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Introduction

Efficiency in the allocation of resources is often heralded as a central normative argument

in favor of (free) markets. Increases in economic development, life expectancy, literacy

rates, and reductions in child mortality are in turn attributed to the increased use

of markets to allocate resources (World Bank 2012). Yet, there are increasing signs of

global environmental damages that raise concerns if there are other normative objectives

or values at stake even with regard these impressive advances in current human well-

being (e.g. Dasgupta 2010). Those concerned with sustainability point to examples

such as climate change, biodiversity loss, depletion of fishstocks, and loss of arable

land to highlight the intergenerational effects of the current development (MEA 2005,

IPCC 2007, UNEP 2012). Thus, the evaluation of these diverse developments requires a

concept of sustainability that is able to balance different values and potential trade-offs

between values. For example, the influential Brundlandt definition balances future and

current well-being by defining sustainable development as “development that meets the

needs of the present without compromising the ability of future generations to meet

their own needs” (WCED 1987: 43).

Economics as a science provides powerful methods to analyze such trade-offs between

values. Probably the most famous value trade-off in economics is the trade-off where, in

contrast to the second welfare theorem, there is a conflict between equity and efficiency

(Putterman et al. 1998). In this vein, some have studied the trade-off between sustain-

ability and efficiency (e.g. Krysiak 2009). Of course, there are other value trade-offs

that refer more directly to current and future well-being such as the discussion on the

modeling of and ethical justification for the ‘right’ discount rate to evaluate the costs

and benefits of greenhouse gas emissions (e.g. Weitzman 2007, Roemer 2011, Dasgupta
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2011). Generally, this discussion of value trade-offs in economics requires reflection of

the normative foundations of economic theory and a methodological approach fit to this

challenge. This ethical reflection is ongoing (e.g. Sen 1977, Sen 1979, Hausman and

McPherson 2006) and poses specific problems for the economic analysis of sustainability

problems. In this sense, ‘sustainability economics’ aims at a reflection of such topics as

the role of nature, and future generations in economics as well as different conceptions

of justice in economic theory (Baumgärtner and Quaas 2010).

In this thesis I discuss trade-offs between values in different economic models and

combine these models with philosophical reasoning so as to ensure rigorous results that

can be clearly related to the philosophical literature. In the economic literature there

are many results on particular relationships between particular values such as equity

and efficiency or inter- and intragenerational well-being. This leads to the first question

I take up in this thesis: Can a general definition of efficiency with respect to values pro-

vide a unifying interpretation of the diverse results on relationships between particular

values? The second question I take up is more specific and considers sustainability and

relationships between values: What can economic analysis contribute to the discussion

of value trade-offs if sustainability is defined in terms of inter- and intragenerational jus-

tice? The third question I take up focuses on the emergence of value trade-offs due to the

characteristics of the intertemporal setting of sustainability problems: Does intertem-

poral policy-making pose conditions that lead to a unique mechanism for a trade-off

between sustainability and Pareto-efficiency? The fourth question I take up starts with

the observation that many economic analyses of trade-offs are based on a conception of

well-being, i.e. an idea on what makes individual better-off. This leads to the fourth

question: How do different conceptions of individual well-being allow to make value

trade-offs in sustainability discussions?

By answering these questions this thesis contributes to inter- and transdisciplinary

research on sustainability problems as in Baumgärtner et al. (2008) on two levels of

abstraction: (i) it reflects concepts of economics in light of philosophical theories, for

example, by discussing how the concept of efficiency and the philosophical discussion on

values can be combined in economic theory; and (ii) it uses generic models to derive in-
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sights into relationships between values, for example, by studying unique mechanisms for

trade-offs between values in intertemporal settings. This thesis does not comprise empir-

ical studies on concrete case studies, as the third level of abstraction in Baumgärtner et

al. (2008), but contributes to the refinement of the conceptual basis on which empirical

research builds.

In the following I will first briefly introduce all the four papers in this thesis, sum-

marize their results, and discuss their limitations, possible extensions and draw a short

conclusion on the general contribution of this thesis.

Research Papers

This thesis comprises four research papers whose relations are illustrated in Figure 1.

Paper 1 provides a general philosophical and economic framework for the discussion

of value efficiency and relationships between values. The following two papers discuss

specific value trade-offs in different contexts. Paper 2 directly applies the ideas from

the first paper to the concept of sustainability and discusses the relationship between

intra- and intergenerational justice. Paper 3 discusses how irreversibility and ignorance

cause a trade-off between equity and efficiency in an intergenerational setting. Paper 4

discusses conceptions of well-being that underlie merit good arguments and how these

conceptions impact the ability to make comparisons of well-being.

Paper 1: Value pluralism, trade-offs and efficiencies

The paper “Value pluralism, trade-offs and efficiencies” provides a general philosophical

and economic framework for the analysis of relationships between values. In economics,

there are many examples of relationships between values such as the equity-efficiency

trade-off (Putterman et al. 1998) or the win-win relationship between income equality

and social mobility (Corak 2013). These results on relationships between values do

not try to establish which combinations of values are desirable, but rather show what

combinations of values are feasible in a given context, i.e. they are concerned with the

shape of the set of feasible states of affairs in terms of values (e.g. Le Grand 1990, Cowen
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Figure 1: Illustration of the relations between the research papers: Paper 1 discusses

value trade-offs and value efficiency which provides general insight into relationships

between values. Paper 2 and Paper 3 discuss trade-offs between specific values: equity

and efficiency as well as intra- and intergenerational justice. Paper 4 reflects on merit

good arguments and the related conceptions of well-being which are relevant to any

situation where values are based on utility.

2007). This practice follows authors such as Dasgupta (2005) in employing economics as

a method to discuss the implications of different ethical theories rather than establishing

what values there should be.

In order to provide a unifying interpretation of the numerous results on relationships

between particular values in particular contexts, we introduce the criterion of value effi-

ciency. This is an efficiency criterion with respect to normative objectives. It is a rather

uncontroversial criterion as it does not require weighing the degree of attainment of

different values, but rather defines a state of affairs as value efficient if it is impossible to
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increase the degree of attainment of one value without necessarily reducing the degree

of attainment of any other value. While this notion of efficiency has been more or less

explicitly discussed in the literature before (e.g. Sen 1985, Le Grand 1990, Dasgupta

2005, Pattanaik and Xu 2012), we relate it explicitly to different sets of feasible states

of affairs to provide a unifying interpretation of specific results on relationships between

values. Regarding the philosophical background, we build on the philosophical discus-

sion on value monism and value pluralism. Advocates of value monism argue that all

values can be reduced to a single encompassing intrinsic value – such as wellbeing or

happiness (e.g. Bentham 1988 [1776]). In contrast, advocates of value pluralism argue

that there are multiple intrinsic values – such as equality and liberty (e.g. Berlin 1969).

By engaging in this philosophical debate we seek to ensure not only rigorous results,

but also results that can be interpreted meaningfully. It makes a difference whether

there is one or many intrinsic values when interpreting trade-offs, for example, between

the value of agricultural production and the value of biodiversity. In the paper, we

build a small economic model to incorporate values as binary relations into an economic

framework and go on to define value efficiency as efficiency with respect to values. In

the next step, we distinguish three different relationships between values in our model:

trade-off, win-win and independence relationships. Depending on the employed ethical

theory, these relationships can be between instrumental values, intrinsic values or both.

In the final step, we take the discussion of relationships between values to the famil-

iar individualistic framework of welfare economics where individual preferences play a

central role in determining values.

The paper shows how relationships must be carefully conceptualized so as to yield

normatively meaningful interpretations. For example, relationships between an instru-

mental and an intrinsic value are difficult to interpret if the intrinsic value behind the

instrumental value is not clearly explicated – as for example in the case of the equity-

efficiency trade-off (Le Grand 1990). Regarding the connection between value efficiency

and the different relationships between values, we show that there can be independence

and win-win relationships in a value-efficient state of affairs, if there are three or more

values. For example, it can be when there are three values that in a value-efficient state
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the higher attainment of one value necessarily leads to a higher attainment of a second

value (win-win relationship between first and second value) as long as it also necessarily

reduces the attainment of a third value (trade-off relationship between first and third

value). Further, we show that in a Pareto-efficient state there can be a any relationship

between non-preference values which are values that are not reducible to individual pref-

erences. For example, equality and liberty (as in Sen 1970) are non-preference values if

people have self-regarding preferences, so that in a Pareto-efficient state there can be a

win-win relationship between these two non-preference values.

The very general approach to values in this paper has at least two limitations. One

limitation lies in the fact that it does not employ values derived from a concrete ethical

theory. This leads to results which hold generally, but which do not provide insights

into specific ethical problems. As we wanted to characterize the connection between

value efficiency and relationships between values in a general manner, the contribution

of the paper must be seen in this regard. This limitation is taken up in Paper 2 where

decision-making for sustainability, defined in terms of intra- and intergenerational jus-

tice, is studied as a specific ethical problem. A second limitation lies in the fact that we

do not provide a concrete economic model to elucidate the assumptions on individual

preferences, institutions and instruments necessary to generate all the different rela-

tionships on a feasible set with three values. As our results hold for value-efficiency in

general, they hold for any concrete feasible set. A fruitful extension of this paper would

be the study of relationships between values in a concrete economic model with partic-

ular values that are derived from a concrete ethical theory. This limitation is taken up

in Paper 3 where the effect of irreversibility and ignorance on intergenerational equity

and Pareto-efficiency are studied in a concrete economic model.

Paper 2: Economic analysis of trade-offs between justices

The paper “Economic analysis of trade-offs between justices” applies the general discus-

sion of value trade-offs to the specific discussion on the relationship between intra- and

intergenerational justice in the sustainability concept. In economics the conceptions of

justice are commonly treated with the tool of a social welfare function. However, these
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mainly represent different conceptions of distributive justice and take utility as their

measure of individual advantage (e.g. Sen 2008). At least since the publication of John

Rawls ‘Theory of Justice’ in (1971) there has been increased interest in the question

on how to incorporate more complex conceptions of justice in economics. For example,

there are contributions in economic theory that discuss different measures of individ-

ual advantage such as capabilities or Rawls primary goods (e.g. Roemer 1996), or try

to incorporate procedural concerns into their analysis (e.g. Sen 1997). In this vein, we

seek to combine the philosophical discussion on conceptions of justice with the economic

discussion on how to represent ‘justice’ in economic theory for the case of sustainability.

In our conceptual discussion, we define sustainability in terms of intra- and inter-

generational justice. We start from three basic assumptions: (i) we assume that both

justices are values of equal importance so as to ensure meaningful relationships between

the two, (ii) that it is possible to measure the degree of attainment of these justices,

and (iii) that it is possible to describe the outcomes of using instruments of justice in

a given context. We bring in economic analysis by considering scarcity in the use of

instruments of justice which follows Robbins definition of economics as the science that

“studies human behaviour as a relationship between ends and scarce means which have

alternative uses” (Robbins 1932: 15). We then go on to discuss the contribution of

economic analysis to this discussion of justices by defining efficiency in the use of instru-

ments of justice. This criterion of efficiency says that a situation is ‘efficient’ with regard

to the two justices if it is impossible to improve the attainment of one justice without

decreasing the attainment of another one. We proceed to define different relationships

between these two values, as in Paper 1, and consider their connection to efficiency in

this particular context.

The paper shows how economic analysis can be employed to analyzing relationships

between intra- and intergenerational justice. The contribution of this paper, also in light

of the first limitation of Paper 1, lies in its clear application of economic concepts to

concrete ethical theories, namely, conceptions of intra- and intergenerational justice in

the sustainability context. Specifically, we discuss how economics can help in discussions

of justice by delineating an opportunity set in terms of the two justices. Further, we
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show that with these two values there is a trade-off between intra- and intergenerational

justice when the instruments of justice are used efficiently. Conversely, a win-win re-

lationship signals that instruments of justice are used inefficiently. Economic analysis

of the opportunity set also allows the discussion of opportunity costs of attaining one

justice to a higher degree in terms of the reduction in degree of attainment of the other

– which is highly useful information for societal decision-making. For example, sustain-

ability policy might be done differently, if it could be clearly shown that a small burden

on the current generation leads to a large increase in future well-being.

The rather conceptual approach to the discussion of relationships between intra- and

intergenerational justice in the paper has its limitations. For example, one limitation

lies, as with Paper 1, in the fact that it cannot provide the specific assumptions neces-

sary for the existence of different relationships between the two justices or the specific

information on technology and institutions necessary to describe the outcomes of using

instruments of justice. The paper does not show analytically how the interactions of

individuals and different policy instruments leads to the emergence of different rela-

tionships. While the paper provides a clear conceptual approach to such problems, it

would be interesting to see how, for example, a win-win relationship between intra- and

intergenerational justice actually emerges in an economic model with multiple agents

for a concrete conception of justice. A second limitation of the results on efficiency and

trade-offs in this paper derives from the fact that it employs only two values. As seen

in Paper 1, it makes a difference to the connection of trade-off and efficiency if there

are three or more values. This means that if there are values in sustainability policy

apart from intra- and intergenerational justice that are considered important, then the

result that a win-win relationship between intra- and intergenerational justice signals

inefficiency requires reinterpretation.

Paper 3: Irreversibility, ignorance and the intergenerational equity-efficiency

trade-off

The paper “Irreversibility, ignorance and the intergenerational equity-efficiency trade-

off ” discusses another specific trade-off, namely the trade-off between Pareto-efficiency
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and intergenerational equity.1 Following the second fundamental theorem of welfare

economics equity and Pareto-efficiency are usually treated separately. Yet, there are

many results on mechanisms that lead to an intragenerational equity-efficiency trade-

off such as the inefficiency due to incentive distortions from personal income taxation

(Putterman et al. 1998). In the spirit of the second fundamental theorem of welfare

economics, Howarth and Norgaard (1990, 1992) show how Pareto-efficiency and inter-

generational equity are simultaneously attainable in an overlapping generations model.

However, there are only a few studies on mechanisms that lead to intergenerational

equity-efficiency trade-offs. For example, Krautkraemer and Batina (1999) show how

a non-decreasing utility constraint in a model with a renewable resource can lead to

Pareto-inefficiency. We focus on irreversibility and ignorance, as a strong form of un-

certainty, as two central characteristics of intergenerational problems. The effects of

irreversibility and uncertainty have been widely studied in environmental and resource

economics (Arrow and Fisher 1974, Henry 1974). Still, there are only few studies that

focus on ignorance or unawareness and thereby incorporate situations where there are

unforeseen contingencies in economic models (e.g. Dekel et al. 1998).

In this paper, we are the first to include unawareness about an intergenerational

externality in an environmental economic setting. For this, we develop a model with two

non-overlapping generations who use a non-renewable resource and circulating capital

in production. As an example, one can think of the case of climate justice between

historic and future emitters. Here, the first generation corresponds to historic emitters

who use fossil fuels under unawareness of the effect of greenhouse gas emissions on future

generations. The second generation corresponds to future emitters who then suffer the

effect of climate change and receive less of the fossil fuels for production. We introduce

the two normative objectives (or values) of Pareto-efficiency and intergenerational equity

to this model through a social planner who can use an intergenerational capital transfer

and a restriction on resource use to achieve these goals.

The paper shows a genuine intertemporal mechanism for a trade-off between intergen-

erational equity and Pareto-efficiency due to two characteristics specific to intertemporal

1In this introduction equity and justice are used interchangeably.
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decision-making: irreversibility in resource use and unawareness about an intergener-

ational externality. The contribution of this paper, in light of the first limitation of

Paper 1 and the limitations of Paper 2, lies in the fact that the results are derived for

concrete values, intergenerational equity and Pareto-efficiency, in a concrete economic

model where assumptions on technology, instruments and incentives are clearly expli-

cated. While unawareness about the effects of actions in human-environment systems is

pervasive, we are the first to include this strong form of uncertainty into an intergenera-

tional setting. For the case of climate justice, we infer that current climate policy faces

a trade-off between an equitable or an efficient policy, as such policy is enacted after

fossil fuels have been irreversibly used under unawareness about the effect of greenhouse

gas emissions. More generally, we find that one should beware of irreversibility in case

of unawareness as it reduces ones ability to react to unforeseen negative (or positive)

effects. Further, regarding unawareness itself, we find that one should try to reduce the

potential costs of unawareness, for example, by investing in research. Regarding the

values of Pareto-efficiency and equity, we find that weaker normative objectives might

be less prone to unawareness. For example, by only aiming at the satisfaction of future

basic needs one requires less information about technology and future preferences which

leads to a lesser likelihood of problems originating in unawareness.

The economic model we use in this paper is limited. For example, it does not consider

infinitely many generations, overlapping generations, or other sources of unawareness.

In the discussion section of the paper we discuss these and other extensions of the model

and show that these do not change the conclusions we draw from our more simple model.

Still, it would be interesting to see the effects of irreversibility and unawareness in more

encompassing general equilibrium models with several agents per generation. In a more

comprehensive model one could put more emphasis on how unawareness is actually

resolved and how this newly acquired information travels between agents. For example,

one could study the case where some groups adapt to new information due to research

more quickly than others. Here, it would also be interesting to see how this affects the

intragenerational distribution between agents. Another interesting extension would be

to consider different kinds of unawareness which can be reducible or not reducible.

14



Paper 4: Merit good arguments in sustainability discussions: Challenges and

Opportunities

The paper “Merit good arguments in sustainability discussions: Challenges and Oppor-

tunities” discusses different conceptions of well-being behind merit good arguments and

how these impact the ability to make trade-offs between the well-being of generations.

The concept of merit goods was defined by Musgrave (1957, 1959) to refer to situa-

tions “where evaluation of a good (its merit or demerit) derives not simply from the

norm of consumer sovereignty but involves an alternative norm” (Musgrave 1987: 579).

That is, merit good arguments justify government intervention in markets differently

from externalities or distributive concerns as they deviate from individual preferences

for the case of a merit good. This allows taxes and subsidies on merit goods even in

a situation which would be considered Pareto-efficient and equitable in the absence of

merit good arguments. This challenges the common assumption in economics that every

free action by individuals is also good for their well-being (Hausman and McPherson

1993: 680). This challenge is central to value trade-offs in economics as the values in-

volved are mostly defined on the basis of individual utilities. For example, the common

equity-efficiency trade-off often relies utility-based criteria such as Pareto-efficiency and

utility-based equity criteria.

In the paper, I use Besley’s (1988) simple model for merit good arguments to clarify

the concept of merit goods analytically by distinguishing utility functions from merit

utility functions that deviate from individual preferences for a specific merit good. In

a next step, I follow Goodin’s (1989) discussion of merit good arguments to relate

justifications for the deviation from individual preferences to different conceptions of

well-being. Finally, I consider what challenges and opportunities merit good arguments

raise in discussions of sustainability problems.

The paper shows how merit good arguments rely on specific conceptions of well-being

and how these create several challenges and opportunities in sustainability discussions.

In relation to the other papers, the contribution of this paper lies in its reflection of

different conceptions of well-being. For example, this relevant in the debate on value-
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efficiency vs. Pareto-efficiency in Paper 1. Following the analytical model in Besley

(1988) and the discussion in Goodin (1989), I relate merit good arguments and the

implied merit utility functions to two conceptions of well-being. Each of these concep-

tions justifies paternalist policies in a different manner. First, an informed preference

satisfaction conception of well-being justifies the temporary deviation from individual

preferences when people are not fully informed on the importance of certain goods –

what Goodin (1989) calls the ‘retrospective rationality’ justification. Second, a perfec-

tionist conception of well-being says that some goods are important irrespective of their

contribution to the satisfaction of individual preferences which Goodin (1989) connects

with the ‘political preference’ justification. This is the idea that people express different

preferences in the market place than in the political arena, so that democratic political

processes can justify policies that go against individual ‘market preferences’. In a final

step, I outline what challenges and opportunities these conceptions of well-being raise

in sustainability discussions. For example, when a future representative individual is

used to evaluate the effects of some intergenerational policy such as climate policy and

one deviates from given future preferences, then this presupposes that future democratic

outcomes justify this deviation. This shows the challenge that merit good arguments

have higher information requirements in an intergenerational setting than in an intra-

generational setting where democratic outcomes are more easily observable. Another

example, is the opportunity to study merit good arguments in situations where there is a

negative externality originating from a merit good. Here, different normative objectives

might interact: a paternalist tax on the merit good could interact with a Pigouvian

tax that is introduced to achieve Pareto-efficiency. I conclude that while merit good

arguments are currently not discussed as much as other conceptions of well-being, such

as the capability approach by Sen (1980), they provide fruitful analytical results for

situations where individual actions do not always improve individual well-being.

One limitation of this paper lies in the lack of a concrete economic model to explicate

the consequences of merit good arguments in an intergenerational setting. Still, due to

the clarification provided in the paper, this could be easily done by adopting a small

model with two generations and a social planner who pursues Pareto-efficiency and a

16



sustainability criterion based on a merit utility function. This would also allow one to

analyze policies and equilibria with respect to different criteria for Pareto-efficiency, one

with respect to given utility functions, and one with respect to merit utility functions.

Conclusion

Taking a step back from the individual papers one can see that these illustrate a general

theme regarding the combination of economic analysis and philosophical reasoning. This

is the “trade-off between simplicity, generality, and theoretical precision on the one hand,

and plausibility and recognition of complexity and “messiness” on the other” (Hausman

and McPherson 1993: 679). This trade-off opens two dimensions for interpreting the

results and relations between the individual papers, as illustrated in Figure 1, in this

thesis: One concerns the level of detail of economic models regarding assumptions on

individual preferences, instruments, physical and ecological parameters. Here, for ex-

ample, a generic model of a renewable resource would stand on one extreme, whereas

a detailed integrated assessment model for a climate system would stand on the other.

The other concerns the level of detail of philosophical theory regarding conceptions of

well-being, theories of justice and political philosophy. Here, for example, general ques-

tions on theories of justice would stand on one extreme, and specific ethical problems

related to discounted utilitarianism on the other.

The individual papers in this thesis balance this trade-off in different ways by study-

ing sustainability at different levels of detail. Paper 1 “Value pluralism, trade-offs and

efficiencies” develops the general criterion of value efficiency and employs this criterion in

studying different relationships between values with minimal assumptions regarding the

set of feasible states of affairs. This analysis is limited in two ways: (i) it does not employ

a specific ethical theory that determines specific values and (ii) it does not provide a

concrete economic model where instruments, technology and individual preferences are

explicated. Paper 2 “Economic analysis of trade-offs between justices” addresses limita-

tion (i) as it concerns specific ethical theories by employing a definition of sustainability

in terms of intra- and intergenerational justice. Paper 3 “Irreversibility, ignorance, and
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the intergenerational equity-efficiency trade-off” addresses limitation (ii) as it shows the

trade-off between intergenerational equity and Pareto-efficiency in a concrete economic

model where irreversibility and ignorance put uniquely intertemporal constraints on fea-

sible policies. Paper 4 “Merit good arguments in sustainability discussions: Challenges

and opportunities” takes a step back from concrete relationships between values as it

addresses specific conceptions of well-being that underlie merit good arguments. This

discussion of different conceptions of well-being is the ethically most detailed analysis

in the thesis and is relevant to any situation where values are defined on the basis of

utility.

Still, in view of the generality-complexity trade-off, the contribution of this thesis

lies rather on the general and theoretical side of the economic and philosophical discus-

sion on values in sustainability policy. Hausman and McPherson argue that highlighting

the complexity of actual moral judgements can help economic analysis by “discouraging

economists from premature or overly sweeping generalization” (Hausman and McPher-

son 1993: 679). One may hope that if this thesis elucidates the discussion on some values

in sustainability policy, that this does not incur this problem, but rather carefully spills

over to the more complex and messy side of everyday decision-making for sustainability.
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1.1 Introduction

Does an increase in income equality reduce economic growth? How should society

balance the objectives relating to income equality and economic growth? These are

two central questions discussed under the well-known trade-off between equality and

efficiency (Le Grand 1990: 557). The first is about the feasibility of combinations of

degrees of attainment of values. The second is about the desirability of combinations

of degrees of attainment of values. Here, some (e.g. Dasgupta 2005, Cowen 2007)

argue that answering the first question is more important because merely clarifying

the feasibility of actions can reduce conflict between different ethical perspectives. For

this purpose, it is important to know the (factual) relationship between two values,

e.g. whether there is a trade-off or a win-win relationship between income equality and

economic growth.

Apart from the large literature on the equality-efficiency trade-off (Okun 1975, Put-

terman et al. 1998, Blank 2002), many more examples of such relationships can be

found in the economics literature: such as the relationship between income inequality

and intergenerational income mobility (Björklund and Jäntti 1997, Corak 2013), the

relationship between income inequality and subjective happiness (Alesina et al. 2004),

the relationship between economic freedom and economic growth (DeHaan et al. 2006),

the relationship between poverty reduction and environmental degradation (Baland et

al. 2010), or the effect of payments for environmental services on Pareto-efficiency and

poverty reduction (Engel et al. 2008). The relationships between values also feature in

political debates, for example, in the one on the social effects of economic growth such

as the World Bank’s report on green growth (World Bank 2012).

All of these results on particular relationships between particular values depend on

the form of the feasible set in each context. That is, the form of the feasible set deter-

mines whether there are, for example, trade-offs or win-win relationships between values.

Describing the feasible set in terms of normative objectives or values and interpreting

relationships between values requires a philosophical-economic framework. Foremost,

this demands a clear definition of value. For example, it must be clear why equality and
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efficiency are values and why the relationship between the two is normatively meaning-

ful. In this context it must also be clear whether equality and efficiency are instrumental

to some other value such as social welfare or whether they are both intrinsic values. In

light of this, we build on the philosophical literature for a definition of value in ethical

theories and the debate on intrinsic values (value monism vs. value pluralism).

A criterion that should be straightforward in studying the feasible set in terms of

values is value-efficiency, i.e. efficiency with respect to normative objectives. It does not

require weighing the degree of attainment of different values, but rather defines a state of

affairs as value-efficient if it is impossible to increase the degree of attainment of one value

without necessarily reducing the degree of attainment of any other value. This efficiency

criterion has been more or less explicitly discussed in the philosophical and economic

literature (e.g. Sen 1979a, Le Grand 1990, Raz 1997, Dasgupta 2005, Pattanaik and

Xu 2012). This leads to the question on how value-efficiency connects to relationships

between values. In this paper, we study this question by providing a framework that

starts from the role of values in ethical theories and leads up to the discussion of the

connection between value-efficiency and relationships between values. This is to provide

a unifying perspective for the interpretation of the many specific results on relationships

between particular values such as the examples given above on relationships between

economic growth, income equality and economic freedom. In a further step, we explicitly

discuss value-efficiency in the specific framework of welfare economics when there are

values that are not reducible to individual preferences (sometimes called ’non-utility

values’). This allows us to discuss the conflict between value-efficiency and the familiar

criterion of Pareto-efficiency.

The paper is structured as follows. Section 1.2 reviews the philosophical literature

and gives a definition of value. Section 1.3 introduces a microeconomic model, gives

a definition of value-efficiency and a definition of different relationships between val-

ues. Section 1.4 discusses the connection between Pareto-efficiency and value-efficiency.

Finally, Section 1.5 concludes.
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1.2 Philosophical background

1.2.1 Definition of value

For the analysis of relationships between values one must be clear on what a value is and

what it is not. Many definitions1 of value focus on ‘good’ states of affairs. The examples

from the introduction on values such as equality or efficiency also imply statements on

good states of affairs, i.e. a state of affairs is better if it is more equal or more efficient.

In light of this, we define a value in the spirit of Hurka (2006) and Chang (1997b) as

follows:

Definition 1 (Value)

A value is a consideration which allows a comparison of states of affairs in terms of their

goodness.

This definition refers to states of affairs which excludes rules and procedures from

the definition of value.2,3 A comparison examines the differences between different states

of affairs in terms of a consideration. What constitutes the goodness of a state of

affairs is determined in an ethical theory. For example, the conception of goodness in

‘outcome utilitarianism’ says that a state of affairs is better than another one if its sum of

individual utilities is larger (Sen 1979b). Of course, there can be different conceptions of

goodness, for example, there can be different equity criteria over individual utilities (Sen

1For Chang (1997b: 5) a value “is any consideration with respect to which a meaningful evaluative

comparison can be made”. Hurka (2006: 357) says that a theory of value determines “which states of

affairs are intrinsically good and which intrinsically evil”. Zimmerman (2010) refers to Scanlon (1998:

97) who has called the relationship between valuableness, goodness and intrinsic properties “a buck-

passing account, since it “passes the buck” of explaining why something is worthy of being valued from

its goodness to some property that underlies it” (Zimmerman 2010: Sec. 2).

2 A “state of affairs” corresponds to what Chang (1997b), more generally, calls a “bearer of value”

or “items”.

3 Sen (2000) suggests a broad conception of states of affairs and refers to “comprehensive outcomes”

that include the processes of choice such as actions performed and underlying motivations as well as

final outcomes. We define states of affairs more narrowly in order to relate to the established literature.
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1979a: 548) or non-preference metrics for individual advantage such as the capability

approach (see e.g. Sinnott-Armstrong 2012).

The definition of value only allows to compare states of affairs in terms of their

goodness. It does in itself not answer the fundamental question in ethics on how to

act. One answer to this question is provided in ‘act consequentialism’ which says that

an action is right if it brings about a state of affairs which is at least as good as each

alternative state that results from any other feasible action (Sen 1979b: 464). That

is, an action is right if it brings about the best consequences (Hurka 2006: 357). For

example, ‘act utilitarianism’ says that an action is right if it leads to a state of affairs

with a larger sum of individual utilities than any other feasible action. That is, act

utilitarianism is based on act consequentialism and outcome utilitarianism (Sen 1979b).

Consequentialist ethical theories exclude other ethical theories such as deontological

ethics which determines the right action without reference to good consequences or virtue

ethics which relies on questions of moral character (Copp 2006: 20). This also means

that relationships between values are most relevant for consequentialist ethical theories.

For example, if there is a trade-off between values then determining the right action

under consequentialism may require balancing of the different degrees of attainment of

values with respect to a fundamental value. This raises the further question whether

there is a ‘fundamental’ or intrinsic value. We follow Zimmerman (2010: Sec. 2) to

define an intrinsic value as follows:

Definition 2 (Intrinsic value)

An intrinsic value is a value which allows a comparison of states of affairs in terms of

their intrinsic goodness, i.e. goodness that is not derived from some other goodness.

For example, the intrinsic value in Bentham’s utilitarianism (1907 [1789], 1988 [1776])

is aggregate happiness as it is not derived from some other value. A counterexample

is an instrumental value that contributes to an intrinsic value.4,5 For example, Pareto-

4 On the question whether every value that is not intrinsic is an instrumental value see Zimmerman

(2010: Sec. 2)

5 Chang (1997b: 9) uses a similar framework when she talks about values. For her bearers of value
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efficiency is an instrumental value to social welfare as a Pareto-inefficient state can never

maximize any function defined over individual utilities. Likewise, political liberties are

sometimes seen as instrumental values to ensure other liberties such as civil liberties

and liberty of conscience (e.g. in Rawls 1987: 13).

With this philosophical framework one can distinguish between an intrinsic value

such as equality in egalitarianism and an instrumental value such as Pareto-efficiency for

social welfare. This distinction is important because formulating relationships between

instrumental and intrinsic values can be problematic, for instance, if not all intrinsic

values are clearly defined. For example, some have questioned whether the trade-off

between efficiency and equity is a normatively meaningful relationship because efficiency

is an instrumental value and equity is an intrinsic value (Le Grand 1990). In this sense, a

trade-off between equity and efficiency begs the question what the intrinsic value behind

efficiency is. If the trade-off is assumed to be between intrinsic values, then this requires

justification why Pareto-efficiency is an intrinsic value in the same way as equity (Le

Grand 1990: 566).

1.2.2 Value pluralism

With regard to intrinsic values, there is the question if there is one single intrinsic value

to which all values can be reduced to. The idea that all values can be reduced to one

single intrinsic value is called value monism (Mason 2011). An example of value monism

is Bentham’s utilitarianism (1907 [1789], 1988 [1776]) where only aggregate happiness

is intrinsically good and all other values are instrumental to this one intrinsic value.

Under value monism one can formulate relationships between instrumental values. For

example, if social welfare is the intrinsic value this allows trade-offs between different

constituents of well-being, such as consumption, leisure or health and education (e.g. in

Dasgupta 2005: 241).

(here state of affairs) are compared in terms of their merits (here attributes) with respect to a covering

value (here intrinsic value). And a covering value (here intrinsic value) can rely on different contributory

values (here instrumental values). She then defines comparativism as the view that justified choice

requires the comparison of bearers of values.
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If it is impossible to reduce all values to one intrinsic value, this is value pluralism:

Definition 3 (Value Pluralism)

An ethical theory is characterized by value pluralism if it is based on multiple intrinsic

values.6

Value pluralism is found in the work of philosophers such as Isaiah Berlin (Berlin

1969) who speaks of different concepts of liberty and other values such as equality or jus-

tice. Also, Brian Barry speaks of a “plurality of ‘ultimate’ values” (Barry 1965: 5) such

as equality and freedom when he discusses political arguments on normative objectives.

Ethical theories under value pluralism allow the formulation of relationships between

intrinsic values. For example, under value pluralism there can be a trade-off between

the intrinsic value of social welfare and the intrinsic value of nature. Similarly, one could

think of the relationship between intra- and intergenerational justice in sustainability

problems as a relationship between intrinsic values (e.g. Baumgärtner et al. 2012).

Value pluralism can create problems for decision-making such as incomparability

which results from incomplete orderings of a set of states of affairs (see Sen 1985: 179,

Chang 1997b).7 For example, it can be that there are two acts that lead to two states

of affairs where one has a higher degree of attainment of one intrinsic value such as

intergenerational equity, and the other has a higher degree of attainment of another

intrinsic value such as intragenerational justice. In order to determine one right action

in this context, one cannot use another more ‘fundamental’ value to balance the degree

of attainment of the two values as both are intrinsic values. Nevertheless, there exist

6 Sen (1985: 178) argues that value pluralism is different from informational pluralism: That is,

there can be one intrinsic value (value monism) which subsumes many different kinds of information

such as one conception of social welfare that relies on utility and non-preference information. Or there

can be multiple intrinsic values (value pluralism) that are all based on the same kind of information

such as different social welfare functions that are all based on utility-information.

7 Hsieh takes ‘incommensurability’ to refer to the relation between values in the abstract sense and

‘incomparability’ to refer to the relation between concrete bearers of value which are states of affairs

in this analysis (Hsieh 2008: Sec. 1.2).
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several approaches to decision-making under value pluralism (e.g. Mason 2011: Sec. 4).8

Value pluralism and value monism comprise different ethical theories which has con-

sequences on how the set of feasible states of affairs in terms of values is defined. Ethical

theories under value monism view the set of feasible states of affairs in terms of one

intrinsic value and multiple instrumental values. This means there can be trade-offs

between instrumental values such as equality and economic growth with regard to an

intrinsic value such as utilitarian social welfare. Ethical theories under value pluralism

view the set of feasible states of affairs in terms of multiple intrinsic value and multiple

instrumental values. This means there can be trade-offs between intrinsic values such as

social welfare and the intrinsic value of nature. Also, there can be normatively mean-

ingful trade-offs between instrumental and intrinsic values under value pluralism. Yet,

these require that all intrinsic values are explicated to allow a clear interpretation of

this relationship.

The concrete form of the set of states of affairs plays a big role in the difficulty

of decision-making, irrespective of the distinction between value pluralism and value

monism. For example, if the feasible set does not force one into making trade-offs be-

tween values, decision-making is easy – the higher attainment of one value necessarily

increases the attainment of any other value and one can attain a value without com-

promising any other value. For example, if the feasible set showed that equality and

economic growth are always in a win-win relationship, this would also ease political

debates on this issue considerably. On the other hand, if the feasible set forces one

8 Mason (2011: Sec. 4) lists the following approaches: The first approach is practical wisdom (e.g.

Anderson 1993, Nagel 1979). Practical wisdom solves problems of incomparability due to multiple

intrinsic values without reasoning from general principles, but rather with a faculty of judgement.

The second approach uses covering values to determine the weight of each intrinsic value for each

circumstance of decision-making (e.g. Chang 1997b). These covering values are said not to be a case of

value monism as they always depend on the concrete choice situation. The third approach (suggested

by Joseph Raz 1999) who says that one is free to choose among “rationally eligible” options, i.e. states

of affairs that are not dominated by others. The fourth approach, says that rather than trying to

achieve a rational choice under value pluralism one should accept irresolvable conflicts between values

(Williams 1981).
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constantly into making trade-offs between values, then decision-making is rather more

difficult. In the following, we therefore want to focus our analysis on the feasible set

and the relationships between values.

1.3 Formal model and analysis

1.3.1 Actions and states of affairs

In order to relate the model to the discussion on ethics and act consequentialism in

particular, we start by defining an action. An action x ∈ X ⊆ Rn consist of n different

projects, so that x = (x1, ..., xi, ..., xn) where xi denotes the effort spent on project i.

Further, superscripts denote different actions, such as xa and xb, which differ in terms

of the effort spent on projects. The assumption is that projects are given, and that

effort is measurable in terms of money, time or some other continuous measure. For

example, these projects could be thought of as the projects a government can pursue

with a given budget in a given legislative period, e.g. increasing social security payments

or increasing investment in infrastructure.9

A state of affairs y ∈ Y ⊆ Rm is a complete description of the world in terms of

m different attributes, so that y = (y1, ..., yj, ..., ym). Thus, the set Y can be thought

of as the set of feasible states of affairs in terms of attributes. These attributes yj

contain continuously measurable information on, for example, stocks such as physical,

social, human and natural capital; on flows such as payoffs, income, and environmental

(dis-)services; and on individuals such as their number, the distribution of income,

capabilities, and resources over individuals. We assume that the set of states of affairs

Y is non-empty, closed and bounded and, thus, a compact set. Further, superscripts

denote different states of affairs, such as ya and yb. Here, the assumption is that all

these attributes are continuously measurable or at least representable, prima facie, via

indicators, which allow to measure distance in Y -space.10 For example, a state of affairs

9 This would imply the familiar budget constraint in terms of money X = {x|
∑

i xi ≤ m}
10 This excludes the use of discrete attributes as in e.g. Pattanaik and Xu (2012).
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could contain attributes on the income distribution or the level of gross domestic product

(GDP).

The outcome function F : X → Y with y = F (x) shows what state of affairs y

results from an action x, where the action-space X is the domain and the state-of-

affairs space Y is the range of the function. Furthermore, F (x) is deterministic and

assumes technical efficiency, in that an action results in the best possible change in an

attribute.11 For example, the outcome function could show how social security payments

affect the income distribution and how investment in infrastructure affects GDP.

1.3.2 Value relation and single-value index function

As discussed in Section 1.2 different ethical theories determine values differently. There-

fore, the value set V contains l = #V values where v ∈ V denotes a value in the set V .

The concrete nature of these values and the number l of values are determined within a

given ethical theory. In this way, the value set should only contain values which allow

meaningful relationships (see Section 1.2). For example, under value monism a value set

V with l = 1 contains one intrinsic value such as utilitarian social welfare. In the same

way, V could contain multiple values l > 1 under value monism if there are different

instrumental values to the single intrinsic value. Alternatively, under value pluralism, V

with l > 1 could contain different intrinsic values. As we are interested in relationships

between values, formulations of value sets with more than one value are most relevant

to our analysis.

For the comparison of states of affairs there exists a value relation for each value.

Definition 4 (Value relation)

A value relation �v is a binary relation on the set of states of affairs Y with respect to

a value v ∈ V , where ya �v yb means that ya is as at least as good as yb in terms of

value v.

11If the outcome function is invertible this allows the identification of a specific action from a given

state of affairs, which allows the consequentialist evaluation of actions. By assuming the invertibility

of the outcome function, we can focus on states of affairs in most of the subsequent analysis.
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For example, under egalitarianism income inequality could provide a value relation

for the value of equality. In economics the properties of value relations are discussed in

the social choice and fair social orderings literature (e.g. Fleurbaey et al. 2005) Also, in

philosophy there has been some discussion on the properties of value relations in recent

years (e.g. Rabinowicz 2008). The traditional framework includes three value relations:

better than, worse than and equal to (“trichotomy thesis”) (Chang 1997b: 4).12 These

relations can be represented by the value relation given above as follows.

Definition 5 (Trichotomy in value relations)

The following relations can be derived from �v:

• better than: ya �v yb if and only if ya �v yb and not yb �v ya

• worse than: ya ≺v yb if and only if yb �v ya and not ya �v yb

• equal to: ya ∼v yb if and only if ya �v yb and yb �v ya

The properties of value relations are directly relevant for decision-making under

act consequentialism as these determine the ordering of states of affairs provided by a

value relation (see e.g. Sen 1970b: 9). Common assumptions on the properties of value

relations are the following:

Definition 6

A value relation �v is

• reflexive, if and only if for all ya ∈ Y one has ya �v ya

• transitive, if and only if for all ya, yb, yc ∈ Y if ya �v yb and yb �v yc, then ya �v yc

• complete, if and only if for all ya, yb ∈ Y one has ya �v yb or yb �v ya (or both)

12Chang (1997a, 2002a, 2005) has suggested a fourth value relation that she called “on a par” where

two states of affairs are comparable, yet not better than, worse than or equal to another. Boot (2009)

comments that this debate is not directly relevant to justified choice as it creates the same problems

as incomparability between bearers of value where no value relation holds. Thus, for the course of this

analysis we will not consider parity as a fourth value relation.
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• anti-symmetric: if and only if for all ya, yb ∈ Y one has ya �v yb and yb �v ya

yields ya = yb

• continuous, if and only if for any sequence of pairs {(ya
n, y

b
n)}∞n=1 with ya

n �v yb
n for

all n, ya = limn→∞ ya
n, and yb = limn→∞ yb

n, one has ya � yb

Each of these assumptions on value relations can be, and has been, criticized in phi-

losophy. For example, Broome (1991: 18) considers reflexivity and transitivity as the

prime characteristics of rationality. Hausman (1993) criticizes just these characteristics

with respect to value relations due to the vagueness of some normative predicates. The

assumption of completeness excludes cases where no value relation holds between states

of affairs and, therefore, excludes problems of incomparability and incommensurability

which are sometimes highlighted in philosophical reasoning (e.g. Chang 1997a, Hsieh

2008). Still, completeness of each respective value relation allows us to model incom-

parability. That is, two states of affairs ya, yb ∈ Y can be incomparable in terms of

values, if two intrinsic values v, w ∈ V individually can provide a complete ordering of

states of affairs, but differ in their ordering regarding of the two states, e.g. ya �v yb and

ya ≺w yb. Then, both states of affairs are ordered completely with respect to v, w ∈ V ,

but ya is better than yb in terms of v and worse in terms of w, so that the two states of

affairs are incomparable in the sense that it is impossible to rank one over the other.

A prominent discussion on a complete and transitive value relation is the social or-

dering in Arrow’s impossibility theorem (Arrow 1951). It shows the impossibility of es-

tablishing a complete and transitive social choice function from ordinal non-comparable

utility information and further axioms (see e.g. Roemer 1996). Still, there are different

interpretations of Arrow’s impossibility theorem. A rather optimistic one is provided

by Sen (1999) who highlights the different possibilities of making interpersonal compar-

isons in terms of incomes, primary goods, or basic needs. The difficulty in finding and

constructing such complete and transitive social orderings for the social evaluation of

states of affairs has long been debated for example in the related discussion on indices

for distributive justice (e.g. Fleurbaey 2007). A salient example is Rawls’s (1971) the-

ory of justice which uses primary goods as its metric of individual advantage to identify
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the worst-off individuals which creates the need to construct a suitable ordering for the

comparison of individuals.

The more technical assumption of continuity excludes some value relations that might

be relevant in ethical theories. For example, lexicographic value relations are not con-

tinuous as they give priority to an increase in one attribute irrespective of any increases

in some another attribute.

Definition 7

A value relation �v is lexicographic for two attributes13, if there exist two attributes

yi, yj ∈ {y1, ..., ym} for which ya �v yb if and only if

ya
i > yb

i

or ya
i = yb

i and ya
j ≥ yb

j .

An example for this is John Ralws lexicographic ordering of basic liberties before

prosperity in his difference principle (Rawls 1971: Sec. 8) or James Griffin’s (1986: 83)

discussion of cases where one attribute trumps another. Furthermore, this lexicographic

value relation is reflexive, transitive and complete.

In the following, we make the following assumptions on value relations:

Assumption 1

The value relation �v is reflexive, transitive and complete for all v ∈ V .

These assumptions establish an ordering (as in Sen 1970b: 9) for each value v ∈ V .

These orderings allow a maximizing account of consequentialism which says an action

is right if it leads to a state of affairs with the highest possible degree of attainment of

a value (e.g. Broome 1991, Sinnott-Armstrong 2012). The assumption of monotonicity,

that more of an attribute is always better, is not required here. For example, if there

is satiation with respect to some attributes for a value relation, this value relation can

still be reflexive, transitive and complete.

13This is a very special lexicographic ordering of attributes but which still captures the intuition on

priority of an increase in one attribute over any increase in other attributes. A more general treatment

of lexicographic relations can be found in e.g. Hougaard and Tvede (2001).
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Under certain further assumptions on value relations there exists an index function

that represents the ordering of a value relation.

Definition 8 (Index function)

A function Iv : Y → R is an index function representing value relation �v if and only

if, for any ya, yb ∈ Y ,

ya �v yb ⇔ Iv(y
a) ≥ Iv(y

b)

The index function Iv is an index of value v and shows the degree of attainment of

this value.

Proposition 1 (Existence of index function)

If the value relation �v is complete, transitive and continuous on Y , then there exists a

continuous index function Iv: Y → R which represents the value relation �v

Proof. By analogy the standard proof for the existence of a utility function applies, see

e.g. MasColell et al. (1995: 47).

An example of such an index function is a utility function which show the degree

of attainment of the value of an individual preference. Another example are Bergson-

Samuelson social welfare functions W (·) which show the degree of attainment of social

welfare as a function of individual utilities Ui (e.g. Suzumura 1987). Despite Arrow’s

impossibility theorem and the associated debate on its axiomatic foundation, social

welfare functions that are based on interpersonally comparable utility information are

used in areas of applied economics such as the economics of climate change (e.g. Stern

2007).

1.3.3 Value pluralism and value-efficiency

As discussed in Sections 1.2 and 1.3.1, the value set V can contain one single or multiple

values depending on the respective ethical theory. For example, it can contain one

intrinsic value under value monism or multiple intrinsic values under value pluralism.

Given such a value set V one can define value-efficiency as follows:
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Definition 9 (Value-efficiency)

A state of affairs y ∈ Y is value-efficient if and only if there exists no other state of

affairs y′ ∈ Y for which y′ �v y for all v ∈ V and y′ �v y for at least one v ∈ V .

This criterion is in line with the maximizing account of consequentialism, as discussed

above, where a state of affairs with a higher attainment of one value is always better

than one with a lower degree of attainment. Indeed, value-efficiency provides some

guidance for actions as it characterizes those actions as bad that lead to value-inefficient

states of affairs. As value-efficiency itself is not a very demanding concept it provides

room for many consequentialist ethical theories that are based on different definitions

of value. Some authors have gone further and suggested value-efficiency as a criterion

for choosing states of affairs under value pluralism. For example, Raz (1997) says that

under intrinsic value pluralism any value-efficient state of affairs can be chosen with free

will (what he calls ‘rationally eligible’ states of affairs). Similarly, Brun and Hirsch-

Hadorn (2008) determine value-efficient states of affairs concerning the multiple values

within the sustainability concept.

In economics this notion of value-efficiency has also been mentioned and discussed.

For example, Sen (1979a: 553) refers to ‘dominance’ with respect to normative con-

siderations and discusses its difference to Pareto-efficiency under value pluralism. Le

Grand (1990: 559) specifically uses the notion of value-efficiency in his discussion of

the equity-efficiency trade-off. Pattanaik and Xu (2012) discuss dominance with respect

to evaluative attributes and the use of context-specific information in decision-making.

Others have noted the limited usefulness of value-efficiency for decision-making as it pro-

vides only incomplete orderings of states of affairs (Sen 1985: 178). Finally, Dasgupta

(2005) shows the range of values that can be incorporated in economic analysis by dis-

tinguishing Pareto-efficiency which is based solely on utility information from broader

‘efficiency’ which is based on utility and non-preference information. Based on these

specific contributions, we will further discuss the relationship between Pareto-efficiency

and value-efficiency in Section 1.4.

With Definition 9 of value-efficiency, one may ask under what conditions there exist
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value-efficient states of affairs for different values.

Proposition 2 (Existence of value-efficient state of affairs)

There exists at least one value-efficient state of affairs if the set of states of affairs Y is

a finite set and �v satisfies Assumption 1 for all v ∈ V , or if the set of states of affairs

Y is an infinite set and every �v with v ∈ V satisfies either (i) or (ii):

(i) �v satisfies Assumption 1 and continuity.14

(ii) �v is lexicographic.15

Proof. See Appendix A.1

This shows that there exists a value-efficient state of affairs for many different com-

binations of values and sets of states of affairs. For example, there exists a value-efficient

state if some values are lexicographic, such as priority of the worst-off, and others are

continuous, such as income inequality.

1.3.4 Relationships between values

As argued in Section 1.2 the form of the set of feasible states of affairs and relationships

between values impact on the difficulty of decision-making. This leads us to distinguish

the following relationships16 between two values. Also, for value sets with more than

two values l > 2, we will continue with pairwise relationships between two values.

Definition 10 (Relationships between values)

In a feasible state of affairs y a relationship R between two values v, w ∈ V is a binary

14 There exists a broad literature on the existence of maximal elements with weaker continuity and

transitivity axioms following Bergstrom (1975) and Walker (1977) As we use index functions in parts

of the subsequent analysis, (i) refers to the standard continuity axiom.

15 The existence of maximal elements for lexicographic relations is treated more generally in e.g.

Hougaard and Tvede (2001) and Houy and Tadenuma (2009)

16 These relationships are common in many discussions, e.g. Le Grand (1990), Engel et al. (2008),

Glotzbach and Baumgärtner (2012), and Baumgärtner et al. (2012).
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relation on V × V , denoted as vRw, with the following special cases:17

(i) R is a trade-off relationship if and only if y′ �v y implies y′ ≺w y for all y′ ∈ Y

(ii) R is a win-win relationship if and only if y′ �v y implies y′ �w y for all y′ ∈ Y

(iii) R is an independence relationship if and only if there exists y′, y′′ ∈ Y such that

y′ �v y implies y′ �w y and y′′ �v y implies y′′ ∼w y

The relationships R are defined as directed relationships from one value v on another

value w. The converse relationship only holds if R is symmetric.18 Definition 10 does

not include incomparability as a relationship, which is due to the completeness of value

relations in Assumption 1.

The most familiar relationship (i) is the one of a trade-off between values. A trade-

off is the case when attaining one value to a higher degree necessarily reduces the degree

to which one attains the other one. This is a symmetric relationship which holds both

ways. An example from the introduction is the trade-off between efficiency and equality.

The next relationship (ii) is the one of a win-win relationship between values. A win-

win relationship is the case where achieving one value facilitates achieving the other one,

that is, attaining one value to a higher degree induces a higher degree of attainment of

the other one. This is an asymmetric relationship which does not necessarily hold both

ways. An example from the introduction is the win-win relationship between income

equality and intergenerational income mobility.

The last relationship (iii) is one of independence between values. Independence is the

case when values can be achieved independently, that is, attaining one value to a higher

degree does not necessitate any change in the degree to which one attains the other one.

An example is the case where the intragenerational distribution of CO2 emission permits

17More generally, relationships may be defined for a local environment around the state of affairs

y ∈ Y in which the condition(s) must hold. This leads to the additional condition on y′ that ‖y′−y‖ ≤ ε

for ε > 0.

18A trade-off relationship is always symmetric in that one value trades-off with another. Win-win re-

lationships and independence relationships are not symmetric. For example, it can be that relationships

are only onesided as illustrated below in Figure 1.2.
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is independent from the intergenerational distribution of CO2 emission permits, so that

the attainment of intragenerational distributive justice is independent of the attainment

of intergenerational distributive justice.

These relationships are illustrated in Figure 1.2 for the case of a feasible set of

states of affairs (depicted in value-space) with two values v, w ∈ V .19 The axes in

this figure show the degree of attainment of values v and w via the respective index

functions Iv and Iw. A point in this figure represents a state of affairs such as yb which

results from a specific action such as xb. The black boundary line is the frontier which

delimits states of affairs that are feasible, those inside the grey area, from states of

affairs that are not feasible, those inside the white area. The north-eastern part of the

frontier, between yc and yd shows all value-efficient states of affairs. In ya there is an

independence relationship between values v and w as the attainment of either value can

be increased without necessarily changing the attainment of the other. In ye there is a

win-win relationship between values v and w as an increased attainment of w necessarily

increases the attainment of v. Yet, this win-win relationship is only onesided as the

attainment of v can be increased without necessarily increasing the attainment of w. In

yf the opposite case of win-win relationship is depicted. In any state of affairs along the

frontier between yc and yd there is a trade-off relationship between the attainment of

values v and w as attaining either one to a higher degree necessarily reduces the degree

of attainment of the other one.

Figure 1.3 illustrates the relationships between values for the case of a feasible set

of states of affairs (again depicted in value-space) with three values u, v, w ∈ V . Corre-

spondingly, there are three axes in this figure which show the degree of attainment of

values u, v and w via the respective index functions Iu, Iv and Iw. The surface of the

set in value-space, which is indicated by the thin black lines, delimits states of affairs

that are feasible, those inside the grey volume, from states of affairs that are not feasi-

ble, those inside the white volume. Also, the surface shows all value-efficient states of

19 The shape of the set of feasible states of affairs Y in value-space as in Figures 1.2 and 1.3 relies

on further assumptions regarding the feasible set Y in attribute-space that go beyond the ones made

in Section 1.3.
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Figure 1.2: Convex set of feasible states of affairs in value-space for two values v, w ∈ V .

The axes show the degree of attainment of values v and w via the respective index

functions Iv and Iw. Each point in the figure corresponds to a state of affairs that

results from a specific action. The black frontier delimits feasible states of affairs in the

grey area from not feasible ones in the white area. Value-efficient states of affairs are

on the frontier between yc and yd. There are different relationships in different states of

affairs: Trade-off relationship in yc,yb,yd; Win-win relationship in ye,yf ; Independence

relationship in ya. Adapted from Baumgärtner et al. (2012).

affairs. In ya there is a trade-off relationship between v and w as increasing either one

necessarily reduces the attainment of the other value. Also, there is an independence

relationship between v and u as increasing the degree of attainment of v can either lead

to an increased attainment of u (by going from ya to yc) or remain on the same level of

attainment (by going from ya to yb). There are no win-win relationships in Figure 1.3

as in no state of affairs the increased attainment of one value necessarily increases the

attainment of any other.

From Figures 1.2 and 1.3 the connection between a trade-off between values and
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Figure 1.3: Convex set of feasible states of affairs in value-space for three values u, v, w ∈

V . The three axes show the degree of attainment of values u, v and w via the respective

index functions Iu, Iv and Iw. Each point in the figure corresponds to a state of affairs

that results from a specific action. The surface of the set in value-space, indicated by

the thin black lines, delimits states of affairs that are feasible in the grey volume from

states of affairs that are not feasible in the white volume. The surface also contains

all value-efficient states of affairs. There are different relationships in between different

values in a state of affairs: In ya there is a trade-off relationship between v and w and

independence relationship between u and v.

efficiency becomes apparent:

Proposition 3 (Value-efficiency and relationships between values) (i) If there exist at

least two value-efficient state of affairs, then in every value-efficient state of affairs

there exists at least one trade-off relationship between two values v, w ∈ V .
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(ii) If in a state of affairs y ∈ Y there is a trade-off between at least two values

v, w ∈ V , then y is value-efficient.20

(iii) If there exist at least three values in the value set, #V = l ≥ 3, there can be win-

win relationships or independence relationships between values in a value-efficient

state of affairs.

Proof. See Appendix A.2

This means that win-win relationships between two values do not necessarily indi-

cate value-inefficient states of affairs. Rather, the absence of value trade-offs is a clear

indication of a value-inefficient state of affairs. For example, suppose there are three

values such as income equality, intergenerational income mobility and overall economic

well-being as indexed by GDP. There can be a win-win relationship between income

equality and intergenerational income mobility in a value-efficient state of affairs. Yet,

it must be that there is a trade-off with GDP and economic well-being as this state of

affairs would otherwise not be value-efficient. If the value set contains only two values

#V = l = 2 then there is always a trade-off between these values in any value-efficient

state of affairs. This can be illustrated in Figure 1.2 where the increased attainment of

one value reduces the attainment of the other in all value-efficient states on the frontier

between yc and yd.

1.4 Value-efficiency and Pareto-efficiency

1.4.1 Individualistic framework

As the definition of value-efficiency and relationships between values is based on a very

broad consequentialist definition of value, it is interesting to look at its connection

to the familiar definition of Pareto-efficiency. This requires to introduce the familiar

individualistic framework from welfare economics. In a first step, define a preference

20If one considers locally defined relationships this may not hold as it may be that in a value-inefficient

state there are trade-offs in a local environment.
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relation as special case of a value relation with respect to the value of an individual

preference. Suppose there are z individuals whose self-regarding preferences pk (with

k ∈ {1, ..., z}) are contained in a set P with {p1, ..., pk, ..., pz} = P .

Definition 11 (Preference relation)

For all individuals k = 1, ..., z, a preference relation �pk
of individual k is a binary

relation on the set of states of affairs Y , where ya �pk
yb means that ya is as at least as

good as yb in terms of individual preference pk.
21

In this setting, Pareto-efficiency can be defined as follows:

Definition 12 (Pareto-efficiency)

A state of affairs y ∈ Y is Pareto-efficient if and only if there exists no other state of

affairs y′ ∈ Y for which y′ �pk
y for all individual preferences pk ∈ P and y′ �pk

y for

at least one individual preference pk ∈ P .

This definition of efficiency shows the liberal heritage of Pareto-efficiency which is

based on the set P of individual preferences and the idea that all individuals should be

free to pursue the satisfaction of their individual preferences.

1.4.2 Value sets and individual preferences

In the next step, we consider four different cases for the role of preferences in value sets

to discuss the connection between value-efficiency and Pareto-efficiency. The first case

is the one where the value set contains all individual preferences and only individual

preferences P = V in which case value-efficiency in Definition 9 reduces to Pareto-

efficiency in Definition 12.

21 The assumption that individuals have complete preferences over the whole set of state of affairs

Y where each state of affairs y ∈ Y has m different attributes is stronger than the usual assumption

that individuals only have preferences over their individual consumption sets. While it is possible to

define preference relations over only particular attributes of a state of affairs that concern an individuals

self-regarding preference, we do not do so here in order to keep formal requirements to a reasonable

level that sill allows us to support our results.
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Proposition 4 (Equivalence of value-efficiency and Pareto-efficiency)

Value-efficiency is equivalent to Pareto-efficiency if and only if P = V .

Proof. See Appendix A.3

The equivalence of value-efficiency and Pareto-efficiency is briefly discussed, for ex-

ample, in Dasgupta (2005: 240) who discusses the case when all non-preference values

are incorporated into a notion of individual utility. This case is well studied in welfare

economics where Pareto-efficiency serves as a central normative criterion, especially fol-

lowing Arrow’s impossibility theorem (Sen 1999: 352). Several authors have defended

this prominent use of Pareto-efficiency. For example, Buchanan says that “[s]ince ‘social’

values do not exist apart from individual values in a free society, consensus or unanim-

ity (mutuality of gain) is the only test which can insure that a change is beneficial”

(Buchanan 1959: 137). This exclusive reliance on individual preferences in the assess-

ment of states of affairs leads to the debate on the ethical appeal of welfarism (e.g. Sen

1979b, Sen 1980, Roemer 1996, Kaplow and Shavell 2001, Fleurbaey et al. 2003). For

example, this concerns the question if all values can be reduced to individual preferences

and how values that deviate from individual preferences can be justified. Further, if the

value set contains only individual preferences, the earlier results in Section 1.3.4 can be

interpreted accordingly. For example, Proposition 3 says that there can be a win-win

relationships between two individual preferences in Pareto-efficient states of affairs when

there are trade-offs between other individual preferences.

The second case where only some individual preferences are included in the value

set, V ⊂ P , is discriminatory. This would require an ethical theory where preferences of

some people do not matter in the assessment of states of affairs. This of course includes

cases where the value set does not contain all individual preferences and further non-

preference values.

There may be values that are not derived from individual preferences, sometimes

called non-preference (or non-utility) values.

Definition 13 (Non-preference value)

A value v is a non-preference value if v ∈ V \P .

46



For example, Dasgupta (2005: 240) mentions democracy and civil liberties as exam-

ples of such additional non-preference values. Another salient example, he mentions, is

the liberal paradox from microeconomic theory where under certain conditions liberalism

(as an inviolable personal domain) is in conflict with Pareto-efficiency (Sen 1970a).

Non-preference values allow the third case of value sets which are based ethical

theories, especially the ones labeled ‘non-welfarist’, which do not base their value set V

on the satisfaction of individual preferences, P ∩ V = ∅. For example, Kaplow (2007)

discusses the capability approach by Sen (1980) and primary goods in Rawls (1971) as

theories do not include individual preferences but rather the means to the fulfillment of

individual preferences in their assessment of states of affairs. He goes on to discuss the

conflict of these alternative ethical theories with Pareto-efficiency. Similarly, there is a

discussion on the conflict of efficiency criteria for value sets derived from different ethical

theories (e.g. Brun and Tungodden 2004, Fleurbaey 2007). This concerns the conflict

between an efficiency criterion for one value set V (value-efficiency) which contains only

non-preference values such as primary goods and another efficiency criterion on a set P

(Pareto-efficiency) which contains only individual preferences.

A related case is the fourth case where the value set contains individual prefer-

ences and additionally non-preference values, P ⊂ V . In this case Pareto-efficiency and

value-efficiency are not equivalent. Still, the inclusion of non-preference values into an

economic framework can lead to a conflict with Pareto-efficiency in some sets of feasible

states of affairs (e.g. Kaplow and Shavell 2001, Fleurbaey et al. 2003).

This last case can be illustrated in Figure 1.4. It shows a convex set of feasible states

of affairs in value-space with three values: two individual preferences p1, p2 ∈ P ⊂ V and

one non-preference value v ∈ V . The axes in this figure show the degree of attainment

of the three values via their respective index functions: two utility functions U1, U2 and

an index function for a non-preference value Iv. The surface of the set in value-space,

which is indicated by the thin black lines, delimits states of affairs that are feasible, those

inside the grey volume, from states of affairs that are not feasible, those inside the white

volume. Also, the surface shows all value-efficient states of affairs. All Pareto-efficient

states of affairs are those on the dashed line on the surface where the non-preference value
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is attained to the lowest degree. Thus, surface of the set in value-space encompasses all

value-efficient and all Pareto-efficient states of affairs.

Figure 1.4: Convex set of feasible states of affairs in value-space with non-preference

values and preferences. The axes in this figure show the degree of attainment of the three

values via their respective index functions: two utility functions U1, U2 and an index

function for a non-preference value Iv. The surface of the set in value-space, which

is indicated by the thin black lines, delimits states of affairs that are feasible, those

inside the grey volume, from states of affairs that are not feasible, those inside the white

volume. All value-efficient states of affairs are on the surface of the set in value-space.

All Pareto-efficient states of affairs are those on the dashed line on the surface where the

non-preference value is attained to the lowest degree. State of affairs ya is Pareto-efficient

and value-efficient, state of affairs yb is value-efficient and not Pareto-efficient.

Here, one can distinguish a Pareto-efficient and value-efficient state of affairs such

as ya from a value-efficient state such as yb. States of affairs that are not on the surface

are value-inefficient and Pareto-inefficient. In the following we focus on this case of
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preferences and non-preference values P ⊂ V as this has attracted the most interest in

economics.

Corollary 1 (to Proposition 3 (iii))

If there are at least two non-preference values v, w ∈ V \P and at least two individual

preferences p1, p2 ∈ P ⊂ V , then there can be any relationship between the two values

v, w in a Pareto-efficient state of affairs y ∈ Y .

Proof. See Appendix A.4

This result is relevant to the interpretation of Proposition 3 as this means that there

can be a win-win relationship between non-preference values in a given Pareto-efficient

state of affairs. For example, if individuals do not care about the values of equality and

liberty as a minimal inviolable personal domain (as in Sen 1970a), then there can be a

Pareto-efficient state which exhibits a win-win relationship between these non-preference

values.

Proposition 5 (Conflict of value-efficiency and Pareto-efficiency)

If P ⊂ V , then there may exist a value-efficient state of affairs that is not Pareto-efficient,

and vice versa, a Pareto-efficient state that is not value-efficient.22

Proof. See Appendix A.5

Generally, a Pareto-efficient state of affairs is not value-efficient if there exists another

state of affairs where people are equally well off and some non-preference value is attained

to a higher degree. For example, Dasgupta (Dasgupta 2005: 240) considers the case of

the liberal paradox, where a state that respects liberty can be Pareto-inefficient, but is

value-efficient as illustrated in Figure 1.4 through state of affairs yb.

22 This is a comparatively weak statement. Kaplow and Shavell (2001) make a stronger statement yet

they refer to the set of all conceivable states, and not explicitly to the set of feasible states. It is clear

that a general statement regarding the conflict between value and Pareto-efficiency in the feasible set

requires much more detailed assumptions regarding values and the feasible set as the broad literature

on in social choice theory shows.
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1.5 Conclusion

We studied relationships between values on the set of feasible states of affairs by following

a consequentialist definition of value that focuses on the assessment of states of affairs.

We showed that for value sets with three or more values, there can be independence,

win-win relationships along with trade-offs between values in value-efficient states of

affairs. That is, neither win-win nor independence relationships between values indicate

value-inefficient states of affairs, if there are more than two values. We saw that in

any case the absence of trade-offs between values indicates a value-inefficient state of

affairs. For ethical theories that determine values that are not reducible to individual

preferences, we saw that there can be win-win relationship between non-preference values

in a Pareto-efficient state of affairs.

Regarding the connection between Pareto-efficiency and value-efficiency, we showed

that the former is a special case of the latter when individual preferences are taken to

be the only values. This underscores how important the discussion on conceptions of

well-being is for the analysis of conflicts of non-preference values with Pareto-efficiency

as these conceptions determine what values are incorporated in individual preferences

and which are not (e.g. Sen 1980, Anderson 1993).

While these results are quite general, they are not derived for a concrete ethical

problem that generates a specific set of feasible states of affairs. That is, in a detailed

economic model results on relationships between particular values could be derived from

more specific assumptions on individual preferences, instruments and resources. In this

vein, the general insights into value-efficiency and relationships between values in this

paper could be applied for concrete ethical theories such as Sen’s capability approach

(e.g. Pattanaik and Xu 2012) or the relationship between intra- and intergenerational

justice (e.g. Baumgärtner et al. 2012).

More generally, the analysis of pairwise relationships between two values proved

limited for cases where more than two values are involved. For example, in this case the

information on win-win or trade-off relationships between two values must be interpreted

much more carefully in light of the effects other potentially involved values. A possibility
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would be to define binary relationships between values with the provision that the degree

of attainment of all other values remains constant. This would ensure that there are

only trade-offs between values in a value-efficient state of affairs.
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/ Resource Economics at ETH Zürich, for critical and constructive discussion, and to the

German Federal Ministry of Education and Research for financial support under grant

01UN1011A. Nikolai Hoberg would like to thank for discussion and the hospitality at

the Chair of Economics / Resource Economics at ETH Zürich from March to June 2012.
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Appendix

A.1 Proof of Proposition 2

For finite sets, the proof is based on Sen (1970b: 30). Define �e as the binary relation

that orders states according to all values v ∈ V . So, ya �e yb ↔ [ya �v yb for all v ∈ V ].

First, show that �e is a quasi-ordering as it is reflexive and transitive. Reflexivity

is obvious as for all y ∈ Y one has y �e y. Transitivity can be shown as follows: If

ya, yb, yc ∈ Y and ya �e yb and yb �e yc, yields ya �v yb and yb �v yc for all v ∈ V . Due

to transitivity of each value relation �v this leads to ya �v yc for all v ∈ V and, thus,

ya �e yc.

Second, show that any finite quasi-ordered set Y has at least one value-efficient state.

This can be shown for a finite set of states Y = {y1, y2, ..., yz}. Using the recursive rule

that: bi+1 = yi+1 if yi+1 �e bi and otherwise bi+1 = bi. Starting at b1 = y1 one arrives

after a finite number of steps at bz which represents a value-efficient state.

For infinite sets there exists at least one value-efficient state y in Y , if there exists

at least a maximal state for each �v with v ∈ V . Conditions (i) and (ii) give conditions

that ensure the existence of a maximal state for a respective value relation �v. The

existence of at least one value-efficient state y requires that every �v satisfies either (i)

or (ii):

(i): Assume value relation �v with v ∈ V satisfies Assumption 1 and continuity,

then there exists a continuous index function according to Proposition 1. As defined
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in Section 1.3 the set of states Y is non-empty, closed and bounded, and therefore,

compact. By the Bolzano-Weierstrass Theorem there exists a maximum state y for a

continuous index function Iv with v ∈ V on a compact set. Since every maximum state

is also a maximal state, this is shows the existence of a maximal state for �v under

Assumption 1 and continuity.

(ii): This proof follows the β-procedure in Houy and Tadenuma (2009) which has

been discussed for different lexicographic relations. In our definition �v is lexicographic

for two attributes, if there exist two attributes yi ∈ {y1, ..., ym} and yj ∈ {y1, ..., ym} for

which ya �v yb if and only if ya
i > yb

i or ya
i = yb

i and ya
j ≥ yb

j .

The “greater-than” ordering > is defined on the subset of yi-attributes which contains

only real numbers due to Y ⊆ Rm and is transitive and asymmetric and, therefore, a

strict partial order. Due to the compactness of the subset of yi-attributes and the strict

partial order of >, there exists a maximum real number y∗i for the subset of yi-attributes.

Further, there must exist at least one state y ∈ Y that contains the maximum real

number y∗i .

Next, construct the subset of states that all share the maximum real number for

the yi-attribute Y i = {y ∈ Y |yi = y∗i }. In the subset Y i consider the subset of yj-

attributes which again contains real numbers due to Y ⊆ Rm. The “greater-than-or-

equal” ordering ≥ is defined on the subset of yj-attributes and is reflexive, transitive,

antisymmetric and complete and, therefore, a linear ordering. Due to the compactness

of the subset of yj-attributes and the linear ordering of ≥, there exists a unique real

number y∗j for the subset of yj-attributes. Further, there must exist at least one state

y ∈ Y that contains the maximum real number y∗j .

Thus, there exists at least one state y∗v = (y1, ..., y
∗
i , ..., y

∗
j , ..., ym) in Y which contains

the maximum real numbers y∗j and y∗i which ensures existence of a maximal state for a

lexicographic relation �v on the compact set Y .
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A.2 Proof of Proposition 3

(i): Consider two value-efficient states of affairs y, y′ ∈ Y and a value set with #V = l

values. For two values #V = l = 2 and v, w ∈ V , value-efficiency of y, y′ requires a

trade-off between v and w, i.e. y ≺v y′, y �w y′. For more than two values #V = l > 2,

value-efficiency of y, y′ requires a trade-off between at least two values. To show this

assume there exists no trade-off between any two values in y, i.e. y ≺v y′ or y ∼v y′ for

all v ∈ V , then y′ is not value-efficient as Definition 9 that there must exists no other

state of affairs y′ ∈ Y for which y′ �v y for all v ∈ V and y′ �v y for at least one v ∈ V .

(ii): Take two values v, w from a value set V with #V = l values and any two states

of affairs y, y′ ∈ Y . If y ≺v y′ does necessarily lead to y �w y′ for some w ∈ V , then y is

a value-efficient state of affairs as Definition 9 says there must exist no y′ ∈ Y for which

y ≺v y′ for some v ∈ V and y �w y′ for all w ∈ V .

(iii): Assume there are 3 values in the value set u, v, w ∈ V and two states of affairs

y, y′ ∈ Y . Assume the orderings necessary for a win-win relationship between u and v:

y ≺u y′, y ≺v y′; and show that y, y′ ∈ Y can still be value-efficient. Assume y �w y′ so

that y′ does not dominate y. This yields two value-efficient states of affairs y, y′ where

y exhibits a win-win relationship between u, v ∈ V .

To show an independence relationship in a value-efficient state of affairs assume

one further state of affairs y′′. Assume additionally the orderings necessary for an

independence relationship between u and v: y ≺u y′′, y ∼v y′′; and show that y, y′, y′′ ∈

Y can still all be value-efficient. Assume y �w y′, y �w y′′ so that y′ and y′′ do not

dominate y. Assume y′ ∼w y′′ and y′ ≺u y′′, y′ �v y′′ so that y′ does not dominate y′′.

This yields three value-efficient states of affairs y, y′, y′′ where y exhibits an independence

relationship between u, v ∈ V .

A.3 Proof of Proposition 4

If all v ∈ V are individual preferences, then all value relations are identical to preference

relations. This makes value-efficiency equivalent to Pareto-efficiency.
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A.4 Proof of Corollary 1

Trade-off relationship

Assume there are 4 values in the value set: two individual preferences p1, p2 ∈ P ⊂ V and

two non-preference values v, w ∈ V and two states of affairs y, y′. Assume the orderings

necessary for both states to be Pareto-efficient: for the first individual y ≺p1 y′, and for

the second individual y �p2 y′. Further, assume orderings for a trade-off between v and

w: y ≺v y′ and y �w y′. This yields two Pareto-efficient and value-efficient states of

affairs y, y′ where y exhibits a trade-off relationship between v, w ∈ V .

Win-win relationship

Assume there are 4 values in the value set: two individual preferences 1, 2 ∈ P ⊂ V and

two non-preference values v, w ∈ V and two states of affairs y, y′. Assume the orderings

necessary for both states to be Pareto-efficient: for the first individual y ≺p1 y′, and for

the second individual y �p2 y′. Further, assume orderings for a win-win relationship

between v and w: y ≺v y′ and y ≺w y′. This yields two Pareto-efficient and value-

efficient states of affairs y, y′ where y exhibits a trade-off relationship between v, w ∈ V .

Independence relationship

Assume there are 4 values in the value set: two individual preferences 1, 2 ∈ P ⊂ V

and two non-preference values v, w ∈ V and three states of affairs y, y′, y′′. Assume

the orderings necessary for all three states to be Pareto-efficient: for the first individual

y ≺p1 y′, y ≺p1 y′′, y′ ≺p1 y′′, and for the second individual y �p2 y′, y �p2 y′′, y′ �p2 y′′.

Further, assume orderings for an independence relationship between v and w: y ≺v y′,

y ≺v y′′ and y ≺w y′, y ∼w y′′. Assume y′ ∼v y′′ and y′ ≺w y′′, so that y′ does not

dominate y′′. This yields three Pareto-efficient and value-efficient states of affairs y, y′, y′′

where y exhibits an independence relationship between v, w ∈ V .

A.5 Proof of Proposition 5

Assume a value set with three values: two individual preferences p1, p2 ∈ P ⊂ V and a

non-preference values v ∈ V and two states of affairs y, y′. Then it can be that y ≺p1 y′

and y ≺p2 y′, but y �v y′. This yields two value-efficient states of affairs y, y′, where
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state y is not Pareto-efficient.
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Abstract: We argue that economics - as the scientific method of analysing trade-offs

- can be helpful (and may even be indispensable) for assessing the trade-offs between

intergenerational and intragenerational justice. Economic analysis can delineate the

“opportunity set” of politics with respect to the two normative objectives of inter- and

intragenerational justice, i.e. it can describe which outcomes are feasible in achieving

the two objectives in a given context, and which are not. It can distinguish efficient

from inefficient uses of instruments of justice. It can identify the “opportunity cost”

of attaining one justice to a higher degree, in terms of less achievement of the other.

We find that, under very general conditions, (1) efficiency in the use of instruments of

justice implies that there is rivalry between the two justices and the opportunity cost

of either justice is positive; (2) negative opportunity costs of achieving one justice exist

if there is facilitation between the two justices, which can only happen if instruments

of justice are used inefficiently; (3) opportunity costs of achieving one justice are zero if

the two justices are independent of each other, which is the case in the interior of the

opportunity set where instruments of justice are used inefficiently.
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ability Economics Group, P.O. Box 2440, D-21314 Lüneburg, Germany, phone: +49.4131.677-
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2.1 Introduction

Justice is a multifarious normative idea about the quality of relationships among mem-

bers of society. One may argue that there are many “justices”, insofar as different parts

of society, different types of relationships, or different substantive areas are addressed.

The overall societal goal (“vision”) of sustainability particularly addresses two justices:

(i) justice between presently living persons (“intragenerational justice”), and (ii) justice

between members of present and future generations (“intergenerational justice”).1,2

With two (or more) different justices as normative objectives of equal rank, it may be

that there exists a trade-off between them, that is, performing better with regard to one

objective implies performing worse with regard to the other one. In particular, it may be

that fostering intragenerational justice makes it more difficult to attain intergenerational

justice, and vice versa. Such a trade-off at the level of normative objectives of equal

rank - if it exists - asks for societal resolution. The question is: How to act in the

face of different justices? Important examples for such a trade-off include government

spending on social welfare vs. investment in public infrastructure and education, or the

exploitation vs. conservation of non-renewable natural resources.

In this essay, we argue that economics - as the scientific method of analyzing trade-

offs - can be helpful (and may even be indispensable) for assessing the trade-offs between

different justices. We understand economics as being defined by its method, rather than

by its substance matter or by some normative objective3, and we sketch how to employ

this method to analyse trade-offs between justices. An important contribution that

economics can make to this analysis is to introduce the secondary normative criterion

of efficiency which characterises the non-wasteful use of scarce resources to attain the

primary normative objectives of justice: a situation is efficient with regard to different

objectives if it is not possible to improve on one objective without doing worse on another

1 WCED 1987.

2 In addition, some conceptions of sustainability also include justice towards nature as a third

normative objective of equal rank.

3 This is the standard interpretation of modern economics according to Robbins 1932. For an

encompassing discussion of this and other interpretations of economics, see Hausman 2007.
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one. Being derived from primary normative objectives, the criterion of efficiency itself

makes a normative claim: it is good to use scarce resources efficiently to attain intra-

and intergenerational justice; it is wrong to use scarce resources inefficiently for that

purpose.

This approach of using economics as a method to study the efficient use of scarce

resources in the attainment of rivaling normative objectives of justice4 opens an innova-

tive perspective on what the role of economics should be (as a method) in the discussion

of justice, and on how to bridge the gap - systematically and rigorously - between ideal

theory and non-ideal politics.

2.2 Specifying justice(s)

To inform our understanding of intra- and intergenerational justice, the abstract and

general concept of justice needs to be further specified. We take justice to generally

refer to the mutual claims of members of the community of justice from the standpoint

of impartiality.5 This minimum definition leaves ample room for very different, and

sometimes much contested, conceptions of justice. Each of them can be described more

precisely by specifying a number of elements in a “syntax of justice”.6,7

The community of justice. Justice refers to mutual claims8 within a community

of justice. We term those holding a particular claim the claim holders, and those re-

4 This approach, as applied to the three justices included in the vision of sustainability - intra- and

intergenerational justice as well as justice towards nature - has been called “sustainability economics”

(Baumgärtner and Quaas 2010, Baumgärtner 2011).

5 E.g. Gosepath 2007: 82.

6 Baumgärtner / Glotzbach / Stumpf 2011. This “syntax” is our approach to structure what has

been called the different “dimensions” (Pogge 2006, Dobson 1998, see also Ott and Döring 2008) of the

concept of justice. It allows fully specifying a particular conception of justice.

7 In the following, we specify the essential elements of the syntax to clarify the conceptions of inter-

and intragenerational justice.

8 Young 1994, Ott and Döring 2008: 59 et seqq.
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sponsible for the fulfillment of the claim the claim addressees.9 Intragenerational justice

entails claims held by currently living persons (claim holders) towards other currently

living persons (claim addressees). Intergenerational justice entails claims held by persons

living in the future (“future generations”, claim holders) towards persons living today

(claim addressees).10 It is not necessary that such a claim is explicitly put forward

by the claim holder (which may be impossible in the case of intergenerational justice).

What matters is that a legitimate claim might be formulated by someone speaking for

the claim holder.

Positive and negative claims. Generally, claims can be positive, i.e. defining

an entitlement to a certain good,11 or negative, i.e. demanding freedom from harm.12

Claims are considered legitimate if they could be agreed on from the standpoint of

impartiality and equal consideration. For example, intergenerational justice claims could

be specified as a positive claim of future generations to certain stocks and systems, such

as a democratic political system, a stock of manufactured capital and critical knowledge,

or intact ecosystems, implying a responsibility of the present generation to pass on

these stocks and systems in a good state to future generations. Future generations may

also have a negative claim: not to be harmed by any activities of the presently living

generation, e.g. through increasing systemic risks caused by a dysfunctional global

financial system or through nuclear waste left over as a by-product of present electricity

9The delineation of the community of justice, especially the question of who is to be included as

a claim holder, can be drawn according to different criteria such as reciprocity, dignity, ability to

experience pain, etc. (e.g. Baumgärtner, Glotzbach and Stumpf 2011).

10 The third justice often included in sustainability conceptions, justice towards nature, refers to

claims held by “nature”, e.g. higher non-human animals capable of experiencing pain or of pursuing

goals, against humanity. Thus, the claim holders differ, while the claim addressees belong to the group

of currently living persons in all three cases. While intra- and intergenerational justice reflect an

anthropocentric idea of justice, according to which nature matters to humans exclusively because of its

instrumental value, the idea of justice towards nature assigns an intrinsic value to nature (Baumgärtner

and Quaas 2010: Sec. 2), so that “nature” becomes a claim holder in its own right.

11 “Goods” should be understood in a wide sense.

12 cf. Baumgärtner / Glotzbach / Stumpf 2011.
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production. Intragenerational justice claims include the positive claim for satisfaction of

basic needs, and the negative claim that one’s freedoms should not be harmed (human

rights).

Judicandum. We use the term judicandum to describe that which is to be judged

as just or unjust. Judicanda can be agents, actions, institutions or states of the world.13

When discussing inter- and intragenerational justice, the judicanda could be the actions

of currently living persons (and the consequences of these actions, such as, say, the

distribution of certain primary goods), as the claim addressees of both justices belong

to the current generation.

Instruments of justice. We use the term instrument of justice to describe that

which is to be used to satisfy the legitimate claims of justice. In many conceptions

of justice, these will be objects of distribution (answers to the question “What is dis-

tributed?”14 ), but the satisfaction of legitimate claims could also be achieved via, say,

institutional reform to ensure procedural justice. So, the question here is how legitimate

claims are addressed. For example, one instrument of intergenerational justice could be

the investment in public goods such as education and infrastructure, or the distribution

of stocks of non-renewable resources between different generations. The aim of intragen-

erational justice could, for example, require institutional reform of international trade

rules (“fairness”).

Metric for the judgment. For statements about the degree of attainment of a

normative objective, there must be some way to measure the justice of the judicanda:

one needs a metric to judge whether, and to what extent, a judicandum is just or

unjust. For this metric, different informational bases have been proposed, such as e.g.

capabilities, primary goods, or utility.15 It is possible to use different metrics for inter-

and intragenerational justice.

In sum, judging a certain judicandum as inter- or intragenerationally just according

to a metric requires first to specify the positive and negative claims of claim holders in

13 Pogge 2006: 863.

14 Sensu Dobson 1998: 73 et seqq.

15 Cf. Pogge 2006: 868.
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present and future generations against claim addressees in the present generation, which

are to be satisfied by certain instruments of justice.

As we discuss two different justices, both of which demand the fulfillment of legiti-

mate claims through the use of instruments of justice by the same addressee, a non-trivial

decision problem arises for this addressee - the present generation. We therefore need

to have a closer look at the possible relationships of these two justices.

2.3 Relationships between justices

Generally, the two justices are related both on the “value” side and the “production”

side.16 On the value side, the relationship refers to the desirability, from a societal point

of view, of attaining one justice relative to the other one. For example, society may be

willing to trade-off one justice against the other17, or one justice might strictly dominate

the other. In this essay, we build on the minimal and very general premise, widely held in

the literature,18 that both intra- and intergenerational justice are considered by society

as desirable normative objectives of equal rank. Beyond that, we do not further discuss

the value side.

On the production side, the relationship refers to the feasible outcomes of the use of

instruments of justice, that is, combinations of degrees of attainment of both justices.

Here, what is feasible is determined by the structure and functioning of the given system,

based on natural resource endowments, technology, institutions, etc. The set of all

feasible combinations in terms of the two justices is called the “opportunity set”. It

describes society’s options for choice, which are independent of what society considers

desirable. That is, the production side and the value side are independent of each other.

Scientific analysis and political implementation have shown that, in general, three

relationships may hold on the production side between intra- and intergenerational jus-

16 LeGrand 1990: 555.

17 Barry 1965: Sec. 1.

18 E.g. Dobson 1998: 3 et seqq., Ott / Döring: 2008, Visser´t Hooft 2007: 56, WCED 1987: 43.
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tice:19

• (1) Independency: The objectives of intra- and intergenerational justice can be

achieved independently, that is, attaining one objective to a higher degree does

not necessitate any change in the degree to which one attains the other one.20

• (2) Facilitation: Achieving one objective supports achieving the other one, that is,

attaining one objective to a higher degree induces a higher degree of attainment

of the other one.21,22

• (3) Rivalry: A fundamental rivalry (or “trade-off”) exists between the objectives

of intra- and intergenerational justice, that is, attaining one objective to a higher

degree necessarily reduces the degree to which one attains the other one.23

For illustration, we give examples from different contexts. Independency is an as-

sumption frequently made in ecological, environmental and resource economics.24 For

example, cap-and-trade systems for greenhouse gas emissions imply that the overall

intergenerational impact on global climate can be governed independently of the ini-

tial intragenerational distribution of emission certificates.25 Facilitation is prominently

stated with regard to the provision of public goods. For instance, public investment

in education or the improvement of public transportation systems may simultaneously

19 Here, we extend the argument from Glotzbach and Baumgärtner (in press, Sec. 3) which originally

refers to justice with regard to the use and conservation of ecosystems.

20 Independency does not need to be symmetric: achieving one objective may be independent of

achieving the other one, but not vice versa.

21 This relationship is similar to the concept of “joint production” in economics, which means that

the production of a wanted good necessarily gives rise to additional outputs (cf. Baumgärtner et al.

2006).

22 This facilitation may be one-way, or the other way, or a mutual facilitation between the achievement

of the two objectives.

23 Like independency and facilitation, rivalry does not need to be symmetric.

24 E.g. Dasgupta and Heal: 1979.

25 E.g. Perman et al: 2003: 219 et seqq.

70



benefit today’s poor and future persons. Rivalry is often assumed when the possibility

of intragenerational redistribution of access rights to rival resources is heavily limited.

In such cases, meeting the legitimate claims of the poor to the resource possibly reduces

the total resource stock passed on to future generations and, thereby, may be at the ex-

pense of intergenerational justice. For example, if the government spends a higher share

of tax revenue to increase social support of the poor without being able to enforce higher

taxes on the rich, the government has less revenue to invest in public infrastructure and

education.

A host of specific determinants - natural, technological and institutional factors -

impact on the production relationship between intra- and intergenerational justice, for

example because they influence the availability and effectiveness of the instruments of

justice. Thereby, they affect which relationship holds. Two examples for such deter-

minants are population development and political restrictions. In many countries of

the global North, a population development characterised by higher life expectancy and

lower birth rates challenges the existing social security systems. A potential trade-off

among the goal to reduce old-age poverty (intragenerational justice), and the goal to

avoid an unacceptable high financial burden on the young generation (intergenerational

justice) may occur. Political restrictions limit the political scope for redistribution of re-

sources within a society. If, for instance, the political scope for redistribution of wealth

within a society is tight due to resistance against introduction of an inheritance tax,

the situation of the poor can only be improved by increasing public expenditures and,

thereby, possibly adding to public debt in the long-term - therefore causing a trade-off

between inter- and intragenerational justice.

Regarding the production relationship between intra- and intergenerational justice

in the use and conservation of ecosystem services, Glotzbach and Baumgärtner (in press:

Sec. 4) found that the determinants impacting on this relationship are the quantity and

quality of ecosystem services, population development, the substitutability of ecosystem

services by human-made goods and services, technological progress, and institutions

and political restrictions. The determinant substitutability of ecosystem services, for

instance, influences the character of the relationship between the justices as follows: if
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an ecosystem service is substitutable by human made goods and services, an overex-

ploitation of the ecosystem service by members of the present generation to increase

intragenerational justice can be compensated by sufficient investment in other forms of

physical, social and human capital to secure intergenerational justice - the relationship

between the justices is one of independency or facilitation. If an ecosystem service is non-

substitutable, an overexploitation of the ecosystem service by members of the present

generation to increase intragenerational justice cannot be compensated and, hence, re-

duces the degree of intergenerational justice - the relationship between the justices is

one of rivalry.

In sum, the opportunity set, which embodies information on the production relation-

ships between the two justices in all feasible outcomes, crucially depends on a number

of fundamental context-specific determinants.

2.4 Scarcity, economic efficiency, and opportunity

costs

Irrespective of which production relationship holds between inter- and intragenerational

justice, society has to make a decision on how to use some instruments of justice in

the attainment of these objectives. Very often, the use of instruments of justice means

employing scarce resources that may be used in alternative ways.26 This is where the

key contribution of economics to the study of societal problems comes in: How to use

scarce resources efficiently in the attainment of some objectives? According to a classical

definition, economics

studies human behaviour as a relationship between [given] ends and scarce

means which have alternative uses.27

26 Scarcity is generally considered as central to many important problems of justice (Dobson 1998:

12).

27 Robbins 1932: 15.
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With this definition, economists generally understand efficiency as non-wastefulness

in the use of “scarce means” to attain some “ends” that humans pursue in their actions.

In this understanding, ends are open-ended: they are not determined by economics as

a method. In principle, it could be any ends that humans pursue. Here, we focus on

intra- and intergenerational justice as two primary normative objectives that humans

pursue.28 Then, drawing on the common definition of efficiency by Pareto (1906),29 one

can define efficiency as follows:

An allocation of resources is efficient if it is impossible to move toward the

attainment of one social objective without moving away from the attainment

of another objective.30

The minimal assumption needed to define efficiency in this way is that, for each

justice, the metric of justice allows a distinction to be made between a higher and a

lower degree of attainment of the respective justice. In particular, it is neither necessary

to assume cardinality of each metric nor commensurability of the two justices.31 Thus,

this notion of efficiency and the subsequent analysis are very general.

If efficiency is related in this manner to some primary normative objectives, it ac-

quires the status of a secondary normative objective.32,33 This means, it is good to

28This goes beyond what economists usually consider as ends (cf. Baumgärtner 2011). Traditionally,

economics has been concerned with the end of an ever better satisfaction of human needs and wants.

This end can be further specified and operationalised as individual utilities (microeconomics), or as

policy goals such as low inflation and low unemployment (macroeconomics).

29According to the original criterion of Pareto (1906), which assesses allocations based on the well-

being of individual persons, an allocation of resources is efficient if no one can be made better off (in

terms of this person’s individual utility) without making anyone else worse off (in terms of the other

person’s individual utility).

30 LeGrand 1990: 559.

31 A cardinal metric is one that preserves orderings uniquely up to linear transformations; commen-

surability of justices means that the metric of both justices is in the same units.

32 LeGrand 1990: 560.

33 Here, we study the relationship, including a potential trade-off, between two primary normative

objectives. There is also a discussion on the so-called “equity-efficiency trade-off” (surveyed by e.g.
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Figure 2.5: Rivalry and independency
Figure 2.6: Rivalry, facilitation, and in-

dependency

use resources efficiently; it is wrong to use them inefficiently. In this perspective, the

contribution of economics to the study of societal problems lies in characterising the

(in)efficient use of scarce means in the attainment of multiple primary normative objec-

tives. For this purpose, economics provides a broad set of methods to analyse, display

and empirically verify the relationships between these objectives.

Figures 2.5 and 2.6 illustrate the opportunity set and efficiency in attaining the

two normative objectives of intra- and intergenerational justice. The axes indicate the

degree of attainment of inter- and intragenerational justice, respectively, based on the

respective metrics of justice. Thus, each point in the diagram represents an outcome of

the use of the instruments of justice. In Figure 2.5, the shaded area depicts all feasible

outcomes in the given context, that is, for given resource endowment, technology, insti-

tutions, and the like (“opportunity set”). The curve JPF (“justice possibility frontier”)

denotes its frontier. Outcomes to the northeast of this curve are not feasible in the given

Putterman et al. 1998), where equity and efficiency are treated as normative objectives of equal rank.

But efficiency - in contrast to equity - cannot serve as a primary normative objective, so that this

trade-off is irrelevant (LeGrand 1990: 566).
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context. Point A represents an outcome where the instruments of justice are used in an

inefficient manner as more intergenerational justice could be achieved without sacrificing

intragenerational justice. In contrast, the use of the instruments of justice in point B is

efficient as no higher degree of attainment of one justice is feasible without reducing the

other one. Generally, all outcomes below the JPF-curve correspond to inefficient uses

of the instruments of justice, whereas all outcomes on the curve correspond to efficient

uses of these instruments.

Obviously, in point B there is rivalry between intragenerational and intergenerational

justice: attaining one to a higher degree necessarily reduces the degree to which one

attains the other one. This loss can be measured by the concept of “opportunity cost”.

The opportunity cost of increasing, say, intragenerational justice is the corresponding

minimal loss of intergenerational justice. In contrast, in point A there is independency

between intragenerational and intergenerational justice: attaining one to a higher degree

does not necessitate any change in the degree to which one attains the other one. Hence,

there are no opportunity costs of increasing one or the other justice. Generally, in all

efficient outcomes, i.e. on the JPF-curve, there is rivalry between the two justices and,

thus, positive opportunity costs. In all inefficient outcomes, i.e. under the JPF-curve,

there is independency between the two justices and, thus, zero opportunity costs.

For example, the opportunity set of Figure 2.5 may refer to the use of a non-renewable

natural resource such as oil or gas: the resource may be exploited today for social

welfare policy (intragenerational justice); alternatively, it may be conserved for future

generations (intergenerational justice).

In a different context, the opportunity set may look as in Figure 2.6. The shaded

area again depicts all outcomes that are feasible in this context (“opportunity set”),

with the JPF-curve as its frontier. As in Figure 2.5, outcomes A’ and B’ correspond to

an inefficient and an efficient use, respectively, of the instruments of justice. Obviously,

all points on the JPF-curve between C and D represent outcomes of efficient uses of the

instrument of justice, because no higher degree of attainment of one justice is feasible

without reducing the other one. These outcomes are characterised by rivalry between

the two justices and positive opportunity costs of either justice.
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Outcome E is inefficient, but as it lies on the JPF, attaining intergenerational justice

to a higher degree starting from this point necessarily also leads to a higher degree of

intragenerational justice. That is, in outcome E there is facilitation between the two

justices. But facilitation is not symmetric: attaining a higher degree of intragenerational

justice, starting again from point E, does not necessarily induce a higher degree of

intergenerational justice. Hence, the opportunity cost of increasing intergenerational

justice is negative: increasing intergenerational justice does not incur a loss, but a gain,

of intragenerational justice, and the opportunity cost of increasing intragenerational

justice is zero. In outcome F, the situation is reversed: attaining intragenerational

justice to a higher degree facilitates attaining intergenerational justice to a higher degree,

but not vice versa; hence, the opportunity cost of increasing intragenerational justice

is negative, while the opportunity cost of increasing intergenerational justice is zero.

Generally, all (inefficient) uses of instruments of justice along increasing parts of the

JPF correspond to outcomes where attaining one justice to a higher degree facilitates

attaining the other one, but not vice versa, so that the former has negative opportunity

cost, while the latter has zero opportunity cost.

For example, the opportunity set of Figure 2.6 may refer to government spending

on education, where a broader educational base decreases income inequality within

a generation (intragenerational justice), and at the same time increases prospects for

economic growth over time (intergenerational justice).

As the figures and examples illustrate, the shape of the opportunity set may differ

from context to context, and with it the relationships between the two justices.34 As the

opportunity set is fundamentally determined by natural resource endowment, technol-

34 In addition to the two fundamental shapes of the opportunity set discussed here, other shapes are

imaginable. For example, the justice possibility frontier may be linearly downward sloping, implying

constant opportunity costs in all efficient outcomes. It may also be convex (resulting e.g. from increasing

returns to scale in the use of instruments of justice), and the frontier may not even intersect but

asymptotically approach the axes. This would imply that the opportunity costs of one justice may

rise to infinity. Yet, all insights into the relationships between the two justices and efficiency that are

essential for our main line of argument can already be obtained from the two shapes of the opportunity

set presented here. We therefore refrain from discussing additional shapes in detail.
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ogy, institutions, etc. (cf. Section 3), a change in these fundamental determinants may

change the opportunity set and the relationships between the two justices. For exam-

ple, with given endowment of a non-renewable resource, technical progress in resource

extraction would shift the JPF-curve in Figure 2.5 outwards.

2.5 Conclusion

Robbins’ (1932) definition of economics delimits the contribution of economics to the

study of normative questions. It does not lie in determining what ends to pursue or in

developing the means to achieve a normative objective. Rather, the focus of economic

analysis is on efficiency, i.e. non-wastefulness in the use of scarce resources that have

alternative uses as means to attain given normative objectives. Thus, in contexts where

there is no scarcity or no alternatives exist, economics does not lend itself to the dis-

cussion of normative questions. Yet, many questions of justice arise under conditions of

scarcity and involve the freedom to make choices. Such questions can be discussed in

economic terms.

Economic analysis of inter- and intragenerational justice builds on three fundamental,

and rather weak, assumptions:

(1) On the “value” side, the two justices are considered by society to be of equal rank.

(2) For each justice, one can measure the degree to which one attains this justice.

This measurement does not need to be cardinal but may be ordinal, and the two

justices do not need to be commensurable but the two metrics may be in different

units.

(3) For a given context - specified by natural, technological, institutional factors, etc.

- one can describe the outcome of using scarce resources (as instruments of justice)

in terms of these measures of the two justices.

With these assumptions, the genuine and original contribution of an economic analysis

of justice is threefold:
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(1) Economic analysis can delineate the “opportunity set” of politics with respect to

the two normative objectives of inter- and intragenerational justice, i.e. it can

describe which outcomes are feasible in achieving the two objectives in a given

context, and which are not. The opportunity set includes information on whether

the production relationship between the two justices in some outcome is one of

rivalry (i.e. trade-off), independency, or facilitation; and it distinguishes efficient

from inefficient allocations of scarce resources.

As efficiency, when related to the primary normative objectives of intergenerational

and intragenerational justice, is a secondary normative objective, one conclusion

for policy-making is straightforward: instruments of justice should be used effi-

ciently; they should not be used inefficiently.

One important conclusion about the production relationship between intra- and

intergenerational justice follows directly from the very definition of efficiency. In

outcomes of efficient resource use there is always rivalry between the different

justices - attaining one justice to a higher degree necessarily reduces the degree

to which the other is attained. In contrast, in outcomes of inefficient resource use

there is either independency between the two justices - the level of attainment of

one justice can be improved without doing worse on the other one, or even both

can be improved - or facilitation - improving the level of attainment of one justice

necessarily also improves the other one.35

(2) Based on the opportunity set, economic analysis can identify the “opportunity

cost” of attaining one justice to a higher degree, in terms of less achievement of

the other. Positive opportunity costs of achieving one justice exist if there is rivalry

between the two normative objectives of intergenerational and intragenerational

justice; negative opportunity costs of achieving one justice exist if there is facilita-

tion between the two justices; opportunity costs are zero if there is independency

between the two justices. Generally, negative and zero opportunity costs indicate

35 In the (inefficient) interior of the opportunity set there is always independency; and facilitation

can only occur on the inefficient part of the justice possibility frontier.
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inefficiency in the allocation of resources, while positive opportunity costs indicate

an efficient resource allocation.

(3) Economic analysis can identify how the opportunity set changes as its determinants

- natural, technological, institutional factors, etc. - change. In particular, it can

study how the occurrence and extent of rivalry, independency or facilitation in the

relationship between the two justices changes as underlying determinants change.

Hence, it may suggest how to manage these underlying determinants in order

to decrease the degree of rivalry and to increase the degree of independency or

facilitation.

The economic analysis presented here cannot determine which of the efficient out-

comes on the justice possibility frontier is preferable. Moving from one efficient outcome

to another means incurring opportunity costs - i.e. furthering the degree of attainment

of one normative objective at the cost of the other one. Depending on how the relation-

ship between the two normative objectives is shaped on the “value side”, it might well

be acceptable to incur these costs - for example, burdening the presently living with a

small tax that would prevent future generations from huge damage.

So, economic analysis can give no clear guidance on how to decide among efficient

outcomes - i.e. in the case of rivalry between objectives. Its contribution lies in pointing

out clearly inefficient outcomes, and in identifying the opportunity costs of moving from

one efficient outcome to another.

These insights can help make an informed decision about how to use scarce resources

that have alternative uses to attain the two normative objectives of inter- and intragen-

erational justice in a non-wasteful manner. This seems to be a valuable contribution for

societies facing decisions about the use of scarce resources in view of different normative

objectives of equal rank. Of course, this would not make hard decisions easy, but at

least efficiently difficult.
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Perman, R / Ma, Y / McGilvray, J et al. (2003): Natural Resource and Environmental

Economics. 3rd edition. Harlow: Pearson.

Pogge, T W (2006): Justice. In: Borchert .M. (ed.): Encyclopedia of Philosophy. 2nd

edition. Detroit: Macmillan Reference USA, 862-870.

Putterman, L / Roemer, J E / Silvestre, J (1998): Does egalitarianism have a future?

In: Journal of Economic Literature. Vol. 36 (2/1998), 861-902.

Robbins, L (1932): An Essay on the Nature and Significance of Economic Science.

London: Macmillan.

Visser’t Hooft, H P (2007): Justice to Future Generations and the Environment. Berlin

and New York: Springer.

[WCED] World Commission on Environment and Development (1987): Our Common

Future. New York: Oxford University Press. Young, H P (1994): Equity in Theory and

Practice. Princeton: Princeton University Press.

81



Paper 3:

Irreversibility, ignorance, and the

intergenerational equity-efficiency

trade-off

82



Irreversibility, ignorance, and the

intergenerational equity-efficiency trade-off

Nikolai Hoberg∗ and Stefan Baumgärtner
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3.1 Introduction

Global environmental indicators highlight increasing degradation in many fields such

as biodiversity, climate change and non-renewable resource scarcity (e.g. MEA 2005,

IPCC 2007, UNEP 2012). This trend has intensified concerns about intergenerational

justice and brought the concept of sustainable development in the design of public policy

(e.g. WCED 1987). For instance, advocates of “climate justice” demand the equitable

distribution of the benefits and damages from CO2-emissions between developing and

industrialized countries as well as between historic and future emitters (Neumayer 2000).

The challenge for sustainability policy is therefore to realize an efficient and intergener-

ationally just allocation of resources.1

Achieving intergenerational justice and efficiency simultaneously may not always be

possible as redistribution might incur an equity-efficiency trade-off. Such a trade-off is

familiar from the attempt to achieve intragenerational equity in social policy: the quest

for equal utility levels (equity) incurs a (first-best) Pareto-inefficient allocation (Put-

terman et al. 1998, Le Grand 1990), because of different mechanisms such as incentive

distortions or administrative costs. Thus, the question emerges whether policies aiming

at sustainability are likewise subject to an intergenerational equity-efficiency trade-off.

Following the intuition from the second welfare theorem, Howarth and Norgaard

(1990, 1992) show that in an overlapping-generations-model both equity and efficiency

can be achieved intergenerationally, given a set of public policies such as Pigouvian taxes,

intergenerational transfer payments and the assignment of resource rights between gen-

erations. Krautkraemer and Batina (1999) find that a non-decreasing-utility constraint

in a model with a renewable resource can lead to Pareto-inefficient overaccumulation of

the resource. In that case, all generations could be made better off by allowing decreas-

ing utility over time. Gerlagh and Keyzer (2001) compare different policy instruments

for the sustainable intergenerational distribution of resources and find that a trust fund

in which all natural resources and ecosystem services are administered that can be pro-

1Sustainability policy goes beyond mere internalization of intertemporal externalities but aims at

intergenerational equity (Pezzey 2004, Baumgärtner and Quaas 2010).
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duced sustainably, leads to a Pareto improvement compared to a zero-extraction policy.

Considering uncertain future outcomes and preferences, Krysiak (2009) finds a trade-off

between protecting future individuals from potential harm (sustainability) and thereby

abstaining from actions that would have made everyone better off (efficiency).

In this paper, we investigate how an intergenerational equity-efficiency trade-off in

sustainability policy emerges from the genuine character and mechanisms of intergener-

ational policy-making. We employ a two-non-overlapping-generations model that com-

bines an intragenerational production decision on the use of circulating capital and a

non-renewable resource, with a negative intergenerational externality. Compared to

intragenerational policy-making, there are two salient characteristics of sustainability

problems and policy: (i) temporal irreversibility (Baumgärtner 2005), i.e. the inability

to revise one’s past actions; (ii) “closed ignorance” (Faber et al. 1992) or “unawareness”

(Dekel et al. 1998), i.e. future consequences of present actions may be “unforeseen con-

tingencies” (Dekel et al. 1998), also known as “unknown unknowns” (Rumsfeld 2002).

As such unawareness is a more fundamental form of uncertainty than risk or Knight-

ian uncertainty, common methods such as expected utility maximization or subjective

probability distributions cannot be employed.

An important case in point is the current discussion of “climate justice”, and here

especially equity between historic and future emitters. The first generation in the model

represents historic emitters (e.g. Europe and North America) who irreversibly used non-

renewable fossil fuels for the production of consumption goods and, in the process,

emitted greenhouse gases that lead to significant climate change. These actions were

taken under initial unawareness of the effects of greenhouse gases on climate change. The

second generation in the model represents future emitters (e.g. China and India) who

find diminished stocks of fossil fuels and also suffer the damages from climate change.

The crucial challenge now is that climate policy is being shaped and implemented af-

ter historic production and emissions have already irreversibly taken place. While the

amount of fossil fuels used for production in the past is irreversible, it is still possible

to invest part of the historic emitters’ output in capital for future emitters in order to

address the concern for distributional equity.
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We demonstrate that policy-making faces a fundamental trade-off between Pareto-

efficiency and sustainability: one can achieve either one of these two goals, but not

both, if policy-making is done initially under unawareness and can be adjusted only

after irreversible actions were made. That is, under these conditions one falls short

of capturing the maximal potential utility. For climate policy this means that any

attempt to achieve climate justice between historic and future emitters necessarily leads

to Pareto-inefficiency, and Pareto-efficient policies will not be equitable.

The paper is organized as follows. Section 3.2 introduces the model. In Section 3.3,

the normative criteria of sustainability and Pareto-efficiency are defined. Section 3.4

examines the effects of temporal irreversibility and unawareness on policy-making. Sec-

tion 3.5 discusses the generality and robustness of these results. Section 3.6 concludes

and discusses the question of what criteria could provide orientation under irreversibility

and unawareness.

3.2 Model

There are two successive, non-overlapping generations t = 1, 2. Both have identical

preferences over consumption Ct represented by a monotonic and concave utility function

Ut = U(Ct). Generation 1 is endowed with stocks of circulating capital and a non-

renewable natural resource, with both stocks normalized to 1. Both generations use

amounts Kt and Rt of capital and resource for the production of some intermediate

good, Yt = F (Kt, Rt), where F is twice continuously differentiable, concave and exhibits

positive and decreasing marginal products of both capital and resource input, FKR =

FRK > 0, and capital is essential for production, F (0, Rt) = 0. Of course, in the

absence of any regulation generation 1 will use its capital stock completely K1 = 1.

The intermediate good thus produced in t = 1 can either be directly consumed by

generation 1, or it may be transferred to generation 2 as circulating capital K2:

C1 = F (1, R1)−K2 (1)
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Generation 2 will use all it inherits from generation 1 in production, K2 and R2 = 1−R1,

and it will consume the entire amount of the intermediate good produced in t = 2.

The first generation’s use of the resource in production causes damages D(R1) to

the second generation, i.e. it diminishes the availability of their social product for con-

sumption,

C2 = (1−D(R1))F (K2, 1−R1) , (2)

with marginal damages being positive and increasing, D′(R1) > 0 and D′′(R1) ≥ 0, and

total damages in the range 0 < D(R1) < 1 for all R1 > 0 and D(0) = 0. This modeling

of damages is close to the DICE model where climate change damages are modeled as

a fraction of GDP (Nordhaus 1992). To account for uncertainty on this actual fact, let

κ ∈ {0, 1} denote the state of information on damages. Second-generation consumption,

contingent upon (un)awareness, then is:

C2 = (1− κD(R1))F (K2, 1−R1) . (3)

Initially, i.e. before actual production, generation 1 is unaware of any potential future

damages, κ = 0, and is not even aware of its ignorance, but firmly believes that its re-

source use does not entail any future damages. That is, they are in a state of “ignorance”

(sensu Faber et al. 1992). Thus, future damages are what has been called “unforeseen

contingencies” (Dekel et al. 1998) or “unknown unknowns” (Rumsfeld 2002). Only after

production by generation 1 has taken place, this unawareness is resolved and the full

extent of damages becomes apparent, κ = 1.

A social planner aims at (1) Pareto-efficiency across generations and (2) sustainabil-

ity, i.e. non-decreasing utility over time. She acts during the first generation’s lifetime

and shares the same information as the first generation. In order to achieve her two

goals, the social planner has two policy instruments at hand: (1) she can restrict re-

source use of generation 1, R1, by an upper limit r; (2) she can oblige generation 1 to

transfer at least k out of its intermediate product, Y1, to generation 2 as capital, K2.

The exact time structure is as follows. There are three time stages: t = 1a, t = 1b

and t = 2. Generation 1 lives in the first two of these, generation 2 lives in the last

one. In the first stage t = 1a, generation 1 chooses its capital input K1, resource
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input R1, and capital transfer K2 so as to maximize its own consumption C1 subject

to restrictions imposed by technology and policy. At this stage, the social planner may

restrict resource use by r and make generation 1 plan with a minimal capital transfer

of k. Production takes place in this stage, so that the inputs are irreversibly sunk, but

as production takes time, the output is not turned out before the next stage. In the

second stage t = 1b, output Y1 of the intermediate good becomes available for use. At

the same time, uncertainty is resolved and the future damages D(R1) from using the

resource in production become fully apparent. In reaction to this information, the social

planner can adjust her policy at this stage. As production by generation 1 has already

taken place and resources R1 are irreversibly sunk, she cannot revise the restriction on

resource use any more. However, she can still adjust her second policy instrument and

force generation 1 to transfer a higher amount k out of its intermediate good, thereby

reducing generation 1’s consumption C1 and increasing generation 2’s consumption C2.

Generation 1 cannot revise its production decision anymore at this stage, as the inputs

are irreversibly sunk. In the third stage t = 2, generation 2 derives utility from its

production of the intermediate good Y2, which is entirely consumed in this same stage,

with a reduction due to the damages caused by generation 1’s resource use.

Our model is simple, yet captures the key characteristics required to discuss un-

awareness and irreversibility. In Section 3.5 below, we discuss a number of variations

and extensions of this model, to demonstrate generality and robustness of our results.

3.3 Definitions

First, we need to distinguish three definitions of feasibility as there are irreversibility,

unawareness, and at a later stage awareness about future damages in the model. Ex-ante

(ex-post) feasibility refers to those allocations that are deemed feasible at t = 1a under

unawareness (awareness) of future damages. Reduced feasibility refers to those alloca-

tions that are feasible at t = 1b, i.e. under awareness, after one has acted irreversibly at

t = 1a. In the following we denote an allocation by X = (K1, R1, Y1, C1, K2, R2, Y2, C2).

Definition 1 (Feasibility)
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An allocation X is called ex-ante (ex-post) feasible if

0 ≤ K1 ≤ 1, 0 ≤ K2 ≤ F (K1, R1), R1 + R2 ≤ 1, R1, R2 ≥ 0,

C1 = Y1 −K2, Y1 = F (K1, R1),

C2 = Y2 = (1− κD(R1))F (K2, 1−R1) with κ = 0 (κ = 1). (4)

For any 0 ≤ K1 ≤ 1, 0 ≤ R1 ≤ 1, and thus Y1 = F (K1, R1), realized at t = 1a, an

allocation is called reduced feasible if

0 ≤ K2 ≤ F (K1, R1) , R2 ≤ 1−R1 , R2 ≥ 0 ,

C1 = Y1 −K2,

C2 = Y2 = (1−D(R1))F (K2, 1−R1). (5)

We understand the terms “sustainability” and “efficiency” as follows. Sustainability

is defined as equal utility over time – the minimum requirement for the usual notion

of sustainability as non-decreasing utility over time (Howarth 1995). With appropriate

specification of the state of information, the criterion is as follows.

Definition 2 (Sustainability)

An ex-ante (ex-post) feasible allocation X is called ex-ante (ex-post) sustainable if and

only if it is yields

U2 = U1 (6)

where U1 = U(F (K1, R1)−K2) (7)

and U2 = U((1− κD(R1))F (K2, R2)) with κ = 0 (κ = 1) . (8)

Similarly, efficiency is defined in an information-and-irreversibility-differentiated man-

ner in the sense of Pareto-efficiency. Ex-ante efficiency means that one cannot make a

generation better off without making the other worse-off under unawareness of the dam-

ages from resource use before any irreversibility in resource use has taken effect. This

is the relevant efficiency criterion to guide policy-making in t = 1a. Ex-post efficiency

refers to the hypothetical case where there is awareness of the damages initially, i.e.

before any irreversibility has taken effect, so that policy can be fully adjusted to future
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damages. Thus, it indicates the maximal potential utility in the system that is obtain-

able under awareness of the inevitable damages of resource use. While initial awareness

of damages is hypothetical, it is nevertheless feasible to actually attain ex-post efficient

allocations even under initial unawareness - which we will show below.

As a consequence of irreversible resource use in t = 1a, there is a reduced set of

feasible actions in t = 1b. This irreversibility has to be taken into account by the

policy-relevant efficiency criterion at this stage: reduced-feasibility efficiency encom-

passes irreversibility and awareness of damages.

Definition 3 (Efficiency)

a) An ex-ante (ex-post) feasible allocation X is called ex-ante (ex-post) efficient if and

only if there exists no other ex-ante (ex-post) feasible allocation X ′ for which U ′
t ≥ Ut

for t = 1, 2 and U ′
t > Ut for at least one t.

b) Contingent on K1 = K1, R1 = R1, Y1 = Y1, a reduced feasible allocation X is called

reduced-feasibility efficient (for short: RF-efficient) if and only if there exists no other

reduced-feasible allocation X ′ with K ′
1 = K1, R

′
1 = R1, Y

′
1 = Y1 for which U ′

t ≥ Ut for

t = 1, 2 and U ′
t > Ut for at least one t.

With this definition, efficient allocations are characterized as follows.

Lemma 1

An ex-ante (ex-post, reduced) feasible allocation X is ex-ante (ex-post, reduced) efficient

if and only if it meets the following conditions:

(i) Ex-ante efficiency:

FR(1, R1)FK(K2, 1−R1) = FR(K2, 1−R1), (9)

F (K2, 1−R1) = C with C ∈ [0, C
EA,max

], (10)
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(ii) Ex-post efficiency:

FR(1, R1)FK(K2, 1−R1)−D′(R1)F (K2, 1−R1)/(1−D(R1)) = FR(K2, 1−R1),

(11)

(1−D(R1))F (K2, 1−R1) = C with C ∈ [0, C
EP,max

],

(12)

(iii) Reduced-feasibility efficiency:

(1−D(R1))F (K2, 1−R1) = C with C ∈ [0, C
RF,max

], (13)

where C is an intergenerational distribution parameter with C ∈ [0, C
i,max

], i ∈ {EA, EP, RF}.

Proof. See Appendix A.1.

As consumption is the only good in the model, the intergenerational distribution

parameter C determines not only consumption, but also utility levels. It can attain

any value between 0 (all potential utility in this system is with generation 1, none with

generation 2) and some C
i,max

(all potential utility is with generation 2, none with

generation 1), so that there exist infinitely many efficient allocations satisfying these

characterizations. Conditions (9), and (11) state that the marginal gain in consumption

for generation 2 from either of the following two alternative uses of the resource should be

equal: (LHS) giving the additional resource to generation 1 as input into production, and

then transferring the entire additional amount of the intermediate good thus produced

as capital into generation 2’s production; (RHS) giving the additional resource directly

to generation 2 as input into their production. While Condition (9) expresses this

without taking damages into account (κ = 0), Condition (11) states the same for the

case where the damages are known (κ = 1) and taken into account from the beginning.2

Condition (13) states that varying C determines the RF-efficient capital transfer K2

which generates the set of RF-efficient allocations.

One can illustrate the efficient allocations through continuous and monotonically

decreasing utility frontiers U2(U1) in utility space (Figure 3.7). Unawareness (awareness)

2As (11) differs from (9), ex-ante efficient allocations are, in general, ex-post inefficient.
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at t = 1a about the damages yields the ex-ante (ex-post) utility frontier which runs from

UEA,max
2 (UEP,max

2 ) to Umax
1 .

Lemma 2

The ex-post utility frontier is the envelope of the reduced-feasibility utility frontiers that

result for all R1 ∈ [0, 1].

Proof. See Appendix A.2.

The ex-post utility frontier forms the envelope of all RF-utility frontiers. The RF-

utility frontier depends on the actual realization of R1 = R1 at t = 1a and runs from

URF,max
2 to URF,max

1 . Due to the envelope property of the ex-post frontier and unaware-

ness about factual damages, the ex-ante and ex-post frontiers both Pareto-dominate

the RF-utility frontier. In the same figure, sustainable allocations are represented as a

45◦-line from the axes.

3.4 Results

Under a laissez-faire policy the first generation will use up its entire circulating capital

K0
1 = 1, exploit the total amount of the resource R0

1 = 1, and will not provide a capital

transfer to the next generation, K0
2 = 0. As a consequence, the first generation is

better-off than the second one U0
1 > U0

2 , as C0
1 = F (1, 1) > 0 and C0

2 = F (0, 0) = 0

(illustrated by X0 in Figure 3.7). While this laissez-faire allocation is efficient by any

notion of efficiency, it is not sustainable. This motivates sustainability policy by the

social planner.

Sustainability policy has to follow the time structure laid out in Section 3.2. At

t = 1a, the social planner devises a policy mix of restrictions on resource use and

a capital transfer which should lead to an ex-ante efficient and ex-ante sustainable

allocation.

Proposition 1 (Ex-ante sustainable and ex-ante efficient policy)

At time t = 1a, there exists a unique policy mix (r̃, k̃) that leads to an allocation
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X̃ which is both ex-ante sustainable and ex-ante efficient. It is characterized by the

following necessary and sufficient conditions:

FR(1, r̃)FK(k̃, 1− r̃) = FR(k̃, 1− r̃) , (14)

F (1, r̃)− k̃ = F
(
k̃, 1− r̃

)
. (15)

Proof. See Appendix A.3.

In climate policy, the policy mix (r̃, k̃) refers to the situation under which production

and consumption of the historic emitters took place. The use of fossil fuels was thought

to be harmless as the effects of greenhouse gases on the atmosphere were unknown

unknowns. Future emitters were thought to be at least equally well-off due to capital

transfers and the ability to use the remaining fossil fuels. Yet, with the first report of

the IPCC (1990) there was strong evidence that anthropogenic climate change was real

and of relevant magnitude, and estimates of the damages due to historic greenhouse-gas

emissions became available.

Thus, in the second stage t = 1b the damages from resource use D(R1) are known,

κ = 1. Obviously, not adapting the policy mix (r̃, k̃) to the new findings would result

in an ex-post unsustainable allocation, with generation 2 worse-off than generation 1,

as U(F (1, r̃) − k̃) > U((1 − D(r̃))F (k̃, 1 − r̃)). Therefore, the social planner must

adapt her policy mix to ensure ex-post sustainability. However, production of the first

generation of Ỹ1 = F (K̃1, R̃1) has already taken place and inputs are irreversibly sunk.

The only viable instrument is, therefore, to increase the minimum transfer of capital

from generation 1 to generation 2, k > k̃. As this does not allow the achievement of ex-

post efficiency, the policy maker faces the following fundamental sustainability-efficiency

trade-off.

Proposition 2 (Sustainability-efficiency trade-off)

In general, and in particular for the ex-ante efficient and ex-ante sustainable policy (r̃, k̃),

policy-making at time t = 1b faces the following trade-off between ex-post efficiency and

ex-post sustainability:
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(i) there exists no policy mix (r = r̃, k) that yields an allocation that is both ex-post

efficient and ex-post sustainable, but

(ii) there exists a unique policy mix (r̂ = r̃, k̂) with k̂ > k̃ that yields an allocation X̂

that is ex-post sustainable but not ex-post efficient, and

(iii) there exists another unique policy mix (r∗ = r̃, k∗) with k∗ < k̃ that yields an

allocation X∗ that is ex-post efficient but not ex-post sustainable.

Proof. See Appendix A.4.

The intuition behind this result is as follows. Despite the damages the social planner

can still achieve an ex-post sustainable allocation at time t = 1b by adjusting her policy

mix (Proposition 2 ii). This requires generation 1 to transfer more of its intermediate

product as circulating capital to the second generation than originally planned, k̂ > k̃.

As this transfer would exceed the one originally deemed necessary for sustainability and

generation 1’s production is irreversible, Condition (11) for ex-post efficiency is violated.

Still, sustainability is achieved in spite of the damages and the irreversibility of resource

use, as U(Ĉ1) = U(F (1, r̃) − k̂) = U((1 − D(r̃))F (k̂, 1 − r̃)) = U(Ĉ2). In climate

policy this corresponds to a higher transfer of capital from historic to future emitters to

compensate them for (previously unknown) damages from climate change.

Alternatively, an ex-post efficient allocation X∗ can be achieved, by decreasing the

capital transfer in t = 1b, i.e. k∗ < k̃ and r∗ = r̃ (Proposition 2 iii). It is, however, not ex-

post sustainable as U(C∗
1) = U(F (1, r∗)−k∗) > U((1−D(r∗))F (k∗, 1−r∗)) = U(C∗

2). For

climate policy this would mean a lower capital transfer and therefore no compensation

to future emitters for damages from climate change. As the minimum capital transfer

k is the only remaining policy variable at time t = 1b, and k = k̂ would ensure ex-

post sustainability while any k 6= k̃ leads to ex-post inefficiency, there exists no k that

achieves both ex-post sustainability and ex-post efficiency (Proposition 2 i).

Despite this fundamental trade-off in policy-making with the two policy instruments

studied here – a limit r on resource use by generation 1 and a minimum capital transfer k

from generation 1 to generation 2 – there exists, in principle, a reduced feasible allocation

that is both ex-post efficient and ex-post sustainable.
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Proposition 3 (Bliss)

There exists a unique policy mix (rBliss, kBliss) that yields an ex-post efficient and ex-post

sustainable allocation XBliss which is reduced feasible, that is, feasible under unaware-

ness and irreversibility.

Proof. See Appendix A.5.

This result mirrors the one from the intragenerational equity-efficiency trade-off

where a first-best efficient and equitable allocation is feasible under all physical con-

straints, but not achievable with given instruments of social policy.

The various policies are illustrated with regard to sustainability and efficiency in

Figure 3.7. The laissez-faire allocation X0 without policy interference is unsustainable,

but ex-ante and ex-post efficient. The ex-ante efficient and ex-ante sustainable alloca-

tion X̃ that results from policy (r̃, k̃) in t = 1a lies at the intersection of the ex-ante

utility frontier (dashed curve) with the sustainability line (45◦-line). When damages to

generation 2 become apparent in t = 1b and the capital transfer is reduced to k∗, this

allocation becomes the ex-post efficient, yet ex-post unsustainable allocation X∗.

All possible redistributions through a capital transfer k from generation 1 to gen-

eration 2 at t = 1b after irreversibility in resource use r̃ has taken effect, generate the

RF-utility frontier (solid curve). Depending on whether the transfer is increased k > k̃

or decreased k < k̃ one moves along the RF-utility frontier closer or further away from

the sustainability line. The RF-utility frontier lies strictly below the ex-post utility

frontier (dotted curve) except at X∗ where both coincide (for k = k∗). This RF-utility

frontier allows attaining the ex-post sustainable, yet ex-post inefficient allocation X̂.

Beyond the RF-utility frontier, there exists the ex-post sustainable and ex-post efficient

allocation XBliss at the intersection of the ex-post utility frontier and the sustainability

line.

The trade-off between ex-post sustainability and ex-post efficiency at stage t = 1b

consists in the impossibility to reach both goals at once, i.e. the social planner must

choose between the ex-post efficient allocation X∗ and the ex-post sustainable alloca-

tion X̂. She can also choose any combination of the two on the RF-utility frontier.
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Figure 3.7: Illustration in the space of future utility U2 and present utility U1 of sustain-

able allocations (45◦-line); ex-ante efficient allocations (EA, dashed); ex-post efficient

allocations (EP, dotted), including the ex-post efficient and ex-post sustainable allo-

cation XBliss; and reduced-feasibility efficient allocations (RF, solid), highlighting the

trade-off between an ex-post sustainable allocation X̂ and an ex-post efficient allocation

X∗.

Without irreversibility or unawareness there would be no such trade-off: if there were

no irreversibility the ex-post utility frontier would be attainable in t = 1b as the pol-

icy mix could easily be adjusted to the previously unknown damages. If there was no

unawareness of future damages the social planner would simply choose a sustainable

allocation on the ex-post utility frontier in t = 1a. Here, irreversibility would not be an

issue as sustainability problems would be apparent from the very beginning.

On a more general note, Figure 3.7 illustrates the welfare loss due to the combination

of irreversibility and unawareness. This is represented as the difference between the EP-
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utility frontier that indicates the maximal potential utility and the RF-utility frontier

that indicates achievable allocations after irreversible actions were taken. It becomes

clear that every irreversible action (such as e.g. the depletion of natural resource stocks,

or the generation of persistent pollutants and wastes) implies a welfare loss if an initially

unknown negative effect becomes apparent at a later stage. This is due to the fact that

correcting an irreversible decision afterwards is done with even more limited means as

some resources have irreversibly been used.

3.5 Discussion

In this section, we discuss a number of common variations and extensions of the model

(cf. Section 3.2) to show the generality and robustness of our results.

Positive externality

In the model there is unawareness about a negative intergenerational externality that

originates from resource use. If there is unawareness about a positive externality that

benefits the second generation, e.g. climate change might be beneficial to (at least some

parts of) future generations (cf. Tol 2009), policy runs into the same trade-off: with

initial use of the resource being too low, there is still a trade-off between ex-post effi-

ciency and ex-post sustainability after irreversibility has taken effect and unawareness

is resolved. In case there are positive and negative externalities from resource use the

net of the two matters – and as long they do not cancel out the same result obtains.

Sustainability as non-decreasing utility

For reasons of uniqueness we chose a definition of sustainability as equal utility between

generations. If sustainability is defined more generally as non-decreasing utility over time

(as e.g. by Solow 1974, Hartwick 1977, Solow 1986, Howarth 1995, Arrow et al. 2004),

the equity-efficiency trade-off persists up to a boundary case. If resource use in the first

period is such that the intersection between the resulting RF-utility frontier and the EP-

utility frontier coincides with the allocation XBliss, there is no trade-off between ex-post

efficiency and ex-post sustainability. Any resource use by the first generation below this

level also leads to RF-utility frontiers which include an ex-post sustainable and ex-post
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efficient allocation. Yet, under unawareness there is no information so as to characterize

this boundary case and achieving sustainability and efficiency simultaneously would be

mere chance.

Infinite number of generations

In the model there are two successive generations, but our results hold for an infinite

number of generations (as assumed by e.g. Svenson 1980, Solow 1986, Asheim and Tun-

godden 2004) as long as at least one of them is subject to unawareness and irreversibility.

If this generation takes an irreversible decision under unawareness, policy-making – irre-

spective of the number of generations – subsequently faces the trade-off between ex-post

efficiency and ex-post sustainability.

Overlapping generations

In the model generations do not overlap. An overlapping-generations model would split

the lifetime of each generation in a young production stage and an old consumption

stage with an overlap between the two generations (e.g. Howarth and Norgaard 1992,

Burton 1993, Marini and Scaramozzino 1995, Howarth 1998). If the first generation

takes irreversible production decisions under unawareness in its young production stage,

it cannot change its past production in its consumption stage – even if it overlaps with

the successive generation. In fact this is quite close to the model where the lifetime of

generation 1 is split in two periods (1a, 1b). This means that as long as irreversibility

and unawareness persist in the production decision of the first generation, policy-making

faces an equity-efficiency trade-off with overlapping generations.

Amenity value and other services of the resource

If the first generation directly draws utility from the resource stock, e.g. due to some

amenity value (e.g. Krautkraemer 1985), it will of course reduce its resource use. Yet,

if there is unawareness about the intergenerational externality, policy cannot efficiently

adapt and overuse of the resource remains. Other services of the resource stock affect

resource use of the first generation similarly, but this cannot internalize the unknown

damages from resource use. Here, the degree of substitutability between amenity values

and consumption does not matter (as in the discussion of weak vs. strong sustainability,

e.g. Neumayer 1999) as long as the resource is used as a production input at least to
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some extent.

Non-resource-based goods

The model features one single aggregate consumption good which is produced from

the resource. In particular, there is no non-resource-based good that could serve as a

substitute for consumption, such as e.g. leisure in the leisure-consumption model (e.g.

Sandmo 1981). If a generation optimizes intragenerationally with respect to several

goods, the combination of irreversibility and unawareness in one of those goods violates

first-best efficiency (leading to an equity-efficiency trade-off) just as with resource use

in the model presented above.

Renewable resource

The model features a non-renewable resource. This makes sustainability impossible over

an infinite time-horizon. If the natural resource is renewable (e.g. Clark 2010), the social

planner incorporate this in her ex-ante efficient and ex-ante sustainable policy. If the use

or consumption of this resource is irreversible and causes an ex-ante unforeseen effect,

there exists an equity-efficiency trade-off.

Fixed capital

If capital is not used up in production process, but can be accumulated (as e.g. in the

model due to Dasgupta and Heal 1974, Solow 1974, Stiglitz 1974) unawareness still poses

a problem for efficiency. For example, an efficient consumption path with a respective

built-up in capital cannot be adjusted to an intergenerational externality without losing

efficiency if it becomes apparent after irreversibility has taken effect.

Technical progress

An important factor in intertemporal problems is technical progress which benefits future

generations (e.g. Aghion and Howitt 1998: Ch. 5, Schou 2002, Acemoglu et al. 2012).

Technical progress, to the extent that it is known, would be included in the ex-ante

efficient and ex-ante sustainable policy by the social planner. With exogenous technical

progress this policy redistributes less resource and capital to the second generation ex

ante. With endogenous technical progress this policy requires the first generation to

invest ex ante in technical progress. But both variants of technical progress do not

compensate the future generation for an unknown externality. If there is unawareness
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of technical progress this leads to the discussion of a positive externality from above.

Source of irreversibility

In the model, the use of the natural resource in production is irreversible. Other sources

of irreversibility are imaginable. For instance, in a leisure-consumption model where

individuals produce consumption from labor as the sole production factor (e.g. Sandmo

1981), time is irreversible. Thus, leisure cannot be transferred over time but is irre-

versibly used by each generation. In this model, if the social planner surprises generation

by announcing an unforeseen tax or transfer (e.g. Atkinson and Stiglitz 1980: 68) after

leisure has irreversibly been enjoyed, there exists an intergenerational equity-efficiency

trade-off.

Object of unawareness

In the model there is unawareness of future damages and, thus, of production pos-

sibilities. Other objects of potential unawareness include future preferences, resource

extraction costs or resource stock size. Obviously, if unawareness of either of these

objects is resolved after irreversible production has taken place, the trade-off between

ex-post sustainability and ex-post efficiency remains.

Altruism

The role of altruism for long-run sustainability is often discussed (e.g. Jouvet et al.

2000, Bréchet and Lambrecht 2009). In our model the social planner, rather than the

generations, pursues the normative criteria of efficiency and sustainability. If the first

generation is altruistic towards the second generation, it would by itself provide a transfer

to the future. Yet, due to unawareness, this voluntary transfer does not account for the

negative externality from resource use. Subsequently, irreversibility in production does

not allow the altruistic first generation to readjust which leads to the equity-efficiency

trade-off as before.

Kind of transfer

In distributional problems the kind of transfer matters, i.e. whether income, consump-

tion, or capital is redistributed. Our model uses a transfer of capital which is a durable

good that can be redistributed across generations. Other kinds of transfers such as

income or consumption would lead to the same result: if there is irreversibility in pro-
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duction and unawareness about future damages, none of these transfers can ensure

equity and efficiency simultaneously.

This discussion highlights the importance of the combination of unawareness and

irreversibility as the key characteristics driving the results. As for all other assumptions

of the model, the results are robust to a large number of variations and extensions.

3.6 Conclusion

We have studied the question of whether there exists a mechanism genuine to intergen-

erational policy-making that causes an intergenerational equity-efficiency trade-off. We

found that sustainability policy that acts under a combination of temporal irreversibility

and unawareness faces such a trade-off between efficiency across generations and inter-

generational equity. Hence, in general it falls short of capturing the maximal potential

utility from the system.

This result is relevant for current climate policy. Policies that want to achieve sus-

tainability after damages were initially unknown (unawareness) must respect that past

actions cannot be undone (temporal irreversibility), and that redistribution therefore

faces a trade-off between efficiency and sustainability. For the case of climate justice –

where climate policy is enacted after production and emissions have already irreversibly

taken place – this means that there is a trade-off between equity and efficiency among

historic and future emitters. Policymakers therefore need to be aware of the fact that

pursuing sustainability as the overriding priority sacrifices efficiency, and that prudent

policy-making requires a prior debate on how to balance these two conflicting goals.

Our result is very general and holds way beyond the model studied here and beyond

the case of climate policy. For, one simply cannot think of intergenerational policy-

making that is not subject to irreversibility and unawareness. Hence, any intergen-

erational policy-making is, in general, subject to an intergenerational equity-efficiency

trade-off. For instance, this holds also for industrial and technology policy, or the design

of pension systems.
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This raises the question of how one should act in the face of irreversibility and

unawareness. Policy that explicitly aims at the two normative objectives of equity

and efficiency at all stages of history cannot attain both of them. Yet, as a “bliss”

allocation is actually feasible, even under irreversibility and unawareness, one would

expect relevant normative criteria to guide us there. But in the second-best world in

which one necessarily acts, one is without orientation with respect to the two normative

objectives of equity and efficiency.

Against this background, several conclusions emerge: First, beware of irreversibil-

ity. As irreversibility reduces the possibilities of reacting to unforeseen developments

– both negative and positive – one would be better off with less irreversibility. And

irreversibility may indeed be evident ex-ante and a matter of choice. For example, tech-

nologies of electricity production, e.g. from wind or nuclear fuels, clearly differ in terms

of irreversibility.

Second, beware of unawareness. As with irreversibility, unawareness may be evi-

dent ex-ante and a matter of choice. For instance, unawareness may be reducible or

not (Faber et al. 1992). In the latter case, there is nothing one can do to reduce un-

awareness. In the former case, research may allow the reduction of unawareness – to

narrow the gap between ex-post and ex-ante frontiers. As an example, in the begin-

ning of the industrialization, people were unaware about the potential consequences of

releasing carbon emissions into the atmosphere, and they were not even aware of their

unawareness. Later, in the 1950s, it became evident to some that there was unawareness

about the potential consequences of releasing carbon emissions into the atmosphere. Cli-

mate research since then has outlined these potential states of the world, thus reducing

unawareness.

Third, in instances of unawareness orientation can come from weaker normative ob-

jectives. They should build on conceptions and variables of which one is not fundamen-

tally unaware, but of which one can – with good epistemological reasons – believe to have

more knowledge. For example, sustainability as considered here – non-declining utility

over time – is a very knowledge-demanding criterion, because it requires full knowledge

of future preferences, production technology, system dynamics, etc. A weaker criterion
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of sustainability could be that of equal satisfaction of basic needs (sensu WCED 1987).

Knowledge demand for assessing this criterion is considerably lower, and less prone to

fundamental unawareness, as one does not need to know individual preferences. Like-

wise, one could consider weaker and less knowledge-demanding criteria of efficiency than

Pareto-efficiency, e.g. non-wastefulness in production and transfer.

Fourth, the fundamental problem that unawareness poses for the evaluation of con-

sequences of one’s action, does not exist in deontological ethics, which justifies actions

without relying on information about their consequences. Some have suggested such

deontological criteria especially with regard to sustainability (e.g. Howarth 1995).

Nevertheless, analyzing the efficiency of instruments in sustainability policy (as e.g.

in Gerlagh and Keyzer 2001) is still indispensable. Describing and quantifying the

trade-offs between sustainability and efficiency helps to outline the limits for the design

of concrete policies. After all, we do not want to pay more for sustainability than

necessary – even in the face of irreversibility and unawareness.
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Appendix

A.1 Proof of Lemma 1

As consumption is the only good in the model, Pareto-efficiency can be analyzed on

the level of consumption. Thus, the intergenerational distribution parameter C equally

determines the utility levels.
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(i) An ex-ante feasible ex-ante efficient allocation is the solution to

max
K1,R1,K2,R2

C1 s.t. C2 ≥ C, C1 = F (K1, R1)−K2, C2 = F (K2, R2), R1 + R2 = 1, K1 = 1,

(A.16)

with the Lagrangian L = F (1, R1) − K2 + λ1(F (K2, 1 − R1) − C). Obviously, in the

optimal solution the constraint C2 ≥ C must hold with equality. The necessary first

order conditions then are:

∂L

∂R1

= FR(1, R1) + λ1FR(K2, 1−R1)(−1) = 0 , (A.17)

∂L

∂K2

= (−1) + λ1FK(K2, 1−R1) = 0 , (A.18)

∂L

∂λ1

= F (K2, 1−R1)− C = 0 . (A.19)

Rearranging (A.17) and (A.18) and eliminating λ1 by dividing the two, one arrives

at (9). (A.19) yields (10). These conditions are also sufficient, as the optimization

problem (A.16) is strictly convex.

(ii) An ex-post feasible ex-post efficient allocation is the solution to

max
K1,R1,K2,R2

C1 s.t. C2 ≥ C, C1 = F (K1, R1)−K2,

C2 = (1−D(R1))F (K2, R2), R1 + R2 = 1, K1 = 1, (A.20)

with the Lagrangian L = F (1, R1)−K2 +λ2((1−D(R1))F (K2, 1−R1)−C). Obviously,

in the optimal solution the constraint C2 ≥ C must hold with equality. The necessary

first order conditions then are:

∂L

∂R1

= FR(1, R1) + λ2(−D′(R1)F (K2, 1−R1) + (1−D(R1))F (K2, 1−R1)(−1)) = 0 ,(A.21)

∂L

∂K2

= (−1) + λ2(1−D(R1))FK(K2, 1−R1) = 0 , (A.22)

∂L

∂λ1

= (1−D(R1))F (K2, 1−R1)− C = 0 . (A.23)

Rearranging (A.21) and (A.22) and eliminating λ1 by dividing the two, one arrives

at (11). (A.23) yields (12). These conditions are also sufficient, as the optimization

problem (A.20) is strictly convex.
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(iii) A reduced feasible RF-efficient allocation with given K1 = K1, R1 = R1 is the

solution to

max
K2

C1 s.t. C2 ≥ C, C1 = F (K1, R1)−K2, C2 = (1−D(R1))F (K2, R2), (A.24)

R1 + R2 = 1, K1 = 1, 0 ≤ K2 ≤ KRF,max
2 = F (K1, R1)

with the Lagrangian L = F (1, R1)−K2 +λ((1−D(R1))F (K2, 1−R1)−C). Obviously,

in the optimal solution the constraint C2 ≥ C must hold with equality. The necessary

first order conditions then are:

∂L

∂K2

= −1 + λ(1−D(R1))FK(K2, 1−R1) = 0 , (A.25)

∂L

∂λ
= (1−D(R1))F (K2, 1−R1)− C = 0 , (A.26)

Choosing C determines K2 in (A.26). K2 determines λ in (A.25). Thus, (A.26) yields

(13). Varying C between C
min

= 0 and C
RF,max

by varying K2 between 0 and Kmax
2 =

F (K1, R1) generates the set of RF-efficient allocations.

A.2 Proof of Lemma 2

Decision problem (A.20) is the envelope to decision problem (A.24). Note, that this

analysis holds equally for utility as consumption is the only good in the model. To

prove this, define the value function v(K2) as the solution to the optimization problem

(A.20):

v(K2) = F (1, R1(K2))−K2. (A.27)

The derivative of v(K2) is:

∂v(K2)

∂K2

= FR(1, R1)
∂R1

∂K2

+ (−1) (A.28)

From (A.20) define constraint function g(R1(K2), K2) = (1−D(R1(K2)))F (K2, 1−

R1(K2))− C which is 0 for all K2.

From (A.21) we know:

FR(1, R1) = λ2
∂g(R1(K2), K2)

∂R1

(A.29)
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Inserting this into (A.28) leads to

∂v(K2)

∂K2

= λ2
∂g(R1(K2), K2)

∂R1

∂R1

∂K2

+ (−1) (A.30)

As dg(R1(K2), K2)/dK2 = 0 this leads to:

∂g(R1(K2), K2)

∂R1

∂R1

∂K2

= −∂g(R1(K2), K2)

∂K2

(A.31)

Inserting this into (A.30) this leads to:

∂v(K2)

∂K2

= −1− λ2
∂g(R1(K2), K2)

∂K2

= −1− λ2((1−D(R1))FK(K2, 1−R1)) (A.32)

For Pareto-efficiency the value function must be maximized which requires ∂v(R∗
1, K2)/∂K2 =

0 and results the same condition as in (A.25). Therefore, the ex-post utility frontier

forms the envelope of the RF-utility frontier.

A.3 Proof of Proposition 1

At time t = 1a, the social planner sets (r, k), expecting – given her unawareness, κ = 0

– that both generations, when maximizing their individual consumption subject to con-

straints from technology and policy, end up in an allocation X = (K1, R1, Y1, C1, K2, R2, Y2, C2)

with

C1 = F (1, r)− k (A.33)

C2 = F (k, 1− r) . (A.34)

Note, that this analysis holds equally for utility as consumption is the only good in the

model. The social planner chooses (r, k) so that X is ex-ante efficient, i.e. it satisfies Con-

ditions (9) and (10) (Lemma 1(i)), and ex-ante sustainable, i.e. it fulfills Condition (6)

(Definition 2). With (A.33),(A.34) these conditions are

F (k, 1− r) = F (1, r)− k (A.35)

FR(1, r)FK(k, 1− r) = FR(k, 1− r), (A.36)

F (k, 1− r) = C . (A.37)

110



There exists a unique value of C ∈ [0, C
EA,max

] so that this system can be solved for

(r̃, k̃); with this value of C, (A.35)–(A.37) reduce to Conditions (14),(15) and (r̃, k̃)

is uniquely determined. To see this, note that C determines (r, k). Think of C1 as

a function of C2 (defined by A.33, A.34, A.36, A.37 through variation of C, where

C = C2 as shown in Appendix A.1(i)) and consider first the minimal and maximal

achievable consumption levels, indicated by CEA,min
t and CEA,max

t , respectively. Setting

C = 0 implies kEA,min = 0 and rEA,min = 1, which yields CEA,max
1 = F (1, 1) > 0

and CEA,min
2 = F (0, 0) = 0. Setting C = C

EA,max
implies kEA,max = F (1, rEA,max).

Inserting kEA,max into (A.36) uniquely yields rEA,max, so that CEA,min
1 = F (1, rEA,max)−

kEA,max = 0 and CEA,max
2 = F (kEA,max, 1 − rEA,max) > 0. By (A.37) we know that

dk/dC = 1/FK > 0 and dr/dC = −1/FR < 0. As F (·, ·) is concave (by assumption)

and C1 is decreased linearly by increasing k as in (1), increasing k and reducing r

by the ex-ante efficient mix (A.36) via increasing C from 0 to C
EA,max

decreases C1

monotonically from CEA,max
1 to 0. As all functions involved are continuous C1(C) is

continuous. Increasing C simultaneously increases C2 continuously and monotonically

from 0 to CEA,max
2 . Thus, by the intermediate value theorem and monotonicity, there

exists a unique value of C so that the corresponding (r̃, k̃) yields C1 = C2, i.e. it fulfills

(A.35).

A.4 Proof of Proposition 2

At time t = 1b, resource use r̃ = R̃1 is already irreversibly sunk in production and

only the transfer of capital k can be adjusted. Note, that this analysis holds equally for

utility as consumption is the only good in the model.

(i) As noted in Appendix A.3 (r̃, k̃) meets Condition (9) so FR(1, r̃)FK(k̃, 1 − r̃) =

FR(r̃, 1−r̃). Thus, (r̃, k̃) cannot meet Condition (11) for ex-post efficiency as FR(1, r̃)FK(k̃, 1−

r̃)−D′(r̃)F (k̃, 1− r̃)/(1−D(r̃)) < FR(k̃, 1− r̃). Furthermore, (r̃, k̃) does not meet Con-

dition (10) for ex-ante efficiency due to the damages D(R1). Thus, no adaptation of the

ex-ante efficient and ex-ante sustainable policy (r̃, k̃) yields an allocation that is ex-ante
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and ex-post inefficient and ex-post unsustainable as

F (1, r̃)− k̃ > (1−D(r̃))F (k̃, 1− r̃) (A.38)

Increasing k to some kb > k̃ to move towards a sustainable allocation does not

allow to meet Condition (11). This is due to positive decreasing marginal utility in

both inputs, which leads to: FR(1, r̃)FK(kb, 1 − r̃) − D′(r̃)F (kb, 1 − r̃)/(1 − D(r̃)) <

FR(1, r̃)FK(k̃, 1 − r̃) − D′(r̃)F (k̃, 1 − r̃)/(1 − D(r̃)) < FR(k̃, 1 − r̃) < FR(kb, 1 − r̃).

Therefore, there exists no policy that is ex-post efficient and ex-post sustainable.

(ii) At time t = 1b the social planner needs to resort to a higher capital transfer

k > k̃ in her policy (r̃, k) to achieve sustainability due to the damages D(r̃). As shown

in (A.38) the second generation’s consumption level is, Ĉ2 = (1−D(r̃))F (k, 1− r̃). With

this condition for the behavior of the second generation and the irreversible production

decision Ỹ1 = F (1, r̃) the effect of the level of capital transfer on utility can be derived

for generation 1: Ĉ1 = F (1, r̃)− k , (A.39)

for generation 2: Ĉ2 = (1−D(r̃))F (k, 1− r̃) . (A.40)

The social planner sets k so that X is ex-post sustainable, i.e. it fulfills Condition (6)

(Definition 2) and is on the RF-utility frontier, i.e. it fulfills Conditions (A.39) and

(A.40). As the production function is concave an increase of k monotonically decreases

the generation 1’s consumption/utility level (A.39) while monotonically increasing the

generation 2’s consumption/utility level (A.40). Think of C1−C2 as a function of k and

consider minimal and maximal achievable consumption levels CRF,min
t , CRF,max

t along the

RF-utility frontier in (A.39) and (A.40) with irreversible resource inputs r̃ = R̃1 and 1−

r̃ = R̃2. Setting k = 0 leads to CRF,max
1 = F (1, r̃) > 0 and CRF,min

2 = (1−D(r̃))F (0, 1−

r̃) = 0. Setting k = kRF,max leads to, CRF,min
1 = F (1, r̃) − kRF,max = 0 and CRF,max

2 =

(1−D(r̃))F (kRF,max, 1− r̃) > 0. As F (Kt, Rt) is concave and C1 is reduced linearly by

increasing k, increasing k decreases C1−C2 monotonically from CRF,max
1 −CRF,min

2 > 0

to CRF,min
1 −CRF,max

2 < 0. As all functions involved are continuous C1−C2 is continuous.

Thus, by the intermediate value theorem and monotonicity there exists a unique policy

mix (r̂, k̂) with r̂ = r̃ that yields the allocation
(
K̂1, R̂1, Ŷ1, Ĉ1, K̂2, R̂2, Ŷ2, Ĉ2

)
that is
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both on the RF-utility frontier and ex-post sustainable, i.e. if fulfills C1 = C2. Therefore,

there exists a k̂ for which Ĉ1 = F (1, r̃)− k̂ = (1−D(r̃))F (k̂, 1− r̃) = Ĉ2. As shown in

Appendix A.4(i) for k̂ > k̃, Condition (11) for ex-post efficiency is not met.

(iii) As shown in Appendix A.4(i) (r̃, k̃) does not meet Condition (11) and R̃1 = r̃ is

irreversible. At time t = 1b k can still be adapted in the range k ∈ [0, kEP,max = F (1, r̃)].

The social planner sets k so that X is ex-post efficient, i.e. it fulfills Conditions (11)

and (12) (Lemma 1(ii)) and is on the RF-utility frontier, i.e. it fulfills (A.39) and (A.40).

This leads to the following system:

FR(1, r̃)FK(k, 1− r̃)−D′(r̃)F (k, 1− r̃)/(1−D(r̃)) = FR(k, 1− r̃), (A.41)

C2 = (1−D(r̃))F (k, 1− r̃) = C . (A.42)

There exists a unique value of C ∈ [0, C
EP,max

] so that this system can be solved for

(r∗, k∗). To see this, note that C determines k and therefore C2 in (A.40) and C1

in (A.39). For ex-post efficiency consider the effect of minimal and maximal capital

transfers on (A.41). From (A.41) define a function φ(k) = FR(1, r̃)FK(k, 1 − r̃) −

D′(r̃)F (k, 1− r̃)/(1−D(r̃))−FR(k, 1− r̃). Setting C = 0 implies kEP,min = 0. For φ(0)

this yields φ(0) = FR(1, r̃)FK(0, 1− r̃)−D′(r̃)F (0, 1− r̃)/(1−D(r̃))−FR(0, 1− r̃) > 0.

Setting C = C̃ implies k̃ from Appendix A.3. As shown in Appendix A.4(i) this yields:

φ(k̃) = FR(1, r̃)FK(k̃, 1− r̃)−D′(r̃)F (k̃, 1− r̃)/(1−D(r̃))− FR(k̃, 1− r̃) < 0.

As a decreasing k monotonically increases FK(k, 1 − r̃), monotonically decreases

F (k, r̃) and monotonically decreases FR(k, 1 − r̃), φ(k) is monotonically decreasing in

k. Varying k from 0 to k̃ changes φ(k) from φ(0) > 0 to φ(k̃) < 0. As all functions

involved are continuous φ(k) is continuous. Thus, by the intermediate value theorem

and monotonicity, there exists a unique value of k and a corresponding value of C

so that φ(k∗) = 0 and (r∗, k∗) is ex-post efficient, i.e. it fulfills (A.41). Therefore,

there exists a unique policy (r∗, k∗) with r∗ = r̃ and k∗ < k̃ that yields an allocation

X∗ = (K∗
1 , R

∗
1, Y

∗
1 , C∗

1 , K
∗
2 , R

∗
2, Y

∗
2 , C∗

2) that is ex-post efficient.
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A.5 Proof of Proposition 3

When the social planner sets (r, k) at time t = 1a under awareness of the damages

D(R1) the generations’ consumption levels at time t = 1b are:

C1 = F (1, r)− k , (A.43)

C2 = (1−D(r))F (k, 1− r) . (A.44)

Note, that this analysis holds equally for utility as consumption is the only good in

the model. For an ex-post efficient allocation Conditions (11) and (12) must hold

(Lemma 1(ii)), and Condition (6) for sustainability (Definition 2). With (A.43) and

(A.44) these conditions are:

(1−D(r))F (k, 1− r) = F (1, r)− k (A.45)

FR(1, r)FK(k, 1− r)−D′(r)F (k, 1− r)/(1−D(r)) = FR(k, 1− r), (A.46)

(1−D(r))F (k, 1− r) = C . (A.47)

There exists a unique value of C ∈ [0, C
Bliss,max

] so that this system can be solved for

(r, k); with this value of C (r, k) is uniquely determined. To see this, note that C deter-

mines (r, k). Think of C1 as a function of C2 (defined by A.43, A.44, A.46, A.47 through

variation of C, where C = C2 as shown in Appendix A.1(i)) and consider first the mini-

mal and maximal achievable consumption levels, indicated by CBliss,min
t and CBliss,max

t ,

respectively. Setting C = 0 implies kBliss,min = 0 and rBliss,min = 1, which yields

CBliss,max
1 = F (1, rBliss,min) > 0 and CBliss,min

2 = (1−D(rBliss,min))F (0, 1− rBliss,min) =

0. Setting C = C
Bliss,max

implies kBliss,max = F (1, rBliss,max). Inserting kBliss,max

into Equation (A.46) uniquely yields rBliss,max, so that CBliss,min
1 = F (1, rBliss,max) −

kBliss,max = 0 and CBliss,max
2 = (1 − D(rBliss,max))F (kBliss,max, 1 − rBliss,max) > 0. By

(A.47) we know that dk/dC = 1/(1−D(r))FK > 0 and dr/dC = −1/((1−D(r))FR −

D′F (k, 1−r)) < 0. As F is concave and C1 is decreased linearly by increasing k as in (1),

increasing k and reducing r by the ex-post efficient mix (A.46) via increasing C from 0 to

C
Bliss,max

decreases C1 monotonically from CBliss,max
1 to 0. As all functions involved are

continuous C1(C) is continuous. Increasing C simultaneously increases C2 continuously
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and monotonically from 0 to CBliss,max
2 . Thus, by the intermediate value theorem and

monotonicity, there exists a unique value of C so that the corresponding (rBliss, kBliss)

and allocation XBliss =
(
KBliss

1 , RBliss
1 , Y Bliss

1 , CBliss
1 , KBliss

2 , RBliss
2 , Y Bliss

2 , CBliss
2 ,

)
en-

sure C1 = C2, i.e. fulfill (A.45).

This allocation is reduced feasible, that is feasible under irreversibility and unaware-

ness as: at t = 1a the social planner can choose any r ∈ [0, 1]. From the existence

proof its clear that rBliss ∈ [0, 1]. So, in t = 1a the social planner chooses rBliss and

some matching k. At t = 1b the damage becomes apparent and rBliss is fixed. Still,

k can be adjusted k ∈ [0, F (1, rBliss)] generating a RF-utility frontier as in the exis-

tence proof. Therefore, the policy (rBliss, kBliss) which yields an ex-post efficient and

ex-post sustainable allocation is reduced feasible, that is feasible under unawareness and

irreversibility.
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4.1 Introduction

Many governments in the world subsidize social housing, primary and secondary edu-

cation, and healthcare. In this context, merit good arguments are often invoked when

conclusions from welfare economic analyses seem not to justify these at first glance eth-

ically appealing measures. Unfortunately, in these examples merit good arguments for

government intervention are difficult to disentangle from other arguments for govern-

ment intervention such as the ones based on externalities or distributive concerns over

equitable allocations. The concept of merit goods was introduced in two contributions

by Richard Musgrave (1957, 1959). In his article for the New Palgrave Dictionary of

Economics, he describes merit goods, somewhat vaguely, as a situation “where evalu-

ation of a good (its merit or demerit) derives not simply from the norm of consumer

sovereignty but involves an alternative norm” (Musgrave 1987: 579). Thus, merit good

arguments posit preferences that deviate from individual preferences due to some ‘alter-

native norm’ for some specific good. That is, merit goods arguments justify government

intervention on education, arts and healthcare in an allocation that is Pareto-efficient

and equitable, i.e. without distributive concerns, through a deviation from individual

preferences (Andel 1984).

With this deviation from individual preferences the concept of merit goods poses

fundamental questions regarding the ethical foundation of welfare economics. In par-

ticular, merit good arguments lead to two questions: The first question concerns the

conception of well-being in merit goods, i.e. why do merit goods make people better-off

beyond their contribution to individual utility? The second question concerns the jus-

tification of paternalist policies, i.e. why are government policies that are not based on

individual preferences justified?

While these questions have been extensively debated in the public finance literature,

they are also important for discussions of sustainability. The first question is relevant

for sustainability criteria that compare future and present well-being. For example, one

common criterion states that the future should not be worse-off than the present, i.e.

that utility should be non-decreasing over time (Pezzey 1997). Then the question be-
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comes whether and how merit good arguments and their conceptions of well-being allow

such comparisons of well-being between future and present generations. The second

question is also interesting to sustainability as it involves the justification of government

intervention based on normative objectives that are not derived from individual prefer-

ences. That is, insights on the justification of paternalist policies from the merit good

literature illustrate more general arguments on the pursuit of normative objectives in

economic analysis.

In this article, I (i) clarify the definition of merit goods by considering the model for

merit good arguments in Besley (1988), (ii) I build on the work of Goodin (1989) and

discuss two conceptions of well-being that can serve as an underpinning for merit good

arguments, and (iii) discuss what challenges and opportunities merit good arguments

raise vis-a-vis the discussion of sustainability problems.

The paper is structured as follows: Section 4.2 discusses the history of merit goods,

provides a definition of the term and introduces a simple economic framework to give

a more analytical structure to the argument. Section 4.3 examines conceptions of well-

being behind merit good arguments and associated justifications for paternalist policies.

Section 4.4 discusses the challenges and opportunities of merit goods in an intergenera-

tional framework and sustainability discussions. Section 4.5 concludes the discussion.

4.2 History and definition of merit goods

Richard Musgrave introduced the concept of merit goods in two early contributions

in 1957 and 1959. Despite the long history and broad use of the concept since then,

confusion around the definition of the concept remains. In his article for the New Pal-

grave Dictionary of Economics, he concludes that “[i]n all, it seems difficult to assign

a unique meaning to the term” (Musgrave 1987: 581). Andel (1984) traces the devel-

opment and changes of the definition of merit goods in Musgrave’s works. He criticizes

two aspects in Musgrave’s use of the concept. First, the given examples involve argu-

ments for government intervention that are independent from merit goods: externalities,

which justify Pigouvian taxes, and redistribution, which justifies redistributive taxation.
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Therefore, the examples do not serve particularly well to explicate the specific argument

for government action behind merit goods. Second, he criticizes that Musgrave’s use

of the concept changes between a normative theory, that people should consume higher

amounts of merit goods, to a positive one, that explains why governments subsidize

specific merit goods, e.g. due to paternalist altruism that targets specific goods (Andel

1984: 637).

Andel concludes that due to the confusion around the concept, merit goods are

mostly used for the case of a social planner who increases the consumption of some

good due to a variety of arguments (Andel 1984: 648). This leads us to define merit

goods as:

Definition 1 (Merit good)

A merit good is a good for which a social planner prescribes preferences different from

individual preferences.

This definition distinguishes merit goods on the one hand from externalities and

public goods and on the other from distributive concerns. Further, it says that a social

planner can disregard individual preferences in case of a merit good.

Despite this vague definition, merit good arguments have made their way into some

parts of microeconomic theory such as optimal taxation (e.g. Besley 1988, Schroyen

2005, Blomquist and Micheletto 2006, O’Donoghue and Rabin 2006, Schroyen 2010) and

the discussion on paternalism in behavioral economics (e.g. Schnellenbach 2012). Also,

in his discussion of the normative foundation of economic analysis, Partha Dasgupta

refers to merit goods as an established concept for situations where policies are justified

independently from individual preferences (Dasgupta 2005). In this way, merit goods

are invoked in many applied areas: in subsidies for organic farming (Mann 2003), water

supply and sanitation (Schwartz and Schouten 2007), the role of social impact bonds in

health care (Fitzgerald 2013), subsidies on art and culture (Soh 2011), housing subsidies

(ter Rele and van Steen 2003) or sin-taxes on alcohol or sugar to fight unhealthy lifestyles

(e.g. O’Donoghue and Rabin 2006, Schroyen 2010).

In order to give more structure to Definition 1, I will use the model for merit goods
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in Besley (1988) for clarification. For this, consider an economy with two goods and one

individual i where xi is the amount of a normal good and yi the amount of a merit good

consumed by individual i. Assume a utility function of individual i, based on its actual

preferences, with positive decreasing marginal utility in both goods:

Ui(xi, yi) (1)

In welfare economics, this utility function usually is taken to reflect individual choice as

well as an index for the evaluation of individual well-being (Hausman and McPherson

1993: 680). This means that according to Ui every individual choice makes the individual

better-off.

With merit goods a social planner respects the individuals choices for good xi, but

prescribes different preferences for the merit good yi. In Besley’s (1988) model, this

difference leads to, what I call, the merit utility function of individual i, based on merit

preferences from a social planner for good yi.

Vi(xi, yi) := Ui(xi, µ(yi)) (2)

Also, the merit good function µ(yi) is assumed to be strictly concave so that positive

decreasing marginal utility in both goods is maintained. Here, Vi serves as an index for

the evaluation of the well-being of individual i from the perspective of the social planner.

It does not reflect the actual choices made by individual i. That is, it can be that the

individual prefers an allocation, i.e. Ui(x
a
i , y

a
i ) < Ui(x

b
i , y

b
i ), yet that this choice actually

decreases merit utility, i.e. Vi(x
a
i , y

a
i ) > Vi(x

b
i , y

b
i ). Besley further specifies a merit utility

function with µ(yi) = θyi which leads to Vi(xi, yi) := Ui(xi, θyi). This scaling model

allows to easily distinguish merit goods with θ > 1 from demerit goods with θ < 1.1

As the social planner’s evaluation deviates from individual choice, that is, Vi is not

the same function as Ui, this might lead the social planner to correct peoples choices

1 This specific scaling approach to model merit goods has been criticized in Schroyen (2005) for

leading to counter-intuitive cases where under optimal taxation a merit good should be taxed and the

normal good subsidized if demand for merit goods is inelastic. Yet, for the purpose of conceptual

clarification Besley’s model is fine.
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with regard to merit goods. For this she could use different instruments such as taxes

and subsidies on merit goods. Besley derives a condition for optimal merit good taxes

t = (1 − θ)/θ (Besley 1988: 376, Equation 3.8). It leads to the obvious result that

(de-)merit goods θ > 1 (θ < 1) should be subsidized (taxed).2,3

In sum, this model allows to disentangle externalities, distribution and merit goods.

Merit good arguments concern the form of merit utility and µ(yi), i.e. the deviation

from individual preferences for some good. For example, this could justify to ‘merit

taxes’ on cigarettes to improve peoples health. Externalities concern external effects

that originate, for example, from the consumption of good yi. For example, this could

justify Pigouvian taxes in order to internalize external damages from smoking to others

peoples health. Similarly, yi could be a public good in this model (as discussed in Andel

1984). Redistribution in this model concerns inequality of different levels of merit utility

Vi. For example, there could be transfers between individuals with high or low levels of

merit utility. Thus, this model clarifies the specific economic theory behind merit good

arguments.

With the background of this analytical framework, I now discuss some questions on

the ethical justification of taxes and subsidies on merit goods in the next section.

4.3 Conceptions of well-being and paternalist poli-

cies

As merit good arguments deviate from the exclusive reliance on individual preferences,

they pose many philosophical questions regarding moral reasoning in economic analysis

and beyond. One common criticism is that merit goods are an instance of paternalism

(e.g. Schnellenbach 2012). Dworkin (2010: Sec. 1) defines paternalism as:

2 Besley also considers the case where preferences are heterogenous between individuals, which

requires individual weights θi and individual merit taxes.

3Regarding alternative instruments, Andel notes that Musgrave never considers the provision of

information for merit goods as an instrument (Andel 1984).
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Definition 2

A policy is paternalist, if it is justified on the grounds that the subjected person would

be better-off due to this policy and would not consent to be treated this way.4

Following this definition paternalism raises two questions regarding merit goods

which I will briefly discuss. First, what is the conception of well-being in merit goods, i.e.

why do merit goods make people better-off beyond their contribution to individual util-

ity? Second, why are government policies that are not based on individual preferences

justified?

In a first step, consider two common conceptions of well-being regarding the utility

function Ui (as in Hausman and McPherson 2006: 118). The first is a hedonist conception

that says that if an individual chooses an allocation over another Ui(x
a
1, y

a
1) < Ui(x

b
1, y

b
1),

then this choice increases the happiness experienced by the individual, i.e. the latter

allocation leads to a mental state with more happiness. A common criticism of this

conception, according to Hausman and McPherson, is that it would allow to put people

in an ‘experience machine’ where the mental state of happiness is created, but their

desires are not actually satisfied. This experience machine could create “intense physical

pleasures or experiences of climbing Everest” (Hausman and McPherson 2006: 122),

without individuals being aware they are not actually fulfilling these preferences. This

criticism leads to the second conception that Hausman and McPherson consider: the

preference satisfaction conception. It says that if an individual chooses an allocation over

another Ui(x
a
1, y

a
1) < Ui(x

b
1, y

b
1), then this choice is good if the individuals preferences or

desires are actually satisfied through this choice. This conception, therefore, rules out

the experience machine which only creates the mental state of happiness rather than

the actual satisfaction of preferences. Still, this conception leaves the determination of

preferences entirely up to the individual, as does the hedonist conception. Thus, both

conceptions do not require paternalist policies as individuals always make the right

4The literal definition of paternalist policies in Dworkin is as follows: “When they are justified solely

on the grounds that the person affected would be better off, or would be less harmed, as a result of

the rule, policy, etc., and the person in question would prefer not to be treated this way, we have an

instance of paternalism”(Dworkin 2010: Sec. 1).
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choice in either increasing their happiness or the satisfaction of their preferences.

If a social planner formulates a merit utility function Vi, then this rules out the hedo-

nist and the actual preference satisfaction conception of well-being due to the prescrip-

tion of preferences for the merit good. Goodin (1989) discusses merit good arguments

in relation to an ‘utilitarian’ conception of well-being and a perfectionist conception

of well-being. Both are discussed in a democratic setting where there is democratic

accountability, some form of representative democracy, and sustained political support

for public policies (Goodin 1989: 254). Here, I will follow his discussion with small

variations and highlight connections to Musgrave’s writings.

The first conception that I consider for the merit utility function takes preference

satisfaction a step further by considering ‘informed’ or ‘rational’ preference satisfaction

(Hurka 2006: 363). This says that if an individual prefers an allocation over another, i.e.

Ui(x
a
1, y

a
1) < Ui(x

b
1, y

b
1), then this increases its well-being only if the underlying preference

is well-informed and rational. This would allow the social planner to use function Vi not

as a description of individual choice, but rather an external index of informed preference

satisfaction. That is, if the individual were better informed it would choose differently

between the two allocations, i.e. Vi(x
a
1, y

a
1) > Vi(x

b
1, y

b
1).

5

While Goodin generally speaks of a ‘utilitarian’ conception of well-being, his ‘retro-

spective rationality’ justification for paternalism fits well with the conception of informed

preference satisfaction. The idea is that “your subsequent, settled preferences will ratify

the present choices I make on your behalf but against your current will” (Goodin 1989:

257). That is, temporary paternalist policies are justified insofar as people can either

subsequently agree to this policy or disagree and abolish it in democratic elections. This

justification is very similar to what Musgrave mentions with regard to education as a

merit good. Here, he says the benefits of “education are more evident to the informed

than the uninformed, thus justifying the compulsion in the allocation of resources to

education” (Musgrave 1959: 14). Further, he refers to the safeguard of democratic lead-

ership: “While consumer sovereignty is the general rule, situations may arise, in the

context of a democratic society, where an informed group is justified in imposing its

5This distinction also comes up in Harsanyi’s (1982) distinction of ‘manifest’ and ‘true preferences’.
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decision on others” (Musgrave 1959: 14).

Two other justifications6 that Goodin links to a ‘utilitarian’ conception of well-

being are derived from implicit choices of individuals. The ‘implicit consumer choice’

justification says that paternalist policies are justified if merit goods are universal means

that “can be tied to the natural implications of choices people actually have made”

(Goodin 1989: 248). This means that people might not demand merit goods such

as education directly, but that their later choices in life based on this good justify

government provision of merit goods such as education. The ‘implicit political choice’

justification says that paternalist policies are justified if merit goods are “implicit within

the actual political choices people make”(Goodin 1989: 249). For example, this means

that if people participate in a democratic election, implicitly want everyone “to be fairly

fully-informed about the issues they are voting on”(Goodin 1989: 249). Both of these

justifications also allow the use of Vi as an implicitly justified external index for some

goods.

The second conception is a perfectionist conception which “identifies states of affairs,

activities, and/or relationships as good in themselves and not good in virtue of the fact

that they are desired or enjoyed by human beings” (Wall 2012: Introduction). Goodin

himself considers a central argument for merit goods as “manifestations [...] of some

form of perfectionism” (Goodin 1989: 244). This says that if an individual consumes

one bundle rather than another, i.e. Vi(x
a
1, y

a
1) > Vi(x

b
1, y

b
1), then this increases the

attainment of values such as knowledge or aesthetic pleasure irrespective of individual

preferences. Thus, perfectionism allows the social planner to use Vi as an external index

for the attainment of perfectionist objectives. Further, no amount of information or

experience with the merit good will necessarily lead the individual in this conception to

prefer it over other goods.

6Goodin considers two further justifications that relate to a utilitarian conception: one based on

paternalist altruism, i.e. altruism that targets specific goods, that he calls ‘externalities’; and a second

based on minority moral judgements, e.g. moral judgements from minority religious groups, that he

calls ’high moralism’. I do not discuss these here as they do not provide justifications pertinent to this

discussion.

125



The justification Goodin discusses for paternalist policies based on perfectionism re-

lies on the fact that peoples ‘political preferences’ can be different from their market

preferences. He says that what people are “doing when engaging in such political action

is pursuing some vision of the public good, as a matter of moral principle, rather than

pursuing private self-interest of any sort” (Goodin 1989: 254). This is again close to

Musgrave’s argument on the safeguard of democratic leadership. Similarly, Musgrave

refers to ‘community values’ where “[i]ndividuals, as members of the community, accept

certain community values or preferences, even though their personal preferences might

differ” (Musgrave 1987: 580). This justification says that people can vote for the provi-

sion of merit goods such as education based on their political preferences against their

market preferences as in Ui. In this vein, Brennan and Lomasky show that merit goods

can be provided publicly in case preferences revealed in political arena are different from

those revealed in the market place (Brennan and Lomasky 1984).

As a side note, Goodin mentions the support for environmental policies that do

not serve peoples self-interest as an example for the ‘political preferences’ justification.

This justification is close to what other authors in the environmental field discuss under

different conceptions of the human being such as homo politicus vs. homo oeconomicus

(e.g. Faber, Petersen and Schiller 2002).

In sum, we saw there are different justifications for paternalist policies derived from

a preference satisfaction conception of well-being (‘retrospective rationality’, ‘implicit

consumer choice’, ‘implicit political choice’) and a perfectionist conception of well-being

(‘political preferences’). All of these justifications rely on some form of democratic

accountability or directly observable acts. These justifications were laid out later, and

significantly completed by other authors. The confusion surrounding merit goods might,

therefore, also be due to the comparatively imprecise ethical justification of merit goods

that Musgrave himself provided.
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4.4 Challenges and opportunities for sustainability

discussions

In Section 4.3, we saw that merit good arguments are connected to specific conceptions

of well-being. In the following, I discuss what merit good arguments can bring to discus-

sions of sustainability. I consider five points that either pose challenges or opportunities

for the economic analysis of sustainability problems.

The first point is directly related to the role of conceptions of well-being in theories

of justice. This is relevant if sustainability is defined in terms of intra- and intergener-

ational justice (e.g. Baumgärtner and Quaas 2010). As a theory of justice is a complex

concept it is useful to consider three minimum ‘bases of distinction’ which theories of

justice conceptualize differently (see Sen 2008). These bases are (i) a metric of individual

advantage such as utility or capabilities, (ii) an aggregation rule over this metric such as

summation in utilitarianism or maximin, and (iii) the priority of some aspect of individ-

ual advantage over others such as the strict priority of basic liberties over considerations

for inequality in Rawls difference principle (Sen 2008: Sec. 7). Here, conceptions of

well-being and, therefore, the debate on merit goods is relevant for (i) the metric of

individual advantage in a theory of justice. They are not relevant for (ii) aggregation

rules or (iii) the priority of some aspect of individual advantage. Thus, the definition of

sustainability as inter- and intragenerational justice automatically leads to the question

what metric of individual advantage and what conception of well-being should be used.

This also involves the question of how this metric incorporates or deviates from indi-

vidual preferences. That is, when sustainability is defined in terms of justices then this

automatically either raises or avoids merit good arguments depending on the metric of

individual advantage. Thus, if sustainability involves conceptions of well-being that go

against individual preferences, then the analytical results on merit good arguments can

provide an opportunity for discussions of sustainability problems.

The second point relates to how welfare economics incorporates questions of justice

in social welfare functions. To relate this point to the model from above, consider two

generations i = 1, 2 and a representative individual for each generation with utility
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functions U1, U2 and merit utility functions V1, V2. This allows the formulation of the

following intergenerational social welfare function:

W (U1, U2) (3)

This definition of a social welfare allows different aggregation rules based on the met-

ric of individual utility – as under (ii) in the second basis of distinction above. For

example, such social welfare functions are applied in sustainability discussions such as

the calculation of the benefits and costs of climate change (Stern 2007). There exists a

broad literature on how intergenerational justice can be incorporated in social welfare

functions (e.g. Asheim 1988, Chichilnisky 1996, Alvarez-Cuadrado and Van Long 2009).

One common criticism of such intergenerational social welfare functions is that they are

based on the assumption that future preferences, here U2, are known and comparable

which has lead some to consider opportunity based measures of intergenerational justice

(e.g. Howarth 1997). Still, for conceptual discussions on intergenerational justice this is

usually taken as granted.

As discussed in Section 4.2 merit good arguments lead to merit utility as the metric

of individual advantage. If this metric is assumed for both generations, this leads to the

formulation of a merit social welfare function:

W (V1, V2) (4)

The definition of social welfare with the metric of merit utility also allows different

aggregation rules. This, of course, follows from the difference between the concept of

merit goods and distributive concerns as discussed in Section 4.2. In this sense, merit

good arguments are clearly distinct from discussions on intergenerational distribution.

That is, merit good arguments still leave the challenge what social welfare function best

captures notions of intergenerational justice.

The third point relates to the informational requirements of different conceptions

of well-being. The usual formulations of intergenerational social welfare functions take

the form as in Equation (3). One problem with the formulation as Equation (4) is the

deviation from individual preferences requires further information to be justified. That
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is, all of the justifications for the deviation from individual preferences in Section 4.3

rely on some form of democratic accountability and information on outcomes of polit-

ical processes (as in Goodin 1989: 251). For example, the deviation from individual

preferences in the perfectionist conception of well-being relies on the justification via

‘political preferences’. Thus, using V2 for the second generation presupposes knowledge,

not only of future preferences, but also on the outcome of democratic processes. In this

regard, merit good arguments pose a particular challenge in sustainability discussions

due to their higher informational requirements for the justification of deviations from

individual preferences. An associated challenge lies in the question how merit utility is

comparable between generations. For example, one could argue that the utility function

of a representative individual is the same for both generations, i.e. Ui(x, y) for i = 1, 2,

but that different weights θi on a merit good or different merit goods are determined, for

example, due to differing ‘political preferences’. This then leads to the challenge of how

well-being can be compared between generations when there are different merit utility

functions, i.e. V1(x, y) is not the same function as V2(x, y).

The fourth point pertains to the case of externalities and paternalist policies associ-

ated with merit good arguments. It could be interesting to use a social welfare function

as in Equation (4) in a case where there is an intergenerational externality originat-

ing from a merit good. Here, the implementation of paternalist policies in the first

generation such as merit taxes could have a positive effect on well-being of the second

generation due to the reduction of negative intergenerational externalities. For example,

if one wants to reduce obesity rates and implements merit taxes on sugar, then this could

also reduce potential externalities from sugar plantations and agricultural production

such as biodiversity loss, land degradation and the like. In this sense, merit good ar-

guments provide the opportunity to study the interaction between different arguments

for government intervention on one particular good, namely Pigouvian taxes due to the

objective of Pareto-efficiency and merit taxes due to the objective of merit utility.

The fifth and final point concerns uncertainty regarding the determination of future

merit goods. The question is how to incorporate future merit utility in a merit social

welfare function such as Equation (4) when there are several potential goods the future
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generation might determine as merit goods. In this case there is not a predetermined

function V2 that can be used in Equation (4), but rather the need to provide the op-

portunity set of the future generation to determine their merit goods by themselves.

This leads to the opportunity that merit good arguments and associated conceptions of

well-being require the formulation of novel sustainability constraints in intergenerational

models.

4.5 Conclusion

In this article, I discussed the origin of the concept of merit goods and its current appli-

cation in economic analysis. While merit good arguments are invoked in many contexts,

we saw that their definition and ethical justification remains quite vague. For this, I

discussed different conceptions of well-being that can serve as an ethical underpinning

for merit good arguments that lead to deviations from individual preferences for some

goods. We saw that an informed preference satisfaction and a perfectionist conception

of well-being came close to what Musgrave mentioned in some of his writings. Following

Goodin (1989), we saw that both conceptions justify policies that deviate from individ-

ual preferences through some variant of democratic accountability – which is similar to

what Musgrave argued initially.

As to the question of what merit good arguments bring to sustainability discussions,

I outlined several challenges and opportunities that the justifications for the deviation

from individual preferences raise in an intergenerational context. For example, we saw

that these justifications require additional information, for example, on ‘political pref-

erences’ to justify the deviation from individual preferences. Further, we also saw that

merit good arguments do not answer the challenge which social welfare function best

captures intergenerational justice and that merit good arguments are clearly distinct

from questions of intergenerational distribution.

Merit good arguments are currently not as prominently discussed as other approaches

in economics that have deviated from individual preferences. This might be due to the

vague definition of merit goods and that these other approaches provide more specific
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ethical justifications. For example, Amartya Sen’s capability approach details why indi-

vidual preferences can be a problematic guide in some contexts (Sen 1980) and how the

capability approach can make a difference in development policy (Sen 1999). Similarly,

the discussion on distributive justice shows how well-justified non-welfarist philosophical

concepts such as equality in resources or primary goods can be brought into economic

theory (e.g. Roemer 1996). The opportunity associated with merit good arguments in

this context is that they provide analytical results for the case when there is a difference

between what an individual does and what is considered good for its well-being – in

contrast to the common assumption that any free individual action increases individual

well-being. This connects to the ongoing debate on the normative foundation of eco-

nomic analysis (e.g. Sen 1977, Hausman and McPherson 2006) and the potential gains

in a systematic discussion on conceptions of well-being between ethics and economics.

It has hopefully become clear in this paper that the debate on conceptions of well-being

and merit good arguments can be productive for sustainability problems, for example,

if it concerns the role of environmental goods in well-being and eases or hinders the

formulation of theories of intergenerational justice in economic theory.
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