to efficiency and overcomes
the problems discussed in Section 4.2 which taicigsl may cause when there are motivation
crowding effects.

Proposition 4

There exists at least one complementary taxfrated'(X) so that the equilibrium allocation

X=X (fc, i*) > 0 is Pareto-efficient. The corresponding first ordendition is given by

£+ (m(t,i") -1 d(%=0. (12)
Compared td (discussed in Proposition Z)° has the following properties:
(1) ¢ is smaller thart , if and only if the motivation effect of perfectformation is larger
than its information effect:

— > K. (13)

(2) An inefficiently low tax ratet™ < {,{¢ yields a smaller extent of market failure in the

complementary setting than in the tax-only settiiggnd only if the motivation effect of
perfect information is larger than its informatieffect and there is no strong reversal of
market failure:

m(t'OW, i*> >k and

m(tlow’()) (14)

(2) there is no strong reversal of neafkilure.

B(1°V,i") < (t™,0) iff (1)

(3) t° does not fully crowd-out moral motivation whitedoes, if the motivation effect from
the complementary information is strong:

A

m(,i)>m(¥,0)=0 iff Mw. (15)

Proof: see Appendix A.6
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Proposition 4 shows that combining a tax with tihevision of perfect information leads to
Pareto efficiency for all parameter values. But enotterestingly, a complementary policy
may be superior or inferior to a tax-only policythvrespect to the three weaknesses discussed
in Section 4.2.

First, an efficient complementary policy may reguar lower, equal or higher tax rate than
a tax-only policy (Eg. (13)). Consider the case whelividualA is overmotivated 4 > 1/x).

In this case, we find that a complementary polieguires a higher subsidy rate or a higher
taxe rate than a tax only policy except when thevigion of information causes a net
reduction of moral motivatioft. In other words, in a situation in whighis overmotivated,
complementing a tax with an instrument which furtb@wds-in moral motivation, does not
make sense as this requires an even higher taxeNatv, consider the case when individual
A is undermotivatedy{ > 1/« ). In this case, we find that a complementary potittows for a

lower or equal tax rate than a tax-only policy etceagain, the provision of information
causes a net reduction of moral motivation. Theabtyuof the tax rates occurs if and only if a
tax rate at the level of marginal damage crowdsadiumoral motivation with and without
provision of moral motivation. This result showsattheven in this case, a complementary
policy may or may not be an improvement over adaby policy with respect to allowing for

a lower tax rate. Yet, it allows for a lower taxtean the special case in whioh is
undermotivated, underestimates the externalityiarhich the marginal crowding effect of
the tax is smaller than its relative price effect.

Second, at the same inefficiently low tax ratepaplementary policy may yield a smaller
extent of market failure than a tax-only policy (Et4)). The intuition is the following: i is
undermotivated and provision of information cauaeset increase in moral motivation for

every given tax rate, then complementing any tatk werfect information must reduce.

This reduction inX is also a reduction of the market failure if thexeno strong reversal of
market failure. In other words, an inefficientiywacomplementary tax may still exacerbate
the market failure but less than a tax-only policy.

Third, there exists an efficient complementary pplivhich does not fully crowd out moral
motivation while an efficient tax-only policy wouldo so, if the provision of information
causes a strong net increase in moral motivatialoana strong cross reduction in the

marginal crowding of taxes such tha( d'(%),0)= 0 andn( d("X fl) > ((Eq. (15)).

The superiority of a complementary policy approashhypothesized by Frey (1999) can
thus only be confirmed for specific parameter celteions. Our results suggest that, first, a
tax should be complemented with the provision affgm information if and only ifA is
undermotivated. Second, such a complementary pofidyces the risk of exacerbating the
market failure by inefficiently low taxes. Thirdprf certain parameter constellations, an

%I Remember that this requires that individuals ostéTeate the externality and that the marginal
information effect of the provision of informati@ stronger than its marginal crowding effect.

62



efficient complementary policy does not fully crowwdt moral motivation while the efficient
tax-only policy does.

5 Conclusion

We have studied motivation-crowding to analyze itifience of governmental policies on
individual responsibility in a situation of negaticonsumption externalities and motivation
crowding. To this end, we have formulated a modetn® we model motivation crowding as
a preference change due to extrinsic interventiamely taxes and provision of information.
We have shown that in the absence of governmendatgn, responsible behavior will, in
general, not lead to Pareto efficiency. Only if thdividuals’ basic moral motivation and
knowledge meet a very restrictive condition, resgtloie behavior leads to Pareto-efficiency.
It is much more likely that individuals’ are eithender-motivated or over-motivated. If
individuals are under-motivated, moral motivatiomishishes the extent of the market failure.
The necessity for governmental intervention thanaias, but becomes less urgent than if
there was no moral motivation. If individuals areepmotivated, moral motivation increases
the market failure.

Further, we have shown that a Pigouvian tax as@esinstrument is Pareto efficient in all
situations. There may exist more than one effictartrate. Motivation crowding thus does
not question the efficiency of taxes. But it creathree problems with taxation: first,
crowding requires a higher tax rate which may Iifiecdit for a government to implement due
to political pressure. Second, setting a tax raéfficiently low may exacerbate the market
failure. And third, an efficient tax rate may fullsrowd-out moral motivation which is
harmful if there are motivational spill-overs.

For the provision of descriptive information, ounagysis shows that it might lead to Pareto
efficiency under very restrictive assumptions. Bumay be well suited to diminish the extent
of the market failure. The instrument should bedusgh caution since its effectiveness is
contingent on several parameter values: individdaswledge, their basic moral motivation
and the extent the information crowding effect. lexample, when individuals consume
excessive amounts of a polluting good and undenesti the externality, provision of
information diminishes the market failure if th@wading effects are not too strong.

Since both instruments, taxes and provision ofrmétion, have serious weaknesses when
applied on their own, we considered a third pobpyion: a complementary policy, consisting
of both instruments (as e.g. proposed by Frey 1988¢h a complementary policy may
require a lower taxe rate, may reduce the risk xdcerbating the market failure by
inefficiently low taxes, and may lead to efficienayithout fully crowding-out moral
motivation. The drawback is that these effectshaghly contingent on parameter values. We
thus can recommend a complementary policy for sSomeot for all cases.

For decision makers facing externalities, our stgtipws that the extent of crowding
effects should be tested before implementing acpalkegime. It is necessary to find out if
there are one or more efficient tax rates to be sbthoose the one with the most desired side
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effects, such as tax income level or incentiveodigins. Further, governments should know if
provision of information is at least effective imminishing the market failure or if it is
counterproductive. If there are motivational spilers to be expected, governments should
consider a complementary policy if crowding effeitsm information are strong enough.
Lastly, governments should be aware that they shoat implement a tax at all rather than
implementing an inefficiently low tax which may nease the problem.

For economists, our study has two major implicaidrirst, empirical research needs to
further investigate in how far higher taxes or levef information cause stronger crowding
than lower taxes or levels of information, and owhfar complementary instruments affect
the crowding effects of taxes. These insights lcrucial in understanding the efficiency
and effectiveness of taxes and other instrumene&cor@l, our analysis suggests that
economists should re-think existing market bassttuments. One seemingly fruitful starting
point is a paper by Mellstrom and Johannesson (R00&y show that crowding effects of
taxes are contingent on the redistribution regififee full effects of ecological tax reforms
may thus depend on whether the tax income is peptdor environmental innovation or for
pension funds. Still, it may even be necessaryhioktof new instruments or draw more
attention to the use of command and control insénis) since their effectiveness is not
contingent on crowding effects.

6 Appendix

A.1Proof of Lemmal
Definition

For given income distribution(l Al B) and government policy(t,i), an allocation
(yA* vl x) and price systenfl, p) is anequilibrium if and only if it has the following

properties:

Both individualsA andB take prices(l, p) and income(l A B) as given.

For both individuals, the equilibrium allocationasutility maximum s.t. the respective budget
constraint:

a. max UA(X* ,y“) st1®=y 4+ ( p+ 1) x (16)
b. max UB(yB*) st.1B=yB 17)
y

Supply equals demand in the markets for both goods:

y* (1% p)+y? (18, p) = y® (18)
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X (IA, p) =x° (19)

Equilibrium conditions

Utility maximization of individualA leads to the following Lagrangian:
L(yA,X,)tA): yAu(X)— (1) K)o >§+/1A(I AyA-(p+t) x). (20

Differentiating with respect tg", x and * yields three first-order conditions, from whichisit
apparent tha#” =1. With this, the two remaining first-order condii®are:

) u'(xX )= -t () k() d{ %) (21)

(B) 1=y +(p+1t)X. (22)

Utility maximization of individualB leads to the following Lagrangian:
L(yB,AB):yB—d(X)JrlB(I B-yB). (23)

The resulting first-order condition requires thasf@nds all his income oy®:

(®) 1% =y, (24)

As above, letx® and y° denote total supply of gooiandY. Market clearing conditions are

given by:
(D) yr YT =y (25)
(E) X (p)= (26)

Conditions (A) — (E) characterize the equilibrium.

Solution

We now show that conditions (A) — (E) hold for #msumptions of our model.
Condition (A):

The left-hand side of condition (A) is positive anécreasing. Per assumption, for all
I A,t,i, p, itis characterized by:

u'(x)>0, u"(¥ <0, fim u( ¥=+oo, lim u( x= (27)

X—00
The right-hand side of condition (A) is positivedaincreasing, given that for all* t,i, p:
d'(x)>0, d(0)=0,d (x> C (28)

It follows that there exists & >0 for which condition (A) holds.
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Condition (B) and (C):

Since it is possible to consume infinitively smathounts of both goodé andX, the income
of each individual must be large enough to futfdihdition (B) and (C).

Condition (D) and (E):

Per assumption, prices of both goods are exogengustn and fulfill the market clearing
conditions.

Since conditions (A) — (E) are fulfilled by one >0, we conclude:

A unique and stable interior equilibrium with >0 exists for alll *,t,i. The Equilibrium is
characterized by Equation (4). O

A.2 Proof of Lemma 2

We find the necessary first-order conditions fore@aefficiency by solving the following
maximization problem:

max UA(x,y*) stU®P=y®—d(X¥ andI*+ 1%+ tx= y*+ y*+( p+ § >. (29)

yA,y8.x
The Lagrangian is given by:
L(y*y? x4 o) =y +u(X+4(y®—d(¥—U¥+a(1 A+1 P—y Aoy Bopx) . (30)

Differentiating with respect tg", y° andx yields three first-order conditions, from whichisit
apparent that =1 and 0 =1. The remaining first-order condition is:

u(X)= p+ di(¥) . (31)

Sincelim u'(x) — 400, U"< 0, andd"> 0 there exists a unique > 0 solving Eq. (31)

x—0

A.3 Proof of Proposition 1
Using Eg. (4) with t,i=0, the equilibrium allocation in the laissez-faireesario is
characterized by

u' (XLF) = p+ wd (XLF) . (32)
Comparison with Eq. (5) shows that the equilibriatocation is Pareto-efficient, i.e.

xF = X, if and only if:
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p-+wed (XF) = p+ d( %7 . (33)

Simple rearrangement yields:
1
== (34)
K
Market failure
Using Eq. (32), the total derivative of the equiliion level x© with respect to. is given by:
dXLF xd I(XLF)
du u"<xLF)—/ucd "<xLF) '

(35)

The right hand side of Eq. (38 clearly negative an&'™ decreases withe . It follows that
x> (<)% for all u<(>)Yx. Since furtherd%/du= 0 (from Eq. (5)), it follows that
d®/du < (>)0 for u < (>)1/x. Hence, the extent of the market failure decreasts . if

<1k and increases otherwise. O

A.4 Proof of Proposition 2
Using Eqg. (4) withi=0 andte R, the equilibrium allocation in the tax-policy segio is
characterized by:

u'(xt): p+t+n(t0)xd'(>3) : (36)

Comparison with Eq. (5) shows that the equilibriatiocation is Pareto-efficient, i.e¢ =,
if and only if:

p+E+m(10)xd (%)= p+ d'(¥ . (37)
Simple rearrangements yield:
f+(m(f,o)x—1)d'($<):o. (38)
Call Q(t,0)=Q(t)=t+(m(t,0)x— 1) d'(X), which is the left hand side of Eq. (38). We now
show that there exists at least ohesuch thatQ(f):O. We know from the Laissez-faire

solution that©2(0)= 0 only holds foru =1/« .

Suppose tha.Q(O) > 0, which requires that: >1/x . There are three possible solutions.
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The first solution is a subsidy and exists forpatameter values. It is straightforward that at

t =-m(t,0)xd'(X), .Q(t)<0. Due to monothonicity ofm(t0), it follows from the

Intermediate Value Theorem that there exists with t <t< 0, such thatQ(f) =0.

The second solution is a positive tax and existsnd only if m(d'(k),o): 0, from what

immediately follows that there existsa=d'(X) with Q(f) =0.

The third solution is also a positive tax and asdsts if and only ifm(d'(3<),0) = 0. If and
only if m(d'(%),0)= 0, there must exist &, with 0<t, <d (%), such thain(t;,0)= 0 and
Q2(t;)<0. Since Q(0)>0, there must also exist d&, with 0<f<t,, such that
m(f,00=%x and Q(f)>0. Due to monothonicity ofm(t0), it follows from the
Intermediate Value Theorem that there exists with < { <t,, such thatQ(f)=0.

Note that solution 2 and 3 require that the matginavding effect of the tax is larger than its
relative price effect, that isyxd'(X) < —1. Figure 1 shows the possible shapesf) for
linear crowding and the respective solutigagt) = Ofor ©(0)> 0:

Q(t) Q(t)

A b

_—
M~

1

— .

Figure 1: Possible efficient tax rates 0(0) > 0
Now suppose tha@(0) < 0, which requires that: <1/x . There are one or two solutions:

Suppose thain(d'(%),0) > 0. It follows thatQ(d'(%))> 0. Due to monothonicity ofn(t,0),

it follows from the Intermediate Value Theorem thidllere exists a uniqud, with
0<f<d'(X), such that2(f)=0.

Suppose thatm(d'(%),0)= 0. It follows immediately that there exists ta=d'(%) with

Q(f)=o.
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Suppose again tha(d'(%),0)= 0. It follows that there exists g, with 0<t, <d (), such
that n(t,,0)=0 and Q(t,)<0. Now further suppose that the crowding temt,0) is
concave int, such thatm, <O0. It follows that there exists at,,, with 0<t, . <t such

that ©__ =0. This implies thatQ(t.,,) is a local maximum. If and only if2 () >0

there exist twot , with 0<f <t,__, such thatQ(f)zo. If and only if Q(t.)=0 there

max?

exists onet, with 0<f <t such thatQ(f):O. Both requires a minimum degree of

max’

concavity ofm(t,0).

Figure 2 shows possible shapes @(f) for and the respective solution@(t)=0for
Q(0)<o0:

) Q) Q)
4 A

i YA WA

/ Tt \/ Tt l/ Tt

Figure 2: Possible efficient tax rates 19(0) < 0
Market failure:
Applying Eq. (6) to the tax only scenario, the n&rkailure is given by@(xt, f() :‘% — 3%
Since X is not contingent om, the total derivative ofzﬁ(x*, 5() with respect td equals the
total derivative ofX with respect ta: d(D(xt 5() / dt= o/ ct.
Using Eg. (36), we derive the total derivativesofwith respect ta. Rearrangements yield:
ax 1+ m'(t,0)xd (xt)
dt u(X)—m(t0)xd (%)

(39)

Eq. (39) is positive fom'(t,0)xd (X ) < — 1 and negative otherwise.

Inefficiently low tax rates require that <1/x and yield X' > X. From Eq. (39) follows that
increasing an inefficiently low tax rate increasésand thus also the market failuqie(x*, 5()

O
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A.5 Proof of Proposition 3

Using Eq. (4) withi =i and t=0, the equilibrium allocation in the information-jm
scenario is characterized by

u(X )= p+ {0, ) d X . (40)

Comparison with Eg. (5) shows that the equilibrialocation is Pareto-efficient, et =X,
if and only if:

p-+m(0,7)d(X= pt+ d(7, (41)
which can be rearranged to:
m(0,i")=1. (42)
Market failure

Information policy reduces the market failum(x*,%) if its equilibrium allocation X

deviates less from the efficient allocati&nthan the Laissez-faire allocatioti:
¥ —%<[x" - %. (43)

As there are 4 distinguished cases, Eq. (43) lsadutions as shown in Table 1:

x> % X <X
X > X a) X < xF b) X <2%— XF
X <X c) X >2%— X* d) X > xF

Table 1: Solutions of Eq. (43)

Information policies have two effects, a crowdingdaan information effect. If and only if

;c<1:k(i*) both effects have the same direction aa< X7 . However, if and only if
m(o,i*)
U

x >1, the two effects are countervailing. It followsathx' < (>) XF if > (<), i.e.

m(0,i"
if the motivation effectu is larger (smaller) than the information effect®. Case a) (
U

, m(0,i , m(0,i
X < xXF) is thus solved for alk < ( ) . Case d) K > X ) is solved for allc > ( ) .
u u

ok S
| |

22 The full denotation of the information effect;i#k( ) , Which equalsc as k( ): 1.
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The cases b) and c) in Table 1 indicate that thpaoh of information policies on the
consumption levels must not be too large in ordemttigate the market failure. If, e.g. in

case c), conditionX >2X— X" is violated, the consumption level decreases fram

inefficiently high level x* to an inefficiently low levelX such that the resulting deviation
from the efficient consumption level is larger thanthe laissez-faire scenario. This is a
strong reversal of the market failure. These caaasot be solved analytically.

A.6 Proof of Proposition 4
The proof of the existence of one or several efficicomplementary tax rates and their
respective sign is the same as in A4 if youmsetl and if you exchange ahn(t,O) with

m(t, |)

Using Eq. (4)i:i* and te R, the equilibrium allocation in the complementargligy
scenario is characterized by

u'(X)= p+t+m £, i) d(x) . (44)
Comparison with Eqg. (5) shows that is Pareto-efficient, i.ex® = X, if and only if:
f°+(m(f°,i*>—1)d'($<):0. (45)
Property (1)

Comparison of Eq. (45) with Eq. (38) shows tii&tis smaller thart, if and only if the
motivation effect of complementary perfect inforioatis larger than its information effect:

m(f, i*)
m(f, O)

This condition is fulfilled for allx <1 but only for somec > 1.

£ <t iff

>K. (46)

Property (2)

Suppose thatu<1/x from which follows that X (0,0)> X. Suppose further that
t
m'(t, O)Kd '(xt) < —1such that(il—);> 0 which implies that marginal increases in the taer

yield larger market failure, until reaches a critical leve such thatm(to,o) = 0. Further

increases in the tax rate will lead to a decreaseais all moral motivation has been crowded
out.
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Now suppose that e.g. due to lobby pressure thergment chooses a tax rate <t° and
t°o" < f,£¢. Given the assumptions, this leads to a largeketdailure in a tax-only scenario
than in the laissez-faire scenario if there is tnorgy reversal of the market failure.

Equating Eq. (36) and (44) shows tHSY yields the same market failure in the tax-only
scenario and in the complementary policy scendriand only if m(t"’w, i*): m( fow ,O)K.

Since X° decreases Witmn(t'ow, i*) (from Eq. (44)), it follows that the market faitugt t'"

is larger in the tax-only scenario than in the ctam@ntary policy scenario if and only if

m(t""”, i*) > m( fow ,O);c, or rearranged:

m(.thW’ I*)
~ow 47)
m(t ,O)
and if there is no strong reversal of the markdife.

Property (3)
From Eq. (45) follows that there existd Awhich does not fully crowd out moral motivation
while t would if and only if:

mﬁﬂj>m@®:o. (48)

O
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1. Introduction

This paper examines how lobby groups in pluralistcieties affect the determination of
environmental policy when countries are linked tlylo transboundary pollution and their
political support maximizing governments are unataealter prices on the global goods
markets.

It is widely recognized that environmental polioyrhation is influenced by lobby groups.
Such lobby groups are present at internationalezentes for instance at Kyoto, Copenhagen
or Cancun; they also affect the formulation of ol policies. While environmental lobby
groups advocate stricter environmental standandkisitry associations often lobby for lower
standards in order to retain competitiveness ieriva@tional markets. Governments seeking to
maximize political support respond systematicalty such lobbyind. The resulting
equilibrium regulation differs considerably frometRigouvian rule, thus creating a politically
motivated distortion of environmental policy (Aiti998).

Due to the scale of economic activity and the prioge of ecological systems, pollution
often spills over to neighboring countries makiragional environmental policies relevant for
adjacent countries as well. Transboundary pollutias become a serious challenge over the
past decades, especially in East Asia: In Chinphsul oxide emissions increased by 53%
between 2000 and 2006 and spilled over to Southdagsin (Lu et al. 2010). Ichikawa and
Fujita (1995) estimate that China's contributiowtet sulphate deposition in Japan represent
50% of the total. Furthermore, anthropogenic \Ng€dnissions over Asia have more than
doubled since 1985 (Akimoto 2003). This increaseemissions has created atmospheric
brown clouds. They are fuelled by emissions of twonore countries in the region and affect
those countries negatively. Brown clouds “starina®or and outdoor air pollution consisting
of particles and pollutant gases, such as nitrogggdes (NQ), carbon monoxide (CO),
sulphur dioxide (S¢, ammonia (NH), and hundreds of organic gases and acids”
(Ramanathan et al. 2008). They affect many smalhtt@s. Their hotspots are in East Asia,
Indo-Gangetic Plain in South Asia, Southeast ASmythern Africa, and the Amazon Basin.
They have severe environmental impacts as, foaiest, they accelerate the meltdown of
Himalayan glaciers, decrease crop yields by as nraac0%, or result in over 330.000 deaths
per year in China and India alone, as their padidause pulmonary illnesses and chronic
respiratory problems (Ramanathan et al. 2008).

Another example for multi-directional transboundpoflution affecting small countries is
Scandinavian S@©depositions, which are dependent to a high degmethe emission activity
in neighboring countries. While all Scandinavianumiies apply emission taxes, actual tax
rates differ very strongly. Cansier and Krumm (1987d that tax rates in Sweden are three

! cf. Binder and Neumayer (2005) and Fredrikssaal.§2005) for empirical evidence on the politizgfluence
of environmental lobby groups and List and Stur@0@&) on the relative importance of voters and logtyups
for environmental policies of US states.
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times higher than in Denmark, which is only padiye to abatement cost differentials and
therefore is hardly explained by welfare-maximizb&havior aloné.

Such transboundary pollution gives rise to a sedtistbrtion (in addition to the political
distortion described above), if national environtaépolicies remain non-cooperative: even
welfare maximizing governments would internalize @xternalities only to the extent that
they affect their own country (Markusen 1975). Ytedw do these two distortions interact?
How do politically-motivated, self-interested gommrents set environmental policies in the
presence of transboundary pollution? This is thecem of our paper. Governments respond
to lobbying efforts of opposing lobby groups andtla same time are in a situation of
strategic interaction with neighboring governmetitat are likewise seeking to maximize
their political support.

Our study adds to the literature on endogenousr@mviental policy. Fredriksson (1997)
analyzes the effects of world price changes andioly on the politically optimal
environmental tax rate. He shows that pollution nrayease in presence of an abatement
subsidy because the pollution tax is reduced dwedbange in lobbying influence. Schleich
(1997) introduces a second policy instrument aralyaes the choice between domestic taxes
and tariffs when the externality is in productionamnsumptiort. Aidt (1998) assumes that
pollution stems from the use of an input rathemtim@oduction and demonstrates how a
politically optimizing government deviates from tls®cial optimum in deciding on its
environmental policy.Fredriksson and Svensson (2003) analyze the sftédnteraction of
corruption and political instability on endogenoeisvironmental policy. They show that
political instability has a negative effect on tk&ingency of environmental policy if
corruption is low and a positive effect if corruptiis high. Damania et al. (2003) investigate
how the effect of trade liberalization on enviromta regulation is affected by corruption
levels.

These papers use a common agency model to poheagdiitical game that determines
environmental policy. Yet, they do not take intoc@nt the strategic interaction that
governments are exposed to in the internationalaane@hen deciding on their environmental
policies. Thus, the environmental policies withincls a framework are determined by
domestic considerations alond@o our knowledge the only exception is Conconio@0who

2 A related example is the environmental degradatibrihe Baltic Sea: It is affected by fishing, nivee
pollution, and atmospheric nitrogen deposition frdlne neighboring states (Helcom 2010). Gren (2001)
demonstrates the inefficiency of uncoordinated mmmnental policy for the Baltic Sea.

% Schleich and Orden (1999) generalize the smahi@my case to the large economy setting.

* Hillman and Ursprung (1994) analyze the influentenvironmental concerns on endogenous tradeypddiet
they do not study environmental policy formatioronBmer and Schulze (1997) consider the effect afetra
liberalization on endogenous trade policy.

® Strategic interaction in the determination of eammental policy is analyzed in the literature mmsboundary
pollution (e.g. Markusen 1975) and the literature strategic environmental policy (e.g. Barrett 19%oth
strands of literature, however, do not take intcoait the political-economic rationale in environma policy
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portrays two large open economies, which jointlyedaine their trade and environmental
policies. In her model, strategic interaction oscas environmental policies alter the world
market prices for the traded goods. When a largmtcy taxes the production of a polluting
good, the world market price rises and as a corsegpu foreign production and foreign
emissions increase (thus giving rise to ‘emisseaikages’). Conconi shows that under free
trade and in the presence of strong emission leskanvironmental lobbying might actually
lower emission taxes as unilaterally formulatecetawill tend to increase degradation. Yet, in
her setup strategic interaction occurs only becaosetries are large on commodity markets,
an assumption that does not hold for most countingisare exposed to cross border pollution.

Our paper deviates from her approach by assumiaigttie economies are small on the
globalized world markets and cannot affect worldkataprices through their environmental
or trade policies. While there are countries thalyraffect world market prices for certain
goods, or even a range of goods, we believe tletnthjority of countries do not have the
capacity to influence their terms of trade throughchoice of policies. Nonetheless,
transboundary pollution remains to be an imporfaoiicy issue for a number of countries.
We thus model two small open economies which predaigollution intensive good with
pollution spilling over to the other counttyNational governments set their environmental
policies in order to maximize their political suppavhich is composed of voter support and
lobbying contributions. We employ a common agenadeh developed by Bernheim and
Whinston (1986) and introduced by Grossman and rHaip (1994) in the literature on
endogenous policy formation and assume functionadigecified interest groups
(environmentalists and industrialists). The strategteraction between the countries results
from transboundary pollution — foreign environmémegulation is a substitute for domestic
policy for environmental quality, but it places tharden on foreign rather than domestic
producers. Countries may be structurally differenttheir preferences for environmental
quality and their political process, that is, iretlstrength of lobby groups and in the
importance of social welfare for the governmentgifsort.

We show that politically optimal tax rates will eebate the environmental degradation
compared welfare-maximizing governments if indastiobbying groups are relatively strong
compared to environmental lobby groups. If the stdas’ political influence is very strong
tax rates can even be negative in equilibrium,diee country or for both; a situation that
cannot occur in the benevolent dictators’ equilibri

The effect of politically influential environmentatoncerns is quite different. We
demonstrate that high relative political power n¥ieonmental groups may improve welfare,
especially if the marginal environmental damage ishaaused by production is high, as their
lobbying offsets the inefficiency created by stgateinteraction of the two governments. In

formation. For a comprehensive analysis of theramtion between trade and environmental policyRefuscher
(1997), for surveys of the literature see Raus¢2@n5).

® We exclude thus environmental regulatiorgtifbal pollutants which can be analyzed only in a muttixatry
setting (cf. Barrett 2003).
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that case the political game leads to a higheraselthan non-cooperative social planners
would be able to achieve. Even a marginal incré@aske size of the environmentalist group

increases aggregate welfare up to a point andraescthereafter. If either of the lobby groups
becomes too powerful, however, any interior eqtiilitm is unstable which leads to a corner
solution with one country setting a tax prohibitiv@igh. Our paper is the first to study the

political economy of environmental policy formatidor small open economies in the

presence of transboundary pollution and thus fifs important gap in the literature on

endogenous environmental policy.

The paper is organized as follows. Section 2 intced the two country model with
transboundary pollution. Section 3 derives the aowkelfare maximum for non-cooperative
governments, which serve as a reference point.iddedt introduces the common agency
approach, derives the politically optimal tax ratiearacterizes the equilibrium and simulates
it for various parameter constellations, and derieemparative-static results. Section 5
concludes.

2. Transboundary Pollution in a Two Country Model

The model consists of two countries, which prodacgood that creates environmental
pollution. They are small open economies on thedgomarket but are nevertheless in a
situation of strategic interaction, as their patiatspills over to the other country.

2.1 The economy

Each economy has two sectors. The first sectorymesithe non-polluting numeraire gaond
by labor alone. Units are chosen so that the wamldi domestic price for the numeraire good
equal one. Free trade prevails in both marketsdgqwices are determined on the world
markets. By choice of units, wage rate is normdlieunity. The second sector produces the
polluting good x with labor and a sector-specific factor, which nen-tradable and
inelastically suppliedS denotes environmental pollution, which is assunedaffect both
countries equally and to be quadratic in total paticn:

S=p(x+X)’ (1)

The variables is an exogenously given damage coefficient Angk*) is the home (foreign)
production ofx. Foreign country variables are denominated witti.alThe government levies

a tax on each domestically produced unitxain the producer (if home production xfis
positive). The production costs are assumed toulelrqtic in the produced quantity. Sector-
specific income from the production fs hence defined as:

X)) = (p—HX— X (2)

wherep is the exogenously given world market pricexoffechnology exhibits diminishing
returns to scale. We assume that in both countrissproduced by only one firm, which
choosesX to maximize Eq. (2):
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1
X=5(pP-9 3)

Foreign production is obtained symmetrically. Olmgly, the countries only produce positive
amounts ok, if the respective production tax does not exabedvorld market price of good
X. Countries are in a situation of strategic intecacwith respect to their production tax rates
as they affect production and thereby pollutiobath countries.

As we substitut&X from Eq. (3), and symmetrically, into Eq. (1), we obtain pollution
contingent on the tax rates:

S(ut) =5 (p—t-t (4)

Pollution increases with the world market priced atecreases with the tax rates. Sector
specific  income is derived by substituting Eq. (3)in Eq. (2):

1)=3 (12 ®)

Sector specific income decreases witbhile it increases with the world market prigeTotal
domestic revenue from production taxe®,) = tX; is:

()= % t(p—1t) (6)

z is redistributed uniformly to all citizens of thespective country.Since an increase in the

world market price leads to a higher productiorXptax revenue increases with the world
market price. However, the effect of an increasehef tax rate is ambiguous. On the one
hand, a higher tax rate leads to more tax incomeipié produced. On the other hand, it leads
to fewer units produced as the productiorXdiecomes less profitable. Hence, tax revenue
increases (decreases) witliff p/2 > (<)t.

2.2 Population and Utility Functions

The home country is populated By heterogeneous citizens of three different types:
environmentalists, industrialists, and workeé¥ss normalized to one. All citizens have labor
income. The total amount of labor in each countjyads |. Each individual has the same
share ofl. Let ag be the exogenously given share of environmensailisthe population and

a; () be the share of industrialists (workers). Envirentalists have disutility from
pollution while industrialists and workers are ronhcerned with pollution. Environmentalists
and workers derive income from labor only; indwists also obtain specific factor's income
from production of good.

Individual maximization problems are defined asdwk:

" If taxes are negative, all individuals are taxeifarmly. The assumption of uniform redistributiofi the tax
revenue is in line with the literature and madedionplicity reasons. Cf. Aidt (2010) for an anatysif different
refunding schemes.
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Each environmentalist solves:

rcggxxUE=c2+u(cx)—S
’ (7)
st I+z7=c"+pc

¢’ is consumption of the numeraire gonp@ndc* is consumption of good. u(c®) is the
concave, differentiable utility function from comsption of x. The utility of all
environmentalists is equally affected by total podin.

Each industrialist solves:
max U, = ¢+ u(c¥)
cZ,cx

1 (8)
s.t. I+r+7=cz+pcX
|

The term in Eq. (8) expresses that sector-specific incomedgually proportioned to all
mdustrlallsts. Finally, workers solve:

r(gzglxx Uy = ¢+ u(cd)
’ 9)
st I+z7=c"+pc
Since prices are given by the world markets, weaiabthe following aggregate utility
functions of environmentalists, industrialists, anatkers:

Qe(tt) = ag[-S+ 1 +1] (10)
Q (t,t*) =1+ o [l +1] (11)
Qw(tt) = awll +7] (12)

The sum of the aggregate utility functions of eachntry is defined as gross aggregate
welfare:

Q)=+ +Qy=Il+1+1T—0gS (13)

The termogS represents aggregate disutility of the environ@leis from pollution and thus
to the society as a whole. It is the product ofaltgbollution and the share of the
environmentalists. Sector specific income, by astiris independent of the relative size of
industrialists, sincex, merely defines among how many industrialists tkeeta-specific
income is divided. To obtain gross aggregate welfacontingent on the tax rates — we
substitute Egs. (4), (5), and (6) in Eq. (13). R&agements yield:

2 32
r (H Dl rp(p—t—t)|+1 (14)

Qa(tt) =
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3. Benevolent Dictators’ Solution

As a reference point for our further analysis, veeive the benevolent dictators’ solution for
tax rates that are set non-cooperatiVeBach government seeks to maximize its country’s
aggregate welfare.

3.1 Governments’ Reaction Functions
The domestic government chooseés order to maximize Eq. (14), taking the foretgr rate
as given:

00, (tt" . !
%zaEﬂ(Zp—t—t ) —%:o (15)

Solving Eq. (15) fort gives the domestic government’'s reaction functfon positive
production of both firms:

BD _ agf(2p—t)
7 = w (16)

The reaction function is linear in, and it is downward sloping. Intuitively, if therkign tax
rate increases, the home country is less affeciedhb negative externality of foreign
pollution and can thus reduce its own tax rate. fdreign country’s reaction function is

isomorphous. For positive values of foreign prodrcit” < p, and thug®® is positive.

Eq. (16) defines the reaction function only forigige production of both firms, hence for
p>tandp>t. However, we cannot exclude corner solutions. Thesur if one country
produces so large an amount of the polluting gdbdréby producing large quantities of
pollution in both countries) that it is optimal fire other country not to add to this pollution
by setting a prohibitive tax rate. Any further pibn damage created by own production
would exceed the welfare gains from the profitgofirm.

For instance, if the foreign country sets its taterequal or below a lower threshaftP”,
it is optimal for the home country to set its owax trate prohibitively high so that its

production becomes zero. Algebraicallf®” is derived by setting Eq. (16) equal goand
solving fort™: t§°" = (1 — iﬂ) p.? Conversely, if the foreign country imposes a piéithie
tax,t” > p, the home country will set a t&}, = %, which is derived by settingy = p in

Eq. (16). In other words, if foreign competitionabsent, the home country will optimize its
own production and pollution by setting a strigtlysitive tax rate2P .

8 We index this solution with ‘BD’ fobenevolentictator.

° Ast* is strictly positive (cf. the foreign equivaleot Eq. (16)) such a situation can only occurdf > 1.
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The domestic reaction function is thus defined by:

(thw fort' =p

;EBD

tBD= , for tE’)D* <t < p (17)

Lp, for t" < tp”
The foreign reaction function is isomorphous.

3.2 Equilibrium

The three types of possible equilibria are depidtedfigure 1'° Either one country sets a
prohibitive tax rate and the other country setsldé&st response tax raté} or tBD°,
respectively) or both countries set non-prohibitiae rates thereby creating an inner solution

with both countries producing the polluting good.

- )
(1) /{ 77 r) (2)
p
{Ilmvap}
e AT W .
Vo | | |
- &
T '3 7 > 7 L
Iy oy

Figure 1: The Equilibrium with Benevolent Dictators

Panel (1) depicts the situation in which the fonedguntry sets its prohibitive tax rate and the

home country reacts by setting its tax rate eqoidft. This situation requires th#f®" >

t8D 1 which amounts to the condition:" — og > %. Panel (3) depicts the opposite corner

solution with the home country setting the prolivaittax witht?2* > t80" andag” — ag > % .

In other words, corner solutions occur if the maagjidamages from pollution differ strongly
between countries — the country with the higheuatbn of environmental quality introduces

%1n Figure 1, we have assumed thgf > 1 andagp > 1. If for instancesgf < 1, t8° would be negative and
therefore the foreign government would never sptahibitive tax rate. Graphically, the foreign réan curve

would not have a kink @§°* = p, butt?®" (t* = 0) < p. The equilibrium depicted in panel (1) could nrise

' This condition is intuitive and follows from theefihition of these threshold values: Only if thedign
country sets a prohibitive tax rate, which requirestg°, will the home country set its best responstat For
a corner solution to exist and the reaction fumdito intersect dt = p, it is required that2>, < t8°. Otherwise
an interior solution would result.
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a prohibitive tax while the other keeps producirithva tax rate equal to the marginal damage
from production.

Panel (2) shows the case in which both countrieglyme, create externalities from
pollution, and tax their production. It requiresthhe two countries do not differ too much in

their marginal damage from pollutiofug — ag*| < é. The more polluting production is (i.e.
the largerp), the more similar the valuations of environmeeed to be for an interior
solution.

The interior equilibrium{'T’BD, 'T'BD*} is given by the intersection of the reaction fumrs

i°° (from Eg. (16)) and®®’, as shown in Figure 1, Panel (2). The domestiadsx amounts
to

80 _ 20gfp
1+ Blog+ag?)’

(18)

~BD* . .
T is calculated accordingly.

We can now define the equilibrium for the benevblgictator setting in the following
Proposition.

Proposition 1

The equilibrium tax rates on production for two fae¢-maximizing governmentgc®, 75",
are given by

( . 1
(DO{ED, p}, for ag” — og >E
* =BD =BD* gt
(120,15} = { @ {TV, T}, forlag — 'l < (19)
* * 1
f{p, Ry}, forag —og” >~ ,
\ p
with tED = % andT " defined by Eq. (18).
Equilibrium tax rates are strictly positive.
The equilibrium is unique and stable.
Proof See Appendix 1. i

3.3 Comparative Statics

Comparative static effects of variations in all g&oous variableso£, ag*, £, andp) are

straightforward. An increase i raisestf®” andt2P, and it shifts the domestic reaction
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curve (bold line) upwards while the foreign reactiturve (thin line) is unaffectef: This is
depicted in Panel 1 of Figure 2 for an inner solutiThe equilibrium shifts from A to B.

The equilibrium shifts to the Northwest: as a copssce, for large enough variations in
ag, an interior equilibrium may change into a cormeguilibrium with the home country
setting a prohibitive tax rate. Conversely a cosmution with the foreign country setting a
prohibitive tax rate may turn into an inner solatioThis follows immediately from
differentiating Eq. (18) w.r.tzg.*® An equilibrium in which the domestic tax rate vedseady
prohibitive remains unaffected.

f 1)
BDH1 [ﬂ

Figure 2: An increase it (panel 1) and i (panel 2)

An increase in the damage paramgteaisesttP”, tE0, 180" 8D 14 This is shown in Panel 2 of
Figure 2. Qualitatively, the domestic reaction eushifts, as depicted in Panel 1. The main
difference is that the foreign reaction curve shift the same way. This is intuitive: As the
marginal environmental damage increases in bothtoes, countries raise their best
response tax rates. As a result, the range ofdheec solutions is enlarged on both ends; for
the interior solution the resulting new equilibrivf@ point C) is characterized by higher
foreign and domestic tax rates. Analytically, ttés be seen by differentiating (18) w.6.t.

4. Interest Based Approach

We now employ a more realistic setting and assumaé governments are self-interested.
More specifically, we assume a common agency framne\iBernheim and Whinston 1986,

2 This is seen from— = >0 andﬁtlow = > 0. The increase df"" is not proportional to that of
Oag

ﬁ oag  [1+ aEﬂ]
tB2 which implies that the slope of the reaction tiore changes.

- . 8D -BD 48D
1B _ M > 0. Analogously, >0, T— >0, anda— <0.
Oag (l+ﬁ(aE+aE ))

14 _ ﬂlow _ __oEp
For mstancW (ﬁ)z > 0 and —2¢ b = e 0.
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Grossman and Helpman 1994), in which governmentsmize a political support function.
The political support function is a weighted sumsotial welfare and contributions offered
by political interest groups.

4.1. The Political Setting

We assume that individuals with similar interestsnf national lobby groups in both
countries and offer campaign contributions to thgavernments. Environmentalists form
environmental lobby groups, industrialists formustty lobby groups while workers do not
organize®® The underlying assumption is that workers are daiy number and cannot
overcome the free-riding problem described by O[d@65).

Leti denote the type of lobby group.for environmental antfor industry.q; defines the
fraction of the population that are members of lolgvoup i. Each lobby group offers
campaign contribution schedules to their countrytssernment denoted hy;(t).*® Their
intention is to influence the government’s choi€éemvironmental policy: These contribution
schedules are contingent on the pollution tax satected by the government and reward the
policy choice. Each lobby group’s strategy consitsa continuous functiont;: T - R,.
Lobby groups offer a monetary paymemtto the government for choosing the tax rate
t e T, T € R. All contribution schedules are assumed to be megative and differentiable
around the equilibrium poirf. Lobby groups at home and abroad act independérmatiy
each other. The foreign pollution tax rate willta&en as given when lobby groups decide on
their lobby schedule¥.

Faced with the lobby contribution offers, the indaent government selects a pollution tax
rate with the objective to maximize its own po#tievelfare, i.e. the probability of re-election.
The government’s objective function is a weightadnsof average welfare and lobby
contributions. Average welfare is important to government because chances for re-election
depend on the well-being of the general voter tzem. Contributions matter as they can be

'3 Note that if workers also formed a lobby groupd &ence all individuals were organized in lobbyugrs, the
tax rates of the political game would equal thedvetent dictator tax rates.

'8 The offers of campaign contributions are neitlemal contracts nor do they have to be explicitip@unced.
We only assume that governments know that thea@ isnplicit relationship between their chosen tates and
the contributions from lobby groups which they ecte receive. Campaign contributions should berjprieted
broadly as campaign funds, support demonstratmmnbribes, since lobby groups employ differenttsigées to
influence governments, see Conconi (2003).

7 Contribution schedules are not differentiablehié tassumption of non-negativity becomes bindingt tk,
when the government chooses a tax rate from wisibwvis that4; = 0.

18 We follow Grossman and Helpman (1995) who arga tontribution schedules cannot be observed from
abroad and thus have no influence on the decisitade abroad. We may then assume that lobby gralps t
foreign policies as given, and decide upon thetigoution schedules before the actual foreignrete is set.
We also disregard the possibility that interestugolobby across the border. For such an analysidiltman

and Ursprung (1988), Aidt (2005).
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used to influence imperfectly informed voters, dlgough political advertising (Grossman
and Helpman 1995). The home government’s objedtinetion is defined as:

v= ZAi + ap (20)
ieL
where L is the set of lobby groups, arad> 0 is the exogenously given weight that the
government places on aggregate social welfareivelab campaign contributiorts. The
government weighs the political value of lobbyingds (in terms of votes gained) against
their political cost associated with the loss offare in the determination of the weighting
parametes.

4.2. The Formation of Environmental Policy

The game between the incumbent government andotit®y Igroups has two stages. In the
first stage, the lobby groups simultaneously offeeir campaign contribution schedules,
taking the other lobby group’s strategy as giventhe second stage, the two governments
select their tax rates, which maximize their obyecfunctionsv andv* given the strategic
interaction with the other government, and colldne corresponding contribution from the
lobby groups in their countrd. The lobby groups offer contribution schedules cpting

the optimization calculus of their governmentsha second stage.

General Characterization of the Political Equilibrium

In the two country common agency setup, the equuiib is characterized by governments
setting tax rates that maximize their respectivitipal support functions, taking the other
country’s policy and their national lobby groupsntribution schedules as given. The lobby
groups maximize their respective utilities, conéingon national policies, by offering feasible
contribution schedules to their governments. Tladg the other government’s policy and the
contributions of the other lobby groups in thegpective countries as given.

Applying Lemma 2 of Bernheim and Whinston (1986)Pooposition 1 in Grossman and
Helpman (1994) to our setup, the equilibrium isrebterized as follows.

Y For an analysis that endogenizes the weight ofabagelfare for the political objective function .cf
Fredriksson et al. (2005).

2|t is assumed that lobby groups keep their prosnisel thus make the announced payments.

88



Proposition 2

({Ai}ieL, {Ai*}ieL,{TPG,TPG*}) is a Subgame Perfect Nash Equilibrium of the pialtuttax
game, if and only if:

(a) 4;, 4; are feasible for alle L;

PG

(b) T°° maximizesv on T, andT"®" maximizes/* onT ;

(c) T°° maximizesQ;(t) — 4;(t) + von T for all j € L, andT"®" maximizes®,"(t") —
A7) + v onT forallj €L

(d) For allj € L there exists & € T that maximizes on T such that/; (t7 =0, and
for allj € L” there exists &1* € T* that maximizes” onT such that;*(t*) = 0.

A set of policies{T"% T°°"} and the sets of contribution schedufs); ¢, {4*}ic, are a
subgame perfect Nash equilibrium if conditionst@)d) hold. Condition (a) stipulates that
contribution schedules must be feasible, thahisy must be non-negative and no greater than
the aggregate income available to the lobby groopsnbers. Condition (b) ascertains that
the governments set their pollution taxEs’ T°¢" to maximize their respective objective
functions{v} and{v*} taking the contribution schedules offered by thalby groups and the
other country’s policy as given. Condition (c) sigtes that the equilibrium tax rate must
maximize the joint welfare of the government andheaf the national lobby groups, given
the contribution schedule offered by the other jobloup. In other words, no lobby group
has a feasible strategy other than the equilibstnategy that would lead to an increase in the
joint surplus of the government and the lobby graefpwhich it could appropriate a share.
Condition (d) requires that for every lobby gropypa tax policyt™ exists that gives the
government the same utility as the equilibrium tate T°®, if the lobby groug does not
contribute. If no such™ existed, lobby group could increase its welfare by lowering its
campaign bid without changing the government’s ohaf tax policy. This would leave
lobby groupj better off and can thus not be possible in equilib (Bernheim and Whinston
1986). Conditions (c) and (d) ensure that the lofdpgchedule is optimal.

Political-economic Reaction Functions
Next we derive the home government’s reaction fonctrom Proposition 2. Conditions (b)

and (c) characterize the optimization calculushefgovernment.

Condition (b)

o | aQ’*io 21
a & T (21)

i€EL

and Condition (c)
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o aV!Of ljeL 22
E — E + a = orall | € ( )
Egs. (21) and (22) imply that, in equilibrium, edobby group sets its contribution schedule
such that, the marginal utility from a change ie thx rate equals its marginal change in
contribution. Thus each lobby group’s marginal uidity is zero in equilibrium.
0Q; 04, _
il | 23
pralle foralli € L (23)
Substituting Eq. (23) into Eq. (21) we obtain tiggiébrium characterization:

09, 00 * o
a T4 T (24)

ieL
Next we calculatg% and% to derive the politically optimal tax rate as adtion of the

other country’s tax rate and the parameters ofrtbdel.ai—t’* Is given by EqQ. (15). The lobby

groups’ marginal utilities w.r.t. the tax rate ig.H24) are calculated by substituting Egs. (4),
(5), and (6) in Egs. (10) and (11), and differeimigathem with respect tb

e aelpa-t-ty+2(8-1)] (25)
and
%=a|(g—t)—%(p—t) (26)

Environmentalists’ marginal utility with respect tftee home tax rate can have either sign (cf.
Eq. (25)). There are two relevant effects. Firdtew the domestic tax rate increases, home
production ofx decreases, and hence pollution decreases. Sdotaldiax revenue changes

with t and thus the share redistributed to environmestgalilt increases i§—t> 0 and
decreases otherwise (cf. Eq. (6)). If the envirom@ests’ revenue share increases, their
marginal utility with respect to the home tax regaunambiguously positive. Otherwise, the

loss in tax revenue may outweigh the effect of cediupollution — makinéfTE negative’!

Eq. (26) shows that industrialists’ marginal ugilfitom an increase inis strictly negative:
sector specific incom& decreases; tax revenue may increase or decreasal{sve), but an
increase can only partially compensate industt&afisr the decline in profits as tax revenue is
distributed among all members of the society.

We calculate the reaction function of the home éguloy substituting Egs. (15), (25), and
(26) in EqQ. (24), and solving it far This yields:

2L This may happen only for smallbecause a further increase in the tax rate recamésgtion only negligibly
but may reduce the tax revenue significantly agdlkérase diminishes.
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PG _ agf(@+ D(2p—t*) —awp

@+ D(egh+ 1) — 2ay (27)

4.3 The Political-Economic Equilibrium

Eq. (27) is derived from the first order condititor a maximum of the political support
function conditional on the value of the foreigix tate. As in the benevolent dictator case,
the reaction function is linear in the foreign teate. The second order condition for an

. . . A .
Interior maximum, "eaT;/ < 0, requires that

@+ D(ogf+1) — 20y > 0. (28)

If condition (28) was violated, the interior soluti given by (27) would characterize a
minimum and hence a corner solution would be ogtiindustrialists’ marginal utility would

increase faster asis lowered belovi’ © than the sum of the weighted marginal welfare, and
the environmentalists’ marginal utility would dease®’ It would be optimal for the
government to reduce the tax rate to the minimalampossible?®

This corner solution is a degenerate case asrig to conceive that society directs all its
resources from all members of the society by afinitely’ negative tax on production
towards the industrialist sector only to increaatput, profits and environmental degradation
to the maximum extent possilffe.This is not what we observe and it would require
unrealistic parameter values. We thus exclude timsteresting case by the following
assumption:

Assumption 1: i(a+ D(agf+ 1) > ay and g(a* + D(og*p+1) > ayw”

Assumption 1 guarantees a stable interior maximunthe political support function
conditional on the value of the foreign tax ratd atable Nash equilibria as shown below.

The sign of the tax rate in Eqg. (27) is ambiguouswhile the denominator is positive
under Assumption 1, the numerator can be positivéiegative. Thus in contrast to the

2 This is intuitive as Eq. (28) states that the &lisovalues of the second derivative of the envitentalists’

utility function Qg = —aE—gaEﬂ plus the weighted second derivative of the welfausction aQ, y =

- a(i + ;aEﬂ) exceed the value of the second derivative ofrilestrialists’ utility function?, = é— a .

23 While the effective tax rate is bounded from abbyehe value of the price, beyond which produci®aero
and thus a further increase would be inconsequeatiawer bound exists only to the extent thatribgative tax
would use up all resources from the society andreedit to the industrial production. When compayi
v (t = p) with v (t > —o0) it is immediately clear that the value of the femtorner solution falls short of the
latter. [Strictly speaking the latter is not aniite, but a finite subsidy with a rate implicittiefined by the gross
resources of all groups.]

4 Such a degenerate case could occur only if thér@mentalists had little political weight, the paion
damage from production was small, the value of avelfconsideration of the government’s calculus \was
and if the number of industrialists was smal, (3, a, o, were small).
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benevolent dictator case the reaction function pbltical support maximizing government
can take on negative values. Given Assumptione yelaction function is downward sloping
in the foreign tax rate, as in the Benevolent Dartaase.

Eq. (27) defines the reaction function only for ig@e production of both firms, not for

corner solutions. Analogous to Section 3, we deterthe optimal domestic tax rate for zero

foreign productionttS, by setting* = p in Eq. (27). This yields

PG — aEﬁ(a + 1)p —awp
ow ™ @+ D(ogh+ 1) — 2ay

The denominator is positive under Assumption 1, thuenerator can have either sign:
Contrary to the benevolent dictator cag, can take on negative values. A comparison of

(27) and (29) shows th§S < t7°.

(29)

Next we determine the foreign tax rafg’, below which it is optimal for the home
country to introduce a prohibitive tax rdte p.

@+ [egf— 1 + aw
PG _
Note thattf® may be positive or negative. The reaction functiotihus defined by
(tw, fort'=p
tPG=4 £°, forth” < t* < p (31)
lp ,  for tr <th®,

wheret™® is defined by Eq. (27). AES andtf®" can have either sign and are not bounded

from below, the ‘interior’ reaction functidh® may be only in the first quadrant, in the fourth,
first, and second, or not in the first quadrardlatThree possible reaction curves are depicted
in Figure 3 below”

% The reaction functions are depicted for valfies6,¢, = 0.06 p=5, | = 1,a =1 and differ in the value for
ag Which takes on the values 0.03, 0.05, and 0.threaction curves a, b, and c, respectively.
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Figure 3: Domestic reaction curves for the politgame

Next we analyze the possible equilibria. The slopéshe ‘interior domestic reaction
functiont™® and the inverse of the foreign reaction function * are

ot agf(a+ 1)
ot~ (a+Dlgh+ D) — 20y
and (32)
o1 @+ Dlegp+ D) — 20y
ot ag*f(@ + 1)

By Assumption 1, both reaction curves are downvetwging. Eq. (32) shows that the inverse
of the foreign reaction curve can be flatter oepts than the domestic reaction curve, which
implies the possibility of unstable equilibria.

Stable equilibria

o1

6t_ ; i.e. the domestic reaction function is flattearth
the inverse of the foreign reaction function. Tisislepicted in Figure 4. The line in boldface
depicts a selected domestic reaction function es/stin Figure 3° The thin lines show three
possible inverse of the foreign reaction curve, chiesults in three different — stable —
equilibria. In equilibrium A, the domestic countsgts a prohibitive tax rate= p and the
foreign country sets its best response, whidfyjs Equilibrium C is the mirror case in which
the foreign government denies production in itsntpuand the home country sdts- t,F(’,‘\f\,.

These corner solutions A and C correspond to thelpa8 and 1 in Figure 1 of Section 3. Yet,

We first analyze the case in Whi§t\3>

%6 For the sake of clarity we selected only one ddim@saction function, but it is clear from Figuge that
depending on parameter values the domestic reafetfanion could lie entirely outside the first quant or the
downward sloping part entirely inside the first drant. The same is true for the foreign reactiorcfion so that
a resulting interior equilibrium could lie anywherethe policy space.
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while in the benevolent dictator case both taxgat® unambiguously positive, tax rates may
(or may not) be negative in the political game. Tterior solution B is characterized by both
countries producing finite amounts of the pollutongpd. In Figure 4 this solution is depicted
with positive tax rates for both countries; howelieme and foreign reaction curves could be
positioned very differently in the policy spadget() — as shown in Figure 3 for the domestic
reaction function — so that any combination betwtes and subsidies is possible in the
equilibrium. In other words, it is possible thattlbh@ountries subsidize the production of the
polluting good or that one country taxes the negaBxternality while the other country
subsidizes it.

N\

PG* C P

fow oG
tp, C

PG* PG* PG*
How A B

fow

PG
Low

9B

oA

Figure 4: Stable equilibria in the political game

The conditions for corner solutions versus inneluttins can be seen in Figure 4 by

comparing the values ¢fS, thS, thS andth®:*’
X=0X >0 & t,i’,f}v* < e
XX'>0 o the> th*andths, > the (33)
X> O,X* =0 & thW< t|b

The three conditions in (33) describe the equdibk, B, C in Figure 4. For instance, for
equmbrlum A RS < e The first line of (33) corresponds with the tatest = p,t* =

tPS  the second line Wltﬁf ) and the third line with = t2C,t* = p.

We analyze the political-economic determinantstifia equilibria A, B, and C and their
position by demonstrating how the domestic readtimetion shifts in response to changes in
ag, o, p anda. All derivations are relegated to Appendix 2. Anraese inog shifts the
domestic reaction function to the Northeast andeiases,”" andtl,c. An increasings shifts

" Note that for— > % the conditiont,o” < thC”" implies thatf, > thC.
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the domestic reaction curve upwards in the same Wwayever the foreign reaction curve
shifts as well in the described manner so thatva inaer equilibrium, if it exists, must lie to
the Northeast of the old inner equilibrium. Thughbshifts are similar to the benevolent
dictator case depicted in

Figure 2 (with the exception that they are not swd to the first quadrant). Increases in
oy anda reducet ;> and make the reaction curve flatter; they incraRSeif ogf < 1 and
decreases it otherwi$& The new reaction curve may either be entirely Wwetwe old reaction
curve or intersect with it.

To sum up, subsidies in both countries occur ifititaustry lobbies are relatively strong
and if damages are relatively small (snll A subsidy in one country may also occur if the
political distortion in this country is much largisan in the other countra < a*). Equilibria
with positive tax rates are more likely the highiee environmental damages and the more
powerful the environmental lobbies in both courstrage (i.e., the higherz andag ). The
government’s reaction to an increased size ofridastrial lobby group depends on the entire
political system. The domestic equilibrium tax sawéll decrease b > 1 but may increase
if agf < 1. If the domestic tax rate decreases, the forigmate will increase.

Unstable equilibria

We now turn to the case of the inverse of the {praieaction curve being flatter than the
Gt*_l
at
relatively strongly in their tax setting to changeshe other country’s tax rate. It occurs if the

political distortion is very strong, either in favof the industry lobby or in favor of the

environmental lobby. A case of unstable equilibsi@epicted in Figure 5. Again the line in
boldface depicts the domestic reaction functioe; tthin line represents the foreign reaction
function.

domestic reaction curve, i.%at.l*< . This condition implies that both countries react

%8 This follows straightforwardly from differentiagn(29) and (30) w.r.iz, anda.
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PG
L

Figure 5: Unstable equilibria in the political game

In this case the reaction curves intersect threeediwith intersection B representing an
unstable equilibrium and points A and C represgnstable corner solutions. That is, if
countries react relatively strongly to their oppore tax setting, initial conditions or
coincidence decide about which country will prodube polluting good, possibly under
heavy subsidization, and which country will not gwoe the good at all. In that case it is no
longer the political-economic characteristics of two countries alone which decide about
the pattern of production and pollution, but angtéa that happens to tip the unstable
equilibrium to the left or the right of point B witthe consequences being most radical. A
government may heavily subsidize the productiothefpolluting good, which it would have
banned under only slightly different circumstanc€@serall, the possibility of unstable
outcomes makes corner solutions more likely.

For this case the equilibria can be characterizedlbows:

thes < thS* and S, > the = X=0 X >0
thw < PG* and ths, < ¥ = X=0X">00rXX >00rX>0X =0 (34
t{)o(‘;; PG* and tlow < t})bG = X>0 X'=0

The second line refers to the situation depicteBigure 5. The comparative static properties
are the same as described above. Note that insreeae@nde; will make the reaction curve
flatter, which may turn an unstable equilibriumoirat stable one.

We now turn to the derivation of the equilibriumorFan interior political-economic

CreL ~PG =PG* . . . . .
equilibrium (I , T ) the ‘interior’ reaction functiong © andt"® need to intersect. From

Eq. (27) and its foreign equivalent follows
¢ - p{1+

aw'l@+ D(agh+D) — 20m] + @ + D]aw@ - o) — @+ (1 + flog — o)) (35)

@+ D(oghf+D (@ +1-20w) + (@ + D(ag'p+D(@+ 1 - 2ay) + dawow* — @+ D@ + 1)

3.

We summarize our first main result in the followiRgoposition.
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Proposition 3:

() The equilibrium tax rates on production for twpolitical support-maximizing

governments7* S 7°¢, are given by

(1) e 7@ for tf6* > tF6* and S > th¢
(2) p, the for tfS* < th6* and tFS > th¢
(3) S p for S > tF6* and tFS < RS
(4) | Multiple equilibria | for S < th¢* and tf¢ < thS

wheretl'S, is defined by Eq. (29) an§iS* by Eq. (30).

(i) Equilibria (1) to (3) are unique and stable. dituation (4) there exist two stable corner

: . . =PG ~PG*
solutions with(p, t7S*) and(t°S, , p) and an unstable interior equilibrium wigh T ).

PGx*
tlow

(i) Equilibrium tax rates'T’PG, 'T'PGk, tiow may be positive or negative. They will be more
likely to be positive if environmental lobbies atong in both countries or the damages are
large.

4.3 Comparison of the Political Game with the Benealent Dictator Solutions

The conditions (1) to (4) in Proposition 3 can bemitten in terms of the parameter of the
model, which allows an easier comparison to thesbelent dictator case as described in Eq.
(19). Using Egs. (29), (30) and the other countegsivalents, we can rewrite the conditions
in Proposition 3 as:

1/, oo 1(. &aw
~PG ~PG* w est_=[1_9 %W
(1) T T —E<1—m><a55—a55 <ﬂ<1 a*+1>
) p S H(1-24) < 00 - "0 andogd - ago” > —1(1-2)
(3) S, p 2(1-2%) > 0 - ag"o” andagd - ae"d" < - 5(1- %)
Multiple 1 Say . 1(., doaw
4 L --(1-—= 0—o0g0 >51-
“) equilibria ﬁ( a+ 1) > 00— GE >ﬂ< a+1
0 is a measure of the political distortion in the looountry. It is defined as::= af_law > 1.

The definition ofs” is analogous.

For the inner solution in the benevolent dictatese; countries need to be not too
dissimilar in the sense that the disutility fromllpton must not differ by more tha%1 in

absolute terms, i.¢ag — ag”| < /—1)), as shown in Eq. (19). For the political game mparable

condition exists that bounds a weighted differemc¢he ags from above and below for a
stable interior equilibrium; yet this differencewmadakes the political distortions into account
and thus the lower and upper limits are differ€dmparing the two sets of conditions in the
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above table and in Eg. (19) shows that it is imii@sgo determine in general whether the
area with interior solutions is larger in the bevlent dictator case or in the political game.

ComparingTPG in Eq. (35) with T°° in Eq. (18) demonstrates that in principle the
politically optimal tax rate can be smaller or larghan the tax rate that a benevolent dictator
would set for the same economy; yet the deviatfahe political-economic equilibrium from
the benevolent dictators’ solution depends systieaibt on the structure of the political,
economic and ecological system. We illustrate thith the following three examples
displayed in Table 1. Columns 2-4 give the valwedtie political economic equilibrium and
for the benevolent dictators’ equilibrium (in patieeses) for three different sets of parameter
values. All equilibria are interior and stable arepresent maxima of the governments’
conditional objective functions (i.e., Assumptiomsfulfilled and the domestic reaction curve
is flatter than the inverse of the foreign reactonve)®

Case (1) Case (2) Case (3)
Parameter values % = 0g = 01,01 =0f =0.1,p=1,I=1"=1
a=a =1 |a=10a"=1 a=a =1
=1 =1 p =10
Variables
Home tax rate PG (BD) -0.5 (0.17) 0.21 (0.17) qaT87)
Foreign tax rate PG (BD) -0.5(0.17) -0.74 (0.17) .7300.67)
Home production level PG (BD) 0.75 (0.42 0.399.4| 0.14 (0.17)
Foreign production level PG (BD 0.75 (0.42 0.84p) 0.14 (0.17)
Total Pollution PG (BD) 2.25 (0.69) 1.59 (0.69 0(1.11)
Home Welfare PG (BD) 0.96 (1.17) 1.08 (1.17 1.003)
Foreign Welfare PG (BD) 0.96 (1.17) 0.95 (1.17 41(0.03)
Overall Welfare PG (BD) 1.92 (2.34) 2.03 (2.34 &(2.06)

Note PG denotes values for the political game; BD desoalues for the benevolent dictator game.

They are given in parentheses.

Table 1: Simulated equilibria in the benevolentatior and the political game

In case 1, both countries are symmetric; the welfaaximizing governments would levy a 17
percent tax on the value of the output of theirlyimlg firms. Under the same parameter

? It is straightforward to construct examples in evhithe political game results in corner solutions #he
benevolent dictator game does not and vice vemssulB are available upon request.
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values, the political-support maximizing governnsgrtowever, would subsidize production
at a rate of 50 percent, with the consequenceptatuction and pollution is significantly
higher. In this case, the political-economic calsukeads to a sizeable deterioration in welfare
and a strong increase in environmental degradatisnthe governments cater to the
industrialist lobby group.

In case 2, both countries have the same paramaliges/as in case 1 with the exception
that the domestic government places a much largéghtv on welfare considerations in its
political-economic calculus (i.e. the parameteris higher). The benevolent dictators’
equilibrium is thus the same as in case 1, butpbiical equilibrium is qualitatively
different: The domestic government now levies artbe, which is even higher than in the
benevolent dictator case while the foreign coustipsidizes production, yet more strongly
than in case 1. The comparison between the twaigadleconomic equilibria in case 1 and 2
shows the interdependence of the political supp@ximizing governments’ behaviors: As
the domestic government is taxing the productiothefpolluting good thereby reducing the
negative externality, the foreign government canraase its subsidy further thereby
enhancing its political support. It is free-riding the domestic government. Conversely, the
domestic government anticipates such behavior heckfore taxes production more heavily
than if the foreign government would tax its prottluc as well. The welfare in the political
equilibrium in case 2 is higher than in case 1, ibid lower than in the benevolent dictator
case.

Case 3 is again completely symmetrical and hassé#me parameter values as case 1
except for the damage paramegemwhich is now much higher. As a result, the beihevo
dictators now tax production more heavily than ase 1 and the resulting welfare level is
lower. This is intuitive. More striking, howeves, the comparison between the political game
and benevolent dictators’ game. The political suppmaximizing governments tax
production of the polluting gooohore heavily than a benevolent dictator would! As autes
environmental degradation is lower and the welfardigher in the political gam®. The
reason for this result is that the distortion ceddby the political-economic calculus — “too”
high tax rates — now counteracts the distortiorate@ by the strategic interaction of two
benevolent dictators, who set tax rates on transtemy pollution too low. In our case, such a
result occurs if there are strong environmentabjogroups (high andag).**

We summarize these findings in the following canll

30 Cf. Bhagwati (1982) for an analysis of countervajldistortions in a different context.

%1 However, the influence of the environmental lobfyist not exceed a certain limit since the resulting
equilibrium would be unstable leaving it to chamdeether welfare would be higher under such conatio

99



Corollary 1:

(1) The tax rates of the benevolent dictator can beeetiigher or lower than the tax rates
set by political support maximizing governments.

(i) The political game may result in higher or in loweelfare than the strategic
interaction of non-cooperative benevolent dictators

(i)  The welfare is lower if both tax rates are lowarthn the benevolent dictator case. It
may be higher if both tax rates exceed the benatdietators’ tax rates.

(iv)  Strong environmental lobby groups may increase aselfin the presence of
transnational pollution.

v) The political game leads to instability if eithebby group becomes too influential.

The intuition behind this result is that there diféerent forces that shift the equilibrium from
the benevolent dictator solution to the politicahte solution. The direction of the political
distortion depends on the relative strengths ofitiberest groups (and the value af For
instance, ifag andg are high, an increase in the tax rate reducesuptmeh and thus profits,
but translates into a large reduction in disutifitym pollution. Thus, the environmentalists
will be lobbying more strongly for an increase e ttax rate than if the damage coefficient
and the size of the environmentalists were lowehe Tresulting political-economic
equilibrium will imply a higher tax rat& The political-economic equilibrium is affected in
addition by the redistribution of the tax revenWhile in the benevolent dictator case it is a
mere redistribution of income between members efdbciety that does not affect overall
welfare, this redistribution affects the politieguilibrium as not all groups of the society will
reward additional income from tax proceeds as t@ynot organized (the workers). Thus
redistribution effects matter for the political ddarium, but not for the benevolent dictator.
The lowera, the stronger the political distortion; far— o the political game solution
converges to the benevolent dictator solution.

If the politically optimal tax rates are higher ththe benevolent dictators’ tax rates, they
may reduce a distortion that is created by thetegjra interaction of the two welfare-
maximizing governments. Non-cooperative governmeimigrnalize the externality of
transboundary pollution only to the extent thatygadn affects domestic welfare. As a result,
tax rates are too low compared with joint welfaraximization (Markusen 1975).If tax rates
are lower than the in benevolent dictator caseptigical distortion reinforces the distortion
created by strategic interaction and welfare is\doever.

The fact that a political support maximizing goveent may pursue a welfare superior
policy compared to a government that seeks to marirwelfare is thus contingent on a
situation of international strategic interactioncénnot arise in the analysis of a small open
economy (e.g. Fredriksson 1997), where the poliscanomic calculus of the government
unambiguously reduces overall welfare. Yet it mayrblevant for a number of situations in

%2 Note that both profits and disutility from pollati are convex in the tax rate, however with differsigns and
magnitudes.
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which environmental damage is high and environnendéicies affect the environmental
quality of neighboring states.

4.4 Welfare Implications of Political Institutions

As shown above, the institutional design of thatall system (represented by the lobbying
parametersig, o, anda) determine together with the properties of thelagioal system
(described byp) whether the political-economic equilibrium is Vet superior to the
equilibrium obtained by welfare maximizing governmig and if so, to what extent. To
investigate the welfare implication of differentblny group sizes, we calculate the closed
form solution for the aggregate welfa®:= (cf. Eq. (13)) for the political economic
equilibrium. It is given in Appendix 3. From thigj@ation, we simulate the change in
domestic welfare resulting from a changexgnande, for different values of. The welfare
implication of a change in the share of environralists is depicted in Figure™®:

Qy

0 0,1 02 03 0.4 03 O

Figure 6: Welfare effects of a changexin

An increase inag gives rise to two effects. First, the negative farel effect of pollution
increases since environmental degradagaaffects social welfare negatively only through
environmentalists’ utility. (cf. Egs. (10) — (13))hus if the group of environmentalists grows,
the ‘felt’ pollution, agS increases for any given level of physical potiats (cf. Eq. (1)) and
aggregate welfare declines. Second, an increatfeienvironmental lobby group increases

its lobbying contributions and thus raises (cf. Appendix 2), thereby lowering physical
pollution. These are two countervailing effects aggregate welfare; their relative strength
depends on the extent of the political distortidhis is shown in Figure 6: If the political
distortion is high, i.ea is low, welfare first increases with a rising shaf the environmental
lobby group and declines after a maximum. If thétigal distortion is largely absent (higi)

% parameters take on the values:|" = 1; f =10 a* = 10, ¢ = " = 0.1, ag" = 0.1
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the welfare implications are negative because nanempeople are negatively affected by the
same level of physical pollution.

Quite contrary, the welfare implication of an iresed number of industrialists is
unambiguous. I, increases aggregate welfare increases. This igrstmoFigure 73*

Qy

------- a=10
a=1
a=0.5

—a=0,4

0 0.1 02 03 0.4 0.5 06 o

Figure 7: Welfare effects of a changezjn

An increase iny reduces the lobbying effort of the industrialisgiecause the net gain from
lower taxation declines: while the increase in psdfom lower taxation remains the same the
reduction in redistributed tax revenue declines engtrongly as the industrialists receive a

large share of tax revenue with rising As a consequencff,G increases withy, causing a
rise in overall welfare. This effect is more pronoed the larger the political distortion as it
makes lobbying more effective and is absent irb#reevolent dictator case.

Proposition 4 summarizes our second main result.
Proposition 4:

() An increase in the size of the environmentablp group may raise aggregate welfare up to
a critical point and reduce it thereafter.

(i) An increase in the size of the industrial lgbfiroup unambiguously increases aggregate
welfare.

Proof. Follow straightforwardly from differentiating theggregate welfare equation (A3.1)
with respect tag ando m

It is this asymmetry in welfare effects of incredidebbying that sets our situation apart
from other — domestic — political economic situaioWhile in those other cases increased

% parameters take on the values:|" = 1; =10 a* = 10, ag = ag* = 0.1, oy* = 0.1
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lobbying from either side creates a larger politaigtortion and therefore a larger deviation
from the welfare maximum, in our case increasedyoiy of environmentalists increase
welfare (up to a point} while decreased lobbying of industrialists (dueatdighero;)
increases welfare monotonously. Thus from a cauigiital economic perspective, it may be
reasonable to increase lobbying possibilities @irenmental action groups and curb those of
industry associations, if there are distortionstigh transnational pollution.

5. Concluding Remarks

In this paper, we have analyzed endogenous enveotahpolicy formation of two countries
that are small on the world markets, but are linkedugh transboundary pollution. Three
major results emerge. First, the environmentalcgatidopted by self-interested governments
may be more stringent than by social welfare maaiimg, but uncooperative governments.
The distortion created by the transboundary palfutinay be alleviated (or exacerbated) by
the distortion created through the political systdierefore, under certain circumstances, a
political process that does not take all individuadto consideration equally, may work in
favor of the society at large. In our model, thésthe case when the influence of the
environmental lobby group is higher than of theustdial lobby group. We find that a
marginal increase in the size of the environmesitglioup increases aggregate welfare up to a
point and declines thereafter. In contrast aggeegalfare decreases unambiguously with
reduced lobbying by industrialists. Thus measurestrictions on industrialists’ lobbying
possibilities and support for lobbying by enviromte action groups on a constitutional
economics level may lead to a welfare-superior aute >

Second, the space of optimal policies in the maliteconomic game is larger than in the
game played by benevolent dictators: While unccatper benevolent governments will
always set positive, but inefficiently low tax ratéfrom the perspective of joint welfare
maximization), the politically optimal tax rates ynaven be too high to optimally internalize
the transboundary externality (for strong environtaklobby groups), but they may also be
too low (for strong industrial lobby groups). Pl support maximizing governments may
indeed subsidize the production of the pollutingpdjoather than taxing it, if the relative
strength of the industrial lobby group is large. equilibrium, it is possible that one
government subsidizes the production of the palfugood while the other taxes it. Again
this suggests a moderate and asymmetric restriofipolitical influence.

Third, the political distortion might create insildly, if the relative influence of either
lobby group is too large: while the resulting eduih in the case of social welfare
maximizing governments are always unique and stabée possibility of multiple equilibria

% Environmental degradation declines unambiguously.

% This could be brought about by a number of corcne¢asures such as a restriction of donationsrtiepas
this would affect industry associations and corpons scope for lobbying disproportionately.
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in the political game with one equilibrium beingstatble cannot be excluded. This increases
the probability of corner solutions with one coynteding production to the other.

We believe that the strategic interaction in enwinental policy formation of self-
interested governments in the presence of transtzwynbut non-global pollution has not
been sufficiently examined. Our theoretical analysiaimed at improving our understanding
of this issue, the scope of which can be broadenathny ways. First, it would be interesting
to study what the incentives for political supporaximizing governments are to cooperate
and what the welfare effects would be. It is obsidbat international cooperation would
eliminate the distortion created by strategic imt&ion (Markusen 1975), but could also lead
to a welfare deterioration if the political distori has an offsetting effect. Second, interest
groups could be assumed to lobby across the bdafdate industrialist lobby groups in both
countries have opposing interests with respechéoniational regulations; they favor higher
regulation abroad and lower at home, environmesitglioups’ interests in both countries are
aligned. Third, extending the model to a multi-coynsetup with incomplete spill-overs
would provide many important insights on real waafaplications of regional pollution.

Our model shows how distortions created by thetegjf@a interaction of national
governments interact with distortions created ey pblitical processes in both countries. We
show that these two sets of distortions could eitemforce or counteract each other. Which
scenario is more realistic, however, remains anigrapquestion. It could be the subject of a
fruitful empirical analysis.
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Appendices

Appendix 1: Uniqueness and stability of the equiliba in the benevolent dictator case

In this appendix we demonstrate the existence aiguaness of the welfare maximizing non-
cooperative equilibrium of Section 3.

First, we note that both reaction cuni8? andi®®" are linear in the opponent's tax rate
(cf. Eq. (16)). In thet(t*) space, the slope of the ‘interior’ domestic reacturvet™", is

oteP ogf (36)

- _ 1
ot 1tap

while the slope of the inverse of the ‘interiorréogn reaction curvéd™ tis

i __ltaep_ (37)
ot* aE*ﬂ

For t* > p and fort* < t},, the domestic reaction function is flat, while tinwerse of the
foreign reaction function is vertical fdr>p and fort < tg°. That is, the inverse of the
foreign reaction curve is always steeper than tmeastic reaction curve and thus the reaction

curvest®? andt®P”" intersect exactly once. The resulting equilibriignthus unique and stable.
|

Appendix 2: Properties of the reaction curve in thepolitical game

We first derive that the reaction function in thaifical game is downward sloping. This is
shown by differentiating Eq. (27) w.r.t. the foneitax rate.

ot ¢ _ agf(a+1) <0 (38)
ot @+ DA+ ogh) — 2ay

An analogous expression can be derived for thesevef the foreign reaction function.

Next we analyze the comparative static propertfeth@ domestic reaction function with
respect targ, ¢, f anda. We calculate the change §§f” andt{¢ in response to a change in
the relevant parameters using Egs. (29) and (30).

Oty _ plog+a) >0, (39)
8aE aEzﬁ(a + 1)
atlow p(a+ 1)(ap+ap+1) >0 (40)

o ((a+ 1)1+ agh) — 20w)’

ot c _ap+ D+ @+ Dpla@p—2t) +p] + (& + D(2p— )

> > 0. (41)
Oog (@+D(agh+ 1) — 2ay)

An increase irug shifts the domestic reaction function to the Neait; at the same time the
range of foreign tax rates increases, for whichdbmestic government sets prohibitive tax
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rates as best response. The tax rate for zergyfopgpduction increases as well. The slope of
the reaction function can either increase or deerea

2+PC
a*f ___Bat+D@+20-1) _<o. (42)
Mooe  ((a+ 1)(agh+ 1) — 2ay)

If o, increases, the range of foreign tax rates for wthe home country sets prohibitive taxes

decreases and the reaction curve becomes flgffferdecreases fosgf > 1 and increases
otherwise.

oth™ p 43
oo, __aEﬂ(a+1)<O’ “3)
PG _
6atzw=_ pla+ D(agf — 1) <o, (44)
! ((@+ D(agf+ 1) — 20y)
ot 20:f(a+ 1)

_ > 0. (45)
ot*oa ((a+ D(ogf+1) — ZaW)z

The reaction curve shifts similarly in responsanancrease ia:

PC*
Mo~ ___ Pw (46)
oa agf(a+ 1)2
Otfow pow (1 — o)

= <0, 47
@ ((a+D(agf+1) — 20y) -

ot B 20 fony
ot ((a+ (agh+ 1) — 20)°

A _aulp— 20 (49)
9  ((a+ 1) (agh+ 1) — 2a)

>0, (48)

In other words, ifa increases the new reaction curve is flatter thanold reaction curve and
it may lie completely below the old one or may et with it.

An increase i shifts the domestic reaction curve to the Northealich is qualitatively
the same reaction to an increasegnHowever, iff rises, the foreign reaction curve shifts as
well making the effect of the equilibrium qualitzly different.

oth”  pla+1—aw)
B agfi(a+ 1)

(50)

athe _ pog(@a+ D@+ 1— ay) -0 (51)
B ((@+D(ogh+1) —2ay)°
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a2EF>G _ ac(@a+ D@+ 1-2ay) <0, (52)
b ((@+ Dgh+ D) - 20w)

PG * g
oty _p(a J;1 ow’™) >0, (53)
aﬂ aE*ﬁ (a* + 1)

Otlow _ Poe”(@ + D)@ + 1—ay")
P (@ + DB+ D) - 2aw7)°

>0. (54)
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Appendix 3: Welfare in the Political Game

Below we give the closed form solution for the aggte welfare for the political economic
equilibrium. It is derived by plugging the politigaoptimal tax rates into eq. (14). In this
notation, capital letters refer to foreign valuége. A= a*, Ae =ag and A, =¢;. This
equation is used to simulate Figures 6 and 7.

o, = —l— |:J"]'EI.5: [1T—ao B+ oA + 30 fA —AAR - 4o AP + 2o PA o AAR+oAAf—Ap

oA+ oA —2A T A—ZA A - 20A Fie0 fA o — ol - A+ 2a0RA
+laegBas+20A)Y) [ (1 —a—maB + 20 A8 + 20, BA —AAR HA0p AR +a A

+2 AA R+ AAR AR A+AA R+ Ao A — DA FRa AN HAm A -2
+4£1:ﬁ:+23ﬂ5ﬂ1\:+2.ﬂ5a—2t:t£—a£[5-!-.-".E—.-\—E.-\le-i-ar:(Eﬁr‘u:—a[h‘LF_+Eau.E[L-\E+4UE."|.E]1
+I+L—Pr:t5:'—ﬂ5ﬁ]-‘:::5:+[HEESPI:L::|'1—En:EE—u.lAEE-i—3mEEA1—AAEI!:+-1-rzEAEI$

+20 A+ AAR+OAAPR—APR+OAF2OA — AL A—IA I A —+IaA
+JanEiiA_.—ﬁE—ﬂEj!—.-‘».+2mEii.3.+3m:Eﬁ.-$.E—2mE.-ﬁ.E]}Jlr.[r—z—ar:EH+:-U]AEu+2uEﬂ.ﬁ.l
—AAP AR O PAF 20 AAR + 20 AA R — AR FluA+ AN Pr oA —2A;
+2eA—2A A0 A —2e HA0 A Han A 24— 2op— o+ A —A+ 2N a tam A
+aBA; +2aoPA; e Al) + (B Preis’ (1 —a—acgP+ 30 AP +oPA —AAD

tAe AP +H3AA B+ I AA B —A R F2AAfatloA —A —A I A —2n+inA
+at A +Aa— 2o —of +,-".:5+25[5."".E—5-:.tE[‘j.-\E+2uE.-\E:I}f{l—a—s.u.EL#+_'-‘|::.l.-\Eli
T2 PA—AARH4e A o PA+Ia AN R HIoAA L AL 2o A AN Pat a0 AL
—2A 420 A-2A A A 2o oA Flea A F 2 A 2o —o i FAa—A S+ IAE
+au.5|1:’.+aﬁﬁ;;+laﬂgﬁiﬂg+4u|;.-‘h£}—i{:IE[.'iPr:is:{I—EUE[.‘E—U:.-'LE[}+3|1=.I:!|AI
—AAP A AP 2o BA o AAD T AA L — AP o AT oA -2 A A2 A
+1{ns.ﬂ.._.—ﬂ,+1u:h..+35nEEM..—uE—uEﬁ—Ae—zm:EE.-‘u'—3ac:E|J-.r'uE+_'-‘uE.f\E]:'}l,|"|:r—a
—at oA f+Io A —AAR Al o BAF o AA N FRoAA N AR IaA
+A..|\E]j.a+4u:hz—la\5+2:1£.ﬁl—2_ﬂ.=-!-4::E-‘|.i—2:x|.—-1:3::.-\:.—Eau:::Elj.-\lJ.-E.r\Ea—E[:(E—aElj
+Aa—A+2Aa+atBA+afA+ 2e0f A ~dopac)t — = (oeBPreis’ (1 —aoel o Agp
+io A —AAD Ao AR F 2o Ao AAR FoAA R AR AL A 2 A d oA
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—an 4+ 3o Fofia —AMR - Jop Al S Iop AAL F ImAAL — AP F2AN a2 AL
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]fl'l[I—a—ac;zfi+1:;t‘-'1;;i+2uEﬂﬁ:—.-‘L-‘\Eﬁ-4|1E.-‘I.EL’5-[:E|3.A+I|::EA.-‘\E[5-i—Eu::!.-‘x."\Eﬂ
—AB+IoA+AABatdo A —TAF oA —TA oA —Jop Ao A F Ran P A F 2 A
—lng—n.;ﬁ+ﬂa—ﬂ+2h‘.a+EUE|3A+a.ﬁ.-".E+EBE:EIE..-'I.E-—'I[:E.-*\E]:—_[E—{l::rc_ﬂt“rfisi(i
—a—angf I Al FogBA —AAD F Ao AP FIogAA S F 3o A AP — AR H2AA e

PR A — Ao — A+ 2o A 2oy 2o A eop A AR 2o —oef o AR+ 2af A R oA
'l*ls”'z}:]x{'—ﬂ—mzﬁ FlogAf 4 2opB A —AAR + o AP oA 2 AALR
FlogAAB— AP +2ogA + AAPe+ 3o A — A+ 2o A—TA +4aA —2op+4m A
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