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Abstract. The object of this paper is to propose a consistency test for an
individual involved in collective choice process. Collective choice processes
considered in the paper are those that transform individuals `tastes' ± which
re¯ect the self-interested view point of the individuals ± into (social) ranking of
alternatives. In addition to her tastes, an individual has values about the way
by which collective decision should be made. We distinguish two categories of
such values. First, there are end-values that restrict the class of social rankings
that the individual considers ethically acceptable. Second there are aggrega-

tion-values that specify the way by which the social ranking should depend
upon the individuals tastes. The consistency test stands on an hypothetical
operation of universalization of the individual tastes to everyone. Five illus-
trations of the potential usefulness of our approach for interpreting social
choice theory and welfare economics are proposed. These illustrations deal
with utilitarian aggregation in the presence of income inequality aversion, the
so-called `ethics of responsibility' and the aggregation of individual ranking of
opportunity sets based on their freedom of choice. A discussion of the rele-
vance of the consistency test for addressing the problem of `laundering' indi-
vidual preferences is also provided.

`The principle of right, and so of justice, puts limit on which satisfactions have

value; they impose restrictions on what are reasonable conceptions of one's

* We thank Nick Baigent, John Broome, David Donaldson, Marc Fleurbaey,
Emmanuel Picavet and an anonymous referee for very helpful discussions and/or
comments. The usual disclaimer applies fully. Earlier versions of this paper have cir-
culated under various titles including, notably, Self-Laundering of Preferences and
Universalization and A Theory of Individual Moral Consistency.



good. In drawing up plans and in deciding on aspirations, men are to take these
constraints into account. (. . .) the interests requiring the violation of justice

have no value.' (Rawls [57], p. 31)

1 Introduction

As conventionally understood in economics, the word consistency refers to
a property of the behavior of an agent in an isolated context. A behavior
is considered consistent if it satis®es various properties ± like contraction
and/or expansion consistency in abstract choice theory,1 revealed preferences
and/or pro®tability axioms in standard microeconomic theory,2 and con-
sequentialism and other path independence axioms in the case of sequential
choices3 ± that enables a rationalization of this behavior as resulting from the
maximization of some objective. In conventional economics therefore, ``con-
sistent'' means ``can be thought of as resulting from some maximization''.4

The aim of this paper is to inquire into the behavior of an individual who
is involved in an explicit collective choice context and to investigate another
notion of consistency for such a setting. In this broader view of the behavior
of an individual, the scope for a consistency requirement is very much in-
creased. Yet the meaning we shall give to the word consistency in this context
is somewhat di¨erent than the usual one and is more related to the common
sense notion. Loosely speaking, an individual is consistent if the di¨erent
pieces of opinions that she expresses in the course of the public debate are free
from contradictions. More speci®cally, this paper proposes a consistency text
for an individual involved in a collective choice process and illustrates the
usefulness of such a test for addressing a few problems related to the standard
application of social choice theory.

An example can usefully illustrate what we have in mind. Suppose that
Bob belongs to a parliament and is known to be very active in promoting laws
against the illegal arrival of immigrants. At the same time, newspapers reveal
that Bob employs Anita, an illegal immigrant, as a baby sitter. Bob's behavior
is likely to be portrayed as ``inconsistent' by a wide range of accounts of the
word. And it will be considered as inconsistent by the test proposed herein.
Let us see why this is so.

As it shall be interpreted herein, the inconsistency comes from a con¯ict
between Bob's tastes and Bob's values. The distinction between tastes and

1 See for instance Sen ([63], [65]).
2 See e.g. Samuelson [61], Houthakker [48], Richter [58] and Varian ([76], [75]).
3 See e.g. Hammond [42] and Bandyopadhyai [7].
4 If an objective pursued by the agent is to give rise to a rational ± or consistent ± be-
havior, the objective must itself produces a transitivite or, at least, an acyclical ranking
(see Sen ([63], ch. 1*) for a discussion of this point). For this reason, we also often think
of properties such as transitivity, quasi-transitivity and acyclicity as to consistency
properties.

294 N. Gravel et al.



values has been made famous by Arrow [2] and Sen [66] (who phrases it
in terms of `interests' (instead of `tastes') and `judgements' (instead of values').
It has also been considered by Rawls ([57], p. 31) who prefers opposing
`desires and aspirations' ± on the `tastes' side ± to `principles of justice' ± on
the `values' side. As interpreted herein, a `taste' is a criterion for comparing
alternative states of a¨air from the self-interested viewpoint of the individual.
In the example, it is not so di½cult to understand why Bob employs Anita
rather than a legal baby sitter. It is less expensive and Anita does not com-
plain if he and his wife come back two hours late from some party. Anita is so
kind to their children who learn some words of a foreign language by the way!
By any standards we can say that Bob family's well-being is higher when they
employ Anita rather than a legal baby sitter. Bob's `tastes' clearly favors a
liberal immigration law.

But in addition to his tastes, Bob has `values' which can be de®ned broadly
as opinions on the result and the process of social choice beside his own indi-
vidualistic viewpoint. In this paper, we ®nd useful to distinguish between two

categories of such values.
The ®rst category consists of end-values which take the form of a restric-

tion in the set of rankings of social states which are acceptable from a nor-
mative standpoint. A example of such end-values is the requirement that the
social ranking be an ordering typically imposed in social choice theory. An-
other example, applicable to the case where social states are distributions of
incomes, is a requirement of aversion for income inequality. In the example,
the opinion defended by Bob in the parliament is a typical end-value. Bob
defends the view that the ®rst settlers in a country have a right to object to
newcomers. According to such an end-value, social states allowing unre-
stricted immigration must be ranked below social states which restrict it.

In the second category are aggregation-values that restrict the shape of the
social aggregation function which transforms data on individuals into rankings
of social states. An example of such a restriction in social choice theory is of
course the Pareto-requirement that the function be `monotonically increasing'
with respect to each individual taste. Another well-known example, that
makes sense when the individual tastes are cardinally measurable by a utility
function and interpersonally fully comparable, is the requirement that the
social aggregation function takes the speci®c form of the sum of the individual
utilities. This latter aggregation value is usually referred to as utilitarianism. In
the example, Bob's aggregation values have not been made explicit. We could
assume that, as a member of a parliament, Bob's aggregation values take the
form of a Paretian requirement: If a social decision improves the self-interest
of everyone (including his own), it must be adopted.

Why does the triple consisting of Bob's taste (hiring Anita), Bob end-
values (promoting restrictive immigration laws) and Bob's aggregation-
values (respecting everyone's tastes) seem so inconsistent?

The consistency test that we propose to answer this question is based on a
principle of universalization. It is in e¨ect well-known that most ethical systems
have in common the property of appraising the morality of individual acts by
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resorting to an operation of universalization. By such an operation, the actor
evaluates the consequences of her act by putting herself in the hypothetical
situation in which everyone else acts in an equivalent way as she does. The
Bible's Golden Rule `Do unto others as ye would that others would do to you'
and Kant's ([51], p. 66) categorical imperative (`Act always on such a maxim
as thou canst at the same time will to be a universal law') are classical exam-
ples of the use of such a operation. Other use of universalization within the
realm of public and normative economics can be found in Bilodeau and
Gravel [9], Bordignon [14], La¨ont [53] and Roemer [60] (ch. 6) among others.
The operation of universalization is usually de®ned over individual actions. In
this paper, we interpret the individual's `actions' as the tastes that are trans-
formed in a collective judgement by the social aggregation function. With
such an interpretation, we de®ne an individual taste to be consistent with a set
of values when, if adopted by everyone, and if aggregated by a social aggre-
gation function compatible with the aggregation-values held by the individual,
it would result in a ranking of social states which is acceptable for the indi-
vidual's end-values.

Applied to the example, the universalization test makes straightforward
the contradiction between Bob's tastes and values. If we universalize the taste
of Bob ± that is if we assume that everyone in the country choose to employ
an illegal immigrant as a baby-sitter ± the social choice which would result
from a social aggregation function that he considers legitimate would contra-
dict the end-values he promotes in the parliament. To become consistent, he
could ``launder' his tastes (using the word coined by Goodin [37]) by sacking
Anita. But Bob could also resolve the inconsistency by ``laundering'' his val-
ues. As shall be discussed herein, our consistency test does not provide any
speci®c advice to this respect.

The resort to an operation of universalization of the kind we propose
seems plausible as a test for checking the consistency of a set of normative
views held by an individual. Consider in e¨ect an individual who accepts in
advance a set of norms that restrict a priori the set of admissible rankings of
social states and a method for aggregating individual tastes into a collective
ranking. The problem of this individual is to formulate a taste which, when
aggregated with the criteria of the other individuals by the method with which
she identi®es, produces a ranking of social states that she considers ethically
defensible. Yet this individual does not have control over the tastes chosen by
the other members of the society. For this reason, an assessment of the con-
sistency of the individual's tastes with the individual's values should be inde-

pendent from the tastes chosen by others. A priori there are two ways by which
such an independence could be posited. One would be to consider an individ-
ual taste to be consistent with a set of values if it produces an ethically ac-
ceptable social ranking no matter what the con®guration of other individual

criteria is. The other is the one we choose to adopt. The ®rst notion of inde-
pendence would be very demanding since it amounts to requiring the individ-
ual to formulate a taste which is a `dominant strategy' ± as far as consistency
is concerned ± against any choice of tastes by the others. The notion of inde-
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pendence on which our test is based seems a priori less demanding since it only
requires the individual taste to be consistent with the individual values when
the taste is universalized to everyone. Of course, in the `real' course of social
choice, the other individuals will typically not formulate the same tastes as
that of the individual. Yet, if the other individuals formulate di¨erent tastes,
then at least the ethical unacceptability of the resulting social ranking could
not be said to result from her own inconsistency. It would be the result of a
bad coordination or of the ethical inconsistency of others.

Even if the plausibility of this test is acknowledged, the relevance of such
an exercise can be questioned. The interest of our consistency test seems two-
fold. First it allows one to provide some endogenous domain restrictions on
the space of admissible preferences or on the set of utilities functions consid-
ered in aggregation procedures. Restrictions of domains have been thought as
one way to escape the gloom of Arrow's or Sen's [64] theorems and have been
at the origin of a large literature whose a thorough account can be found in
Gaertner [36]. For instance, it is often assumed that the individual utility
function are concave. Yet the status played by such an assumption is rarely
made explicit. Is concavity a positive assumption about the likely relation
which exists between, say, happiness and income? If so, on what kind of em-
pirical evidence is such an assumption based? In this paper (see in particular
Sect. 3.1), we propose instead to understand concavity as a normative re-
quirement imposed by the consistency of an explicit set of individual tastes
and values.

Second, the test aims at providing a kind of bridge between welfarist social
aggregation, which underlies much of contemporary social choice theory and
welfare economics, and various non-welfarist principles. Recall that welfarism

is the claim that social decision should result only from the aggregation of
individual subjective utility by a Pareto inclusive function.5 As an approach to
social choice, welfarism has been severely criticized from various perspectives
in the last two decades. By using examples of sadistic preferences (as in Sen
[68]), of `expansive tastes' (as in Dworkin [30]) or of individual preferences
that adjust to adverse conditions by a process of cognitive dissonance (the fa-
mous `tamed wife problem' commented at length by Roemer [60]), various
author have challenged the ability of welfarism to generate an ethically ac-
ceptable ranking of social states. These criticisms have led some writers (like
Rawls [57], Dworkin [30] and, to a less extent, Sen ([69], [70]) to abandoning
welfarism. An example of a non-welfarist method to normative issues in eco-
nomics is provided by the so-called `ethics of responsibility' examined by
Roemer ([59], [60]), Bossert [15], Bossert and Fleurbaey [16] and Fleurbaey
[33], [34]) among others. It has led others, like Goodin [37] (and also Arneson
[1], Hare ([44], [45]), Harsanyi ([46], [47]), Broome [19] and Gri½n [41]) to
argue that individual utilities be `laundered' before entering as arguments in

5 See d'Aspremont and Gevers [23], d'Aspremont [22], Blackorby et al. [11] and Sen
([67], [68]) for classic discussions of welfarism.
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the social aggregation function.6 Yet no systematic procedure for `laundering'
individual utilities has been proposed.

Welfarism is an example of an aggregation-value while non-welfarist
authors base their attack against welfarism on various end-values (such as a
concern for resource inequality (in Dworkin [30]) or for responsibility (in
Roemer ([59], [60]). Interpreted in this light, the issue of consistency between
tastes and values can be stated as follows: For which kind of tastes are wel-
farist and non-welfarist view points compatible?

In this paper, we illustrate the usefulness of our consistency test to ®ve
situations that all share the following features. First the set of social states is
the Cartesian product of as many sets as there are individuals. Each set of this
product is therefore interpreted as the dimension of the social state that is
speci®c to the individual to which it corresponds. An allocation of private
goods among individuals is an example of this kind of situation. Second, all
individual sets are identical. Problems of allocations of private goods are also
consistent with this kind of situation (at least if individual consumption sets
are identical or if the allocation problem is interested in their common inter-
section). Third, the criterion used by an individual to compare the worth of
alternative social states depends only upon the dimension of the social states
that is speci®c to this individual. Using the allocation of goods example, this
would be the case if individuals cared only about what they receive in the
various allocations. This rules out benevolence and malevolence as well as
other kind of externalities. Within this class of problem, each individual cri-
terion is assumed to be de®ned on the dimension of social states that is speci®c
to the individual. It is to this `self-regarding' criterion that we apply the notion
of normative consistency examined herein. This framework is of course moti-
vated by our interpretation of such a criterion as a `taste'.

In the ®rst three examples, the consistency test is applied to individual
tastes that are cardinally measurable and interpersonally comparable and to
an aggregation-value that is utilitarian or, at least, welfarist. We ®rst examine
the problem of ranking income distributions in the case where income recipi-
ents are identical in every respects other than their income and, possibly, the
utility they derive from it. In addition to her utility (interpreted as a taste), the
individual is assumed to hold a end-value that takes the form of the aversion
to income inequality contained in the standard Pigou-Dalton principle of
transfers and an aggregation-value that is utilitarian. Consistency in this con-
text requires the individual utility function to be concave with respect to
income.

The second illustration is taken from a similar problem in the case where
income recipients are allowed to di¨er by another characteristic (say their
health) re¯ecting their `need'. Noticeable contributions on this topic are
Atkinson and Bourguignon ([4], [5]), Bourguignon [18] and Ebert ([32], [31]).

6 See also the discussion of the issue of `laundering preferences' in the recent survey by
Mongin and d'Aspremont [24].
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In this context, a generalization of the Pigou-Dalton principle of transfers can
be proposed. The generalization says that income inequality is unambiguously
reduced when a ®nite sequence of transfers of income from richer and less
needy households to poorer and needier ones that do not modify the ranking
of household with respect to income is performed. Assuming, that each in-
come recipients derive cardinally and interpersonally meaningful (indirect)
utility from both income and need, we show that the consistency of such a
taste with a utilitarian aggregation-value and with the generalized Pigou-
Dalton principle of transfers as an end-value requires individual's marginal
utility of income to be decreasing with respect to income and increasing with
respect to the need.

Closely related to the problem of ranking income distributions when indi-
viduals di¨er in other dimension than income is the `responsibility' approach
mentioned above. As discussed in Fleurbaey [35], this approach proposes
two principles that a rule for redistributing income should follow: A principle
of compensation and a principle of natural reward. The principle of compen-
sation says, roughly, that income should be redistributed so as to equalize
(or maximin) the individuals `achievements' ± when individuals have exerted
the same level of `responsibility'. The principle of natural reward says roughly
that the social ranking of income distributions should always respect the
`natural ranking' of income distributions that would result from di¨erent
exercises of individual's responsibility. In the third application, the consistency
test is applied to a utilitarian individual who adopts two rather weak formul-
ations of each of the two principles as end-values. It is shown that the consis-
tency test implies signi®cant restrictions on the individuals' utility function.

The last two illustrations concern situations in which individuals tastes are
only ordinally de®ned. The fourth application is devoted to a situation where
individuals have (ordinal and inter-individually non-comparable) pref-erences
over bundles of goods and where these preferences are used to rank alternative
combinations of prices and incomes on the basis of the summation of the
money metric representations (see Samuelson [62]) of the individual prefer-
ences (as an aggregation-value). We assume as in the ®rst illustration that the
end-value of such an individual is the income inequality aversion notion which
underlies the compatibility with the Pigou-Dalton principle of transfers. Using
a result due to Blackorby and Donaldson [10], we show in this context that the
consistency of the individual system of normative views requires the individual
preferences to be homothetic.

Finally, as a ®fth application, we consider the problem of ranking vectors
of opportunity sets in connection with a recent literature that aims at making
precise the notion of individual freedom of choice. Using results developed
in another contribution (see [40]), we show in this setting that applying
the consistency test to a priori plausible aggregation-values and end-values
that an individual can hold about the aggregation of individual rankings of
opportunity sets (as the individual tastes) implies a quite de®nite property
of the ranking of opportunity sets: That of having an additive numerical
representation.
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The organization of the rest of the paper is as follows. In the second sec-
tion we de®ne formally the general notion of normative consistency. In the
third section, we apply this notion to utilitarian aggregation-values by exam-
ining various set of possible end-values. The fourth section is devoted to the
aggregation of ordinally non-comparable tastes. The ®fth section provides a
brief discussion of the usefulness of our approach to address the problem of
laundering individual preferences. The sixth section concludes.

2 A general de®nition of normative consistency

We consider an individual who has normative conceptions on the ranking of
social alternatives in the class of social contexts in which she might evolve.
For the purpose of this paper, a social context consists of the following ele-
ments. First there is a (possibly variable) ®nite number n of individuals. Each
individual is concerned about a set X of (individual) alternatives that is taken
to be the same for all individuals. The fact that individual i �i � 1; . . . ; n�
is `concerned' about the alternatives in X means that individual i has a crite-

rion Ci for comparing the worth of the alternatives from the view point of
her tastes. Every individual criterion is taken from a class C of admissible
criteria which, in the applications considered below, will be utility functions
from X to the real line, preference orderings on X or even weaker binary
relations (as in Sect. 4.2 below).7 The fourth element of a social context is a
set Yn JX n of social alternatives. In this framework, a social alternative
is interpreted as a combination of individual alternatives which indicates
precisely who gets what. In short, a social context is a quadruplet
�n;X ; fCign

i�1;Yn� A 6
n AN�
�fng � fXg � Cn � fYng�. We denote by S the set

of admissible social contexts S J 6
n AN�
fng � fXg � Cn � fYng

 !
.

We now turn to the values that an individual can have as to how alter-
natives in Yn can be compared. As mentioned in the introduction, we ®nd

7 Our terminology, de®nitions and notation for binary relations is as follows. By a bi-
nary relation � on a set W, we mean a subset of W�W. Following the convention used
in economics, we write x � y instead of �x; y� A �. Given a set W, the set of all binary
relations on W is denoted by b�W�. Given a binary relation �, we de®ne its symmetric
factor by x@ y, �x � y�5 �y � x� and its asymmetric factor � by
x � y, �x � y�5:�y � x�. A binary relation � on W is complete if for any (possi-
bly non-distinct) x; y A W, either (or both) of the statements �x � y� or �y � x� hold, is
re¯exive if the statement x � x holds for every x in W, is transitive if x � z follows
x � y and y � z for any x; y; z A W and is anti-symmetric if x@ y) x � y. A com-
plete (and therefore re¯exive) and transitive binary relation is called an ordering and a
re¯exive and transitive binary relation is called a quasi-ordering. A binary relation � on

W is weakly compatible with a binary relation �̂ on W if and only if x �̂ y) x � y
and is strongly compatible with it if it is weakly compatible and satis®es x �̂ y)
x � y.
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useful to distinguish between two categories of such values: Aggregation-
values and end-values. The key element of ®rst category of value is a social

aggregation functions An : Cn ! b�Yn� which associates a unique binary rela-
tion on Yn to any pro®le of individual criteria. This aggregation function is
taken to belong to a certain class An which is interpreted as the largest class of
functions which satis®es ethical properties that are considered desirable by the
individual. For example, An could consist in all functions from Cn to b�Yn�
that are (weakly or strongly) Pareto-inclusive or that are non-dictatorial with
respect to the individual criteria. It could also consist of a single element (like
the sum of individual utilities if utilitarianism is adopted as aggregation value).

The other category of values concern the range of the social aggregation
function, that is the set of (ethically) admissible rankings of social alternatives.
Formally, given a number n of individuals, these end-values take the form of a
subset En of the set of all binary relations on Yn. The interpretation given to
En is that it contains all rankings of social alternatives which are compatible
with a particular notion of the `social good'.

Consider an individual who evolves in a social environment belonging to
S and who has aggregation-values embodied in the class An of social aggre-
gation functions and end-values de®ned by the class En of admissible social
rankings. Suppose now that, given the normative conception embodied in An

and En, a particular individual criterion, if adopted by all members of the so-

ciety, would result in a ranking of social states that does not belong to En.
Quite clearly an individual who would adopt such a criterion as a taste could
be quali®ed as inconsistent.

A contrario we de®ne individual normative consistency as follows.

De®nition 1. Given a class S of social contexts and a class of values embodied in

An and En, an individual criterion C is said to be consistent with An and En if

and only if An�C; . . . ;C� A En for every An A An.

We now turn to the illustrations of this notion of normative consistency.

3 Consistency in a welfarist-utilitarian setting

3.1 Consistency with income inequality aversion: The homogenous case

We consider here a case where n is ®xed, where individual alternatives are
incomes �X � R�� and where the set of social alternatives consists in all pos-
sible income distributions �Yn � Rn

��. The individual is assumed to derive
utility from income by a continuous and weakly increasingly monotonic util-
ity functions U : R� ! R�. The class CUI of individual criteria relevant for
this social context is the set of all such utility functions from income.

In the context of income distributions, a widely accepted normative
principle is an aversion for income inequality. Although this aversion may
take various forms, a weak one is the consistency with the Lorenz domin-
ation criterion. Recall that income distribution �y1; . . . ; yn� (weakly) Lorenz
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dominates income distribution �y 01; . . . ; y 0n� (denoted �y1; . . . ; yn� L

�y 01; . . . ; y 0n�) if
Pn
i�1

yi �
Pn
i�1

y 0i and if, for all j A f1; . . . ; ng, Pj

i�1

y�i�V
Pj

i�1

y 0�i�8

where �y�1�; . . . ; y�n�� and �y 0�1�; . . . ; y 0�n�� are permutations of �y1; . . . ; yn� and

�y 01; . . . ; y 0n� respectively satisfying y�iÿ1�U y�i� and y 0�iÿ1�U y 0�i� for i � 2; . . . ;

n. It is well known that L is a (quite incomplete) quasi-ordering of Rn
�.

A standard normative justi®cation for using this criterion is the so-called
Pigou-Dalton principle of transfers. This principle asserts that any money
transfer from a wealthier individual to a poorer one that do not modify their
rank in the income distribution is, every other things considered, a good thing.
Such a kind of transfer is usually called a progressive transfer. As it happens,
for any two distinct income distributions �y 01; . . . ; y 0n� and �y1; . . . ; yn�,
�y1; . . . ; yn� strictly Lorenz dominates �y 01; . . . ; y 0n� if and only if �y�1�; . . . ; y�n��
has been obtained from �y 0�1�; . . . ; y 0�n�� by a ®nite sequence of such progressive
transfers.9

Suppose that the individual has the aversion to income inequality that
underlies the notion of compatibility with the Lorenz quasi-ordering (or with
®nite sequence of progressive transfers). In terms of the formal model of the
previous section, this end-value induces the following de®nition of the set EPT

n .

De®nition 2. EPT
n is the set of all binary relations on Rn

� which are strongly

compatible with the asymmetric factor of L.10

3.1.1 Utilitarianism as aggregation value. We assume ®rst that the individual
adopts utilitarianism as its aggregation value. This aggregation-value de®nes
the singleton AU

n which contains the utilitarian functional AU
n : �CUI�n !

b�Rn
�� as its unique element. Recall for latter use that this functional is de®ned

as follows.

De®nition 3.

E�U1; . . . ;Un� A �CUI �n; E�y1; . . . ; yn�; �y 01; . . . ; y 0n� A Rn
�

�y1; . . . ; yn�AU
n �U1; . . . ;Un��y 01; . . . ; y 0n� ,

Xn

i�1

Ui�yi�V
Xn

i�1

Ui�y 0i �:

What does our de®nition of consistency implies in this context? What
properties (in addition to those listed above) must an individual utility func-

8 At least one of these inequalities must be strict in order to have strict Lorenz domi-
nation
9 See Berge [8] for an elegant proof of this result due to Hardy et al. [43]. It is easily
seen that the binary relation induced by the statement `is obtained from by a ®nite se-
quence of progressive transfers' is an anti-symmetric quasi-ordering. On the other
hand, the binary relation L is not antisymmetric since it considers equivalent all per-
mutations of a given income vector.
10 The asymmetric factor of L corresponds to the notion of strict Lorenz domination.
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tion satisfy in order to be consistent with utilitarianism and the income in-
equality aversion underlying compatibility with the Pigou-Dalton principle of
transfers? The following proposition gives the answer to that question.

Proposition 1. U A CUI is consistent with the utilitarian aggregation-value AU
n

and the end-value underlying the respect for progressive transfers EPT
n if and

only if U is strictly concave.

Proof: It is well-known that if U is strictly concave, then the function F : Rn
�

! R� de®ned by F�y1; . . . ; yn� �
Pn
i�1

U�yi� is also strictly concave and, for

this reason (see [43]), the ordering R de®ned by �y1; . . . ; yn� R �y 01; . . . ; y 0n� ,Pn
i�1

U�yi�V
Pn
i�1

U�y 0i � is strongly compatible with the asymmetric factor of L.

Suppose now that U is not concave in income. That is, assume that for some
x, z A R� such that x > z and for some l A �0; 1�;U�lx� �1ÿ l�z�U lU�x�
� �1ÿ l�U�z�. Since U��� is continuous, there is no loss of generality
in assuming l � 1

2. Consider now income distributions �y 01; . . . ; y 0n� and

�y1; . . . ; yn� A Rn
� such that, y 0j � x >

x� z

2
� yj � yi > z � y 0i for two indi-

viduals i, j and y 0k � yk for all other individuals k. The two income dis-
tributions are clearly distinct. Since �y1; . . . ; yn� has been obtained from

�y 01; . . . ; y 0n� by a progressive transfer of
xÿ z

2
from individual j to individual i,

�y1; . . . ; yn� strictly Lorenz-dominates �y 01; . . . ; y 0n�. Note however that, by

assumption,
Pn
i�1

U�yi� ÿ
Pn
i�1

U�y 0i � � 2U
x� z

2

� �
ÿU�x� ÿU�z�U 0. Hence

the ordering R de®ned by �y1; . . . ; yn�R�y 01; . . . ; y 0n� ,
Pn
i�1

U�yi�V
Pn
i�1

U�y 0i �
is not strongly compatible with L. QED

Hence if John claims to derive continuously happiness from income, then
his acceptance of the ethical norm contained in the Lorenz domination crite-
rion and the utilitarian method for aggregating individual utilities forces him
either to have marginal utility of income that decreases with his income or to
be morally inconsistent. The usual property of decreasing marginal utility of
income is, when interpreted in our setting, a normative requirement rather
than a positive assumption.

3.1.2 Consistency for a mean of order-r aggregation function. Considering
utilitarianism as an aggregation value of an individual who is averse to in-
come inequality may seem a bit contradictory. After all why would an indi-
vidual concerned with income inequality identi®es herself with an ethics like
utilitarianism who exhibits very little concern for welfare inequality? Yet util-
itarianism is only a particular case of the mean-of-order r family of social ag-
gregation function A

m�r�
n : �CUI�n ! b�Rn

�� de®ned by
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E�U1; . . . ;Un� A �CUI�n; E�y1; . . . ; yn�; �y 01; . . . ; y 0n� A Rn
�

�y1; . . . ; yn�Am�r�
n �U1; . . . ;Un��y 01; . . . ; y 0n�

,
Xn

i�1

�Ui�yi��r
" #1=r

V
Xn

i�1

�Ui�y 0i ��r
" #1=r�

if r A Rnf0g and by

�y1; . . . ; yn�Am�r�
n �U1; . . . ;Un��y 01; . . . ; y 0n�

,
Xn

i�1

ln Ui�yi�V
Xn

i�1

ln Ui�y 0i �
" )

otherwise. Utilitarianism corresponds to the case where r � 1. Lower values of
r correspond to higher degrees of inequality aversion, the highest of which ±
the maximin criterion ± being the limit of the functional as r approaches ÿy.

If one applies the test to any social aggregation function in this class, one
obtains as a corollary of proposition1 that the restriction imposed on the
individual utility function is that of r-concavity introduced by Avriel [6] and
discussed in Caplin and Nalebu¨ [20].

Recall that a function f with convex domain BJRn is r-concave if for any
l A �0; 1� and any x, y A B, it satis®es

f �lx� �1ÿ l�y�V ��1ÿ l� f �x�r � l f �x�r�1=r if r0 0

ln f �lx� �1ÿ l�y�V �1ÿ l� ln f�x� � l ln f �x� otherwise:

Hence, for r � 0 (corresponding to the social aggregation function associated
to the symmetric Nash bargaining solution), the restriction implied by r-
concavity is that of log-concavity. As r approaches ÿy, r-concavity reduces
to quasi-concavity. For this reason, an individual who identi®es with a max-
imin aggregation function, who is averse to income inequality and who has a
utility function that is increasingly monotonic with respect to income (and
therefore quasi-concave in this unidimensional setting) will always be consis-
tent according to de®nition.

3.2 Consistency with income inequality aversion and utilitarianism: The

heterogeneous case

In the preceding example, individuals were assumed to be identical in every
respect other than income (and possibly utility). Yet in many circumstances
where comparisons of income distributions are performed, such an assump-
tion can not be sustained. Utility notwithstanding, individuals or households
do di¨er by other dimensions, like their health or handicap, than income.
These dimensions typically a¨ect the ability of income recipients to convert
income into utility.
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Suppose for simplicity that there is only one of these dimensions, say the
health status, represented by a non-negative real variable y, the larger value of
which being associated with better health. In terms of the formal framework
of the preceding section, individual alternatives are income and health status
combinations (that is X � R� �R�� and social alternatives are all income
and health status allocations �Yn � R2n

� �. The class of individual criteria is the
set CUHI of all utility functions for health and income that are increasing with
respect to both variables and di¨erentiable with respect to income. Here
again, we assume that the individual adopts utilitarianism as her aggregation
value (de®ned formally just as before using CUHI instead of CUI as the domain
of de®nition of the utilitarian functional in de®nition 3).

In this context, a natural extension of the Pigou-Dalton principle of
transfers would be to consider that, ceteris paribus, transferring income from a
richer and healthier household to a poorer and less healthy one is a good thing
when this transfer does not modify their relative ranking with respect to both
income and health. Formally, we de®ne such a restricted progressive transfer

(RPT) as follows:

De®nition 4. Given any two distributions of incomes y and y 0 A Rn
� and a dis-

tribution of health status y A Rn
�, we say that �y; y� is obtained from �y 0; y� by a

RPT if and only if there are two individuals i and j such that 1) yi V yj, 2)
y 0j � d � yj U yi � y 0i ÿ d for some dV 0 and 3) y 0h � yh for all h0 i; j.

As in the case of the Pigou-Dalton principle of transfer, we can extend this
idea by saying that the fact of going from one distribution of income to
another (for a given distribution of health status) by a ®nite sequence of RPT

so de®ned is also, ceteris paribus, a good thing. We de®ne the binary relation
``is obtained from by a ®nite sequence of restricted progressive transfers'' �dRPT�
on Rn

� �Rn
� (formally the transitive closure of RPT) as follows.

De®nition 5. E�y; y�, �y 0; y 0� A Rn
� �Rn

�, �y; y�dRPT�y 0; y 0� if and only if 1)

y 0 � y and 2) there exists a sequence fytgT
t�0�T A N�; yt A Rn

� for all t) such

that y0 � y; yT � y 0 and �yt; y� is obtained from �yt�1; y� by a RPT for t �
0; . . . ;T ÿ 1.

Suppose that we assume that end-value of this individual is the set ERPT
n of

all binary relations on Rn
� �Rn

� that are compatible with dRPT . Then apply-
ing our consistency test leads to the following property of the individual utility
function.

Proposition 2. U A CUHI is consistent with the utilitarian aggregation value AU
n

and the end-value ERPT
n associated with the respect for restricted progressive

transfer if and only if it is strictly concave in income and satis®es yV y 0 )
Uy�y; y�UUy�y; y 0� for every y A R�.

Proof: For the su½ciency part, suppose that U has the assumed property and
let ŷ and ~y A Rn

� be any two distinct distributions of income such that �ŷ; y� is
obtained from �~y; y� by a RPT for a distribution of health status y A Rn

�. We
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need to show that
Pn
h�1

U�ŷh; yh� ÿ
Pn
h�1

U�~yh; yh� > 0. Clearly,
Pn
h�1

U�ŷh; yh�ÿPn
h�1

U�~yh; yh� � U�~yi ÿ d; yi� ÿU�~yi; yi� �U�~yj � d; yj� ÿU�~yj ; yj� with yj U

yi and ~yj � d � ŷj U ŷi � ~yi ÿ d for some d > 0. If yj � yi, the continuity and
strict concavity of U with respect to income ensures that U�~yj � d; yj�ÿ
U�~yj; yj� > U�~yi; yi� ÿU�~yi ÿ d; yi�. If yj U yi, we note ®rst that by strict
concavity of U with respect to income, one has

U�~yj � d; yj� ÿU�~yj; yj� > U�~yi; yj� ÿU�~yi ÿ d; yj� �A�
if d > 0 and ~yi ÿ dV ~yj � d. Now, since U is di¨erentiable with respect to
income at every level of health status, one has, by Cauchy's theorem, that

U�~yi; yj� ÿU�~yi ÿ d; yj�
U�~yi; yi� ÿU�~yi ÿ d; yi�

� Uy�z; yj�
Uy�z; yi�

for some z A �~yi ÿ d; ~yi� which, since Uy�z; yj�VUy�z; yi�, implies that

U�~yi; yj� ÿU�~yi ÿ d; yj�VU�~yi; yi� ÿU�~yi ÿ d; yi�: �B�
Combining inequalities (A) and (B) yields the desired conclusion. Repeating
this argument for any ®nite sequence of distributions of income such that one
is obtained from the other by a RPT completes the proof of the su½ciency
part of the proposition. For necessity, assume that U is either 1) not strictly
concave in income for some health status or 2) such that, for some y; y 0 A R�
for which yV y 0, there is some z A R� satisfying Uy�z; y� > Uy�z; y 0�. In case
1), we can apply the proof of proposition 1. In case 2) since U is di¨erentiable

with respect to income, there exists some d > 0 such that
U�z� d; y� ÿU�z; y�

d

>
U�z; y 0� ÿU�zÿ d; y 0�

d
. Consider then a distribution of heath status y A Rn

�

and two distinct income distributions ŷ and ~y A Rn
� such that, for some i, j,

yi � y 0 < yj � y and ~yj � d � ŷj � ŷi � z < ~yi � z� d while, for all other

income recipients h0 i; j; ~yh � ŷh. Clearly �ŷ; y� is obtained from �~y; y� by a

RPT. Yet
Pn
h�1

U�ŷh; yh� ÿ
Pn
h�1

U�~yh; yh� � U�z� d; y 0� ÿU�z; y 0� �U�z; y�ÿ
U�zÿ d; y 0� < 0. QED

Hence, a utilitarian who believes in the value judgment embodied in the
quasi-ordering dRPT would not be consistent in claiming that he had a utility
function that exhibits a marginal utility of income that is increasing in either
income or health status.

3.3 Reconciling utilitarianism with the `ethics of responsibility'

In the eighties, philosophers such as Dworkin [30] and, after him, Arneson [1]
and Cohen [21] have presented informal arguments in favor of a nonwelfarist
and egalitarian theory of justice in which the responsibility borne by individ-
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uals over some of their traits is given an explicit role. The ideas of these phi-
losophers have been recently examined in the context of formal economic
models by Bossert [15], Bossert and Fleurbaey [16], Fleurbaey ([33], [34]) and
Roemer ([59], [60], ch. 8) among others.

Very roughly, this `ethics of responsibility' can be summarized as follows.
Among the many traits (talents, handicaps, preferences, etc.) that can a¨ect
the individual's achievements (whatever those are), one must distinguish traits
that are morally relevant from those that are morally irrelevant. Morally rel-
evant traits are those for which the individual can be held responsible. On the
other hand the individual is not supposed to be responsible for the value taken
by irrelevant traits. In this approach, traits for which the individual is held
responsible have reason to a¨ect the individual's achievement. As a result,
di¨erences in individuals achievements which can be unambiguously attrib-
uted to di¨erences in those traits (and only to di¨erence in those traits) are not
compensable at the bar of justice. For if they were, the individual's responsi-
bility would be denied. Using Fleurbaey [35]'s terminology, let us refer to this
®rst principle as to that of natural reward. On the other hand, di¨erences of
achievements which can be attributed to di¨erences in morally irrelevant traits
(and only to those di¨erence) are considered morally irrelevant. For this
reason, they should be more or less fully compensable at the bar of justice.
This second requirement is called `principle of compensation' by Fleurbaey.
The objective of the `responsibility' approach is to look for rankings of social
states that respect simultaneously these two principles. In some economic
environment, and for some axiomatic formulation of these principles, such a
task has been proved di½cult (see e.g. Bossert [15] and Fleurbaey ([33], [34]).
On the other hand, there exists social choice correspondences that satisfy
other axiomatic expressions of the two principles in some environments.
Examples are given in Bossert and Fleurbaey [16] and Roemer ([59], [60]).

Advocates of the `responsibility' approach insist typically on the fact that
it is not welfarist. There are two reasons that justify such a claim. One is the
fact the individual's `achievements' that are considered in the `responsibility'
approach need not be (and typically are not interpreted as) individual utilities.
However, this distinction is more semantic than substantial. The standard
notion of utility employed in economics is su½ciently ¯exible (some would
say su½ciently ambiguous) to be interpreted as an index of Rawl's `primary
goods' or of Sen's `functionings' or of any other notion of well-being that
one might have in mind. The other factor that distinguishes more substantially
the `responsibility' approach from welfarism is the fact that, in the former,
knowledge of the individual's achievement does not su½ce for comparing al-
ternative social states from a normative standpoint. Information on the value
taken by the relevant and the irrelevant characteristic is also important (not to
say relevant) for normative appraisal. Although this distinction is signi®cant,
it is nonetheless possible to make welfarism consistent with the `responsibility'
ethics if the individuals `advantage' functions are made consistent with the
principle of compensation and of natural reward. The result of the last sub-
section is directly relevant for this purpose.
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To illustrate, let us consider the following simple model inspired by the
`responsibility' literature. There are two individual traits represented by real
variables r and y. r is a trait for which individuals are assumed to be respon-
sible. We shall interpret it as indexing the amount of `e¨ort' undertaken by the
individual. In the background, we shall assume that there is a `natural reward'
function that associates to every level of e¨ort the income that is `naturally'
obtained by an individual who responsibly chooses to expand that level of
e¨ort. We assume that this `natural reward' function is increasing with e¨ort.
The process by which individuals choose their level of `e¨ort' (presumably by
maximizing some objective function) shall not concern us in this model. As in
the last subsection, y is interpreted as a parameter (say the health) for which
the individual is not assumed to be responsible. Individual i's `achievement' ±
or utility ± function Ui : R3

� ! R� is assumed to be monotonically increasing
in income as well as in health and di¨erentiable (and therefore continuous)
with respect to income. Nothing a priori is assumed about the relationship
between utility and e¨ort. Let CUEHI denote the class of all such utility func-
tions for e¨ort, health and income.

In terms of the formal model of Sect. 2, the set Yn of social states is thus
assumed to comprise all income-e¨ort-health allocations (that is Yn � R3n

� ).
As before, rankings of social states are assumed to result from the aggregation
of the individual utility functions by the utilitarian functional de®ned just as in
Subsect. 3.1 (using CUEHI instead of CUI in De®nition 3). We now give state-
ments of the principles of natural reward and compensation that an adept of
the `responsibility' approach would like the social ranking to satisfy.

For this task, we introduce the following de®nitions.

De®nition 6. Given any two income-e¨ort-health allocations �ŷ; r̂; ŷ�; �~y; ~r; ~y� A
R3n
� , we say that �ŷ; r̂; ŷ� is obtained from �~y; ~r; ~y� by a compensating transfer if

�r̂; ŷ� � �~r; ~y� and there exists two individuals i and j such that 1) r̂i � r̂j 2)

ŷi V ŷj, 3) ~yj � d � ŷj U ŷi � ~yi ÿ d for some dV 0 and 4) ŷh � ~yh for all h0
i; j.

De®nition 7. Given any two income-e¨ort-health allocations �ŷ; r̂; ŷ�; �~y; ~r; ~y� A
R3n
� , we say that �ŷ; r̂; ŷ� is obtained from �~y; ~r; ~y� by a natural reward transfer

if �r̂; ŷ� � �~r; ~y� and there exists two individuals i and j such that 1) r̂i < r̂j 2)

ŷi � ŷj , 3) ~yj � d � ŷj U ŷi � ~yi ÿ d for some dV 0 and 4) ŷh � ~yh for all h0
i; j.

As in the preceding subsection, we let the notation cCT and dNRT stand
for the transitive closures of the binary relations CT and NRT respectively.
In this setting, we de®ne the principle of compensation as the requirement for
the social ranking be strongly compatible with cCT . As a matter of fact, this
requirement is a very weak version of the principle of compensation discussed
above. For this requirement merely says that a ®nite sequence of income
transfers from richer and healthier individuals to poorer and less healthy ones
that do not modify the relative ranking of individuals in terms of income
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is recommendable when the individuals between which the transfers take
place exert the same amount of e¨ort. Recall that the compensation principle
requires that income should be redistributed in a way which equalizes (or
maximin) individual's achievement when the individuals exert the same level
of e¨ort. Given that individuals' achievements are assumed to be increasing
in both health and income, it is clear that a maximin social aggregation func-
tion will be compatible (at least weakly) with cCT . Compatibility with cCT

is also weaker than most usual statements of the principle of compensation
in the sense that the quasi-ordering cCT is restricted to social states with iden-
tical distribution of individual traits. This quasi-ordering does not say any-
thing about the relative ranking of social states in which the distribution
of individual traits di¨er. Yet most expressions of the compensation princi-
ple found in the literature (for example the axiom of group solidarity con-
sidered in Bossert and Fleurbaey [16]) involve comparisons of such social
states.

Analogously, we express the principle of natural reward as the requirement
of strong compatibility of the social ranking with dNRT . Here again, such a
requirement is a weak expression of this principle. If (as it is assumed herein)
individual income is increasing with individual e¨ort, and if the individual's
exercise of responsibility (in the choice of e¨ort) is to be respected by society,
then any redistributive policy should leave an individual which has exerted
more e¨ort than another with a higher income when the two individuals are

endowed with the same health. dNRT is weaker than this requirement since it
only claims that a transfer of income from a rich individual who had exerted a
low e¨ort to a poorer one who has exerted more e¨ort is a good thing when
the two individuals have the same health.

Suppose an individual wants the social ranking to respect the principle
of compensation and natural reward (that is, her end-values is the set ECNR

n

of all binary relations on Yn that are compatible with both cCT and dNRT ) and
adopts utilitarianism as her aggregation value. How should she restrict her
utility function in this case? The following proposition (whose proof, which
extends that of Proposition 2 in a straightforward manner, is omitted) gives
the answer to this question.

Proposition 3. U A CUEHI is consistent with the utilitarian aggregation-value

AU
n and the end values ECNR

n de®ned by the compatibility with the principles of
compensation and natural reward if and only if it is strictly concave in income

and satis®es 1) yV y 0 ) Uy�y; r; y�UUy�y; r; y 0� for every �y; r� A R2
� and 2)

rV r 0 ) Uy�y; r; y�VUy�y; r 0; y� for every �y; y� A R2
�.

Hence a utilitarian individual who identi®es herself with the two ethical
pillars of the `ethics of responsibility' (`the signal achievement in the ®eld in
the last ®fteen years' according to Roemer [60]) must, in order to be consistent
with her theory, derive extra pleasure from extra money in a way that is
decreasing with respect to her health and her income and increasing with the
amount of e¨ort.
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4 Consistency in an ordinal and interpersonally non-comparable context

4.1 The mismarriage between money-metrics summation and income inequality

aversion

This illustration is closely related to the preceding ones (the discussion of the
`ethics of responsibility' notwithstanding) but leads to a restriction of individ-
ual ordinal preferences (instead of a restriction of the individual utility func-
tion). We assume here again that the number of individuals n is ®xed and that
X � R l�1

� . We interpret R l�1
� (with typical element �p; y�� as the set of all

price-income combinations that the individual may face when choosing alter-
native l-dimensional consumption bundles (assuming that individuals treat
prices and incomes as parametric to their decision). The class CIO of individ-
ual criteria relevant for this example is the class of all (indirect) orderings R
on R l�1

� that have continuous numerical representations (see Debreu ([26])

V : R l�1
� ! R� that are non-increasing in prices, non-decreasing in income,

quasi-convex in prices and homogenous of degree 0 with respect to all varia-
bles. These representations are called indirect utility functions. It is a well
known duality result (see Blackorby et al. [12]) that V : R l�1

� ! R� is con-
tinuous, non-increasing in prices, non-decreasing in income, quasi-convex in
prices and homogenous of degree 0 with respect to all variables if and only
if there is a function U : R l

� ! R�, called the primal utility function asso-
ciated to the indirect ordering R, such that, for all �p; y� A R l�1

� , V�p; y� �
max
x AR l

�
U�x� subject to p � xU y. We further assume that the preferences of the

individuals are such that, among the primal utility functions, there is at least
one that is concave.11 Given an indirect utility function V representing a
preference ordering in CIO, we can de®ne a so-called money-metric utility
function m : R2l�1

� ! R� by:

E�q; p; y� A R2l�1
� ; m�q; p; y� � min

x AR l
q � x subject to U�x�VV�p; y�

Intuitively, this function gives the minimal income that an individual needs
when facing prices q to be as well-o¨ as in the situation where she was facing
price p and had an income of y. The prices vector q is usualy called the refer-

ence-prices vector. It is well-known (and obvious) that, for a given reference
price vector, m is an increasingly monotonic transform of the image of the
function V and, for this reason, represents exactly the same preference order-
ing as V. For this reason, and because this function can in principle be
observed from individual demand behavior (see Deaton [25] Samuelson [62]
or Diewert [28]), it has become a standard tool of applied welfare economics
analysis.

11 Preferences that have a concave utility representation are called concavi®able (see
Kannai [50]).
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Given this state of a¨airs, an illustration of the consistency test could be
the following. Suppose that, for reason of observability, the only information
that the social planner can obtain on the individuals indirect preference
orderings on R l�1

�� takes the form of a money metric utility function for some
reference prices. Suppose further that it has been agreed in advance that the
social rankings of price-incomes distributions (the prices being the same for all
individuals) are those that obtains from comparing the values of the sum of
these individual money-metric functions in alternative price-incomes dis-
tributions. That is, we suppose that Yn � R l�n

�� (with typical element �p; y�)
and that the aggregation-values of the individual is the set ASMM

n of all rank-
ings of R l�n

�� that result from the summation of the money metric representa-
tions of indirect orderings for some reference price. Formally, ASMM

n is
de®ned by

De®nition 8.

ASMM
n �

�
Aq

n : �CIO�n ! b�Rn
�� : �bq A R l

����E�R1; . . . ;Rn� A �CIO�n�;

�p; y�Aq
n �R1; . . . ;Rn��p 0; y 0� ,

Xn

i�1

mi�q; p; yi�

V
Xn

i�1

mi�q; p 0; y 0i �E�p; y�; �p 0; y 0� A R l�n
��

�
:

As end-values, we assume that the individual dislikes income inequality
at identical price con®gurations. As in Sect. 3.1, we express this inequality
aversion by the set EPT

n of all rankings of R l�n
�� which are compatible with the

Lorenz-domination criterion (or the principle of progressive transfers) as
applied to social alternatives that have the same prices con®guration. Then we
can ask what restrictions of individuals orderings on R l�n

�� are implied by our
consistency if we assume that the individual is uncertain about the choice of
reference prices that will be made by the social planner. Note carefully the
di¨erence with the preceding illustration. In the previous case, we were look-
ing for a restriction of the individual utility function which was therefore taken
to be interpersonally and interpersonally meaningfully comparable. Here the
institution in charge of aggregating individual criteria into collective ranking
does not have such a rich information structure. The only meaningful data for
aggregation are individual preference orderings and the set of aggregation
functions that map these ordinal preferences into social rankings are those
consisting in summing the money metric representations of these preference
for some unknown level of reference prices. Given the poverty of the infor-
mational structure, the restriction of the individual preferences implied by our
de®nition of moral consistency will be more stringent than in the previous
section. Indeed the following proposition can be derived as an immediate
consequence of Theorem 1 in Blackorby and Donaldson [10].
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Proposition 4. An indirect ordering R A CIO is consistent with the summation of
money metric aggregation-values ASMM

n and with the end-value EPT
n de®ned

by the compatibility with the Pigou-Dalton principle of transfers if and only if

the preference represented by primal utility function associated with R is

homothetic.

Proof: R A CIO is consistent with ASMM
n and EPT

n if and only if, for every ref-
erence price vector q, the ordering Aq

n �R1; . . . ;Rn� of R l�n
�� of De®nition 8 is

compatible with L. As shown in Proposition 1, for this to be true, it is neces-
sary and su½cient that m� � be concave in income. But by virtue of Theorem 1
in Blackorby and Donaldson [10] (and of Theorem 3.18 of Diewert [27]), m� �
is concave in income for all reference price vectors if and only if the preference
ordering that is represented by the primal utility function associated to R is
homothetic. QED

That homotheticity of individual ordinal preferences can be interpreted as
a normative requirement (rather than a positive assumption) is likely to be the
source of some discomfort to many. Yet the reason for this discomfort should
be imputed, in our view, more to the implausible assumption that an individ-
ual would agree to let collective decisions be taken by summing money metric
representations of individual preferences than to our consistency test. To that
extent, Proposition 4 reinforces Blackorby and Donaldson's [10] conclusion
that income inequality aversion does not go hand in hand with the common
practice of evaluating economic policy by summing money metric represen-
tation of the individuals ordinal preferences.

4.2 Normative consistency and aggregation of rankings of opportunity sets

The issue of de®ning and measuring individual freedom of choice has received
attention recently (see, inter alia, Arrow [3], Bossert et al. [17], Gravel ([38],
[39]) Jones and Sugden [49], Klemisch-Ahlert [52], Pattanaik and Xu [54],
Puppe ([55], [56]), Sen ([71], [72], [73]) and Suppes [74]). Typically, this ques-
tion is handled by studying the consequences of imposing `plausible' proper-
ties, or axioms, on the binary relation induced by the statement `o¨ers at least
as much freedom as' applied to alternative individual opportunity sets. In this
approach, an opportunity set is interpreted as the set of all options to which an
individual has access and from which she will, in some latter stage, make a
choice.

The consistency test can be applied to this problem by interpreting the
framework of Sect. 2 as follows.

Assume that X is the set of all non-empty subsets of some ®nite set W of
options. A typical element B of X is interpreted as an opportunity set. There is
a variable number n A N�� of individuals. For any such number n, the set Yn

of social alternatives is assumed to be X n, the typical element �B1; . . . ;Bn� of
which being interpreted as an allocation of opportunities.

The class of admissible individual criteria is the set CFR of all freedom-
rankings � (with asymmetric and symmetric factors � and @) of individual
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opportunity sets in X that are weakly monotonic with respect to set inclusion.
We formally de®ned this set as follows.

De®nition 9. CFR � f� A b�X� : EB;B 0 A X ;B 0JB) B � B 0 and b x A W
such that X � fxgg.

This class of rankings of individuals opportunity sets is typically conceived
(see for example the discussions in [38], [39], [55] and [56]) as the largest one
that is compatible with a minimally acceptable notion of freedom of choice.

We assume that the aggregation-values to which the individual subscribe
for this problem is the class AUN of social aggregation functions that are
compatible with unanimity. We de®ne formally this latter notion as follows.

De®nition 10. Given a number n of individuals, a social aggregation func-

tion An : �CFR�n ! b�X n� is compatible with unanimity if for any pro®le

��1; . . . ;�n� A �CFR�n of individual rankings and any allocations of oppor-

tunities �B 01; . . . ;B 0n� and �B1; . . . ;Bn� A X n such that B 0i �i Bi for all individual

i and B 0j �j Bj for at least one j, we have �B 01; . . . ;B 0n� AA
n ��1; . . . ;�n�

�B1; . . . ;Bn�g (where AA
n ��1; . . . ;�n� is the asymmetric factor of

An��1; . . . ;�n�).

That is, the only requirement imposed on the social aggregation function
is to be strongly consistent with unanimity. If no individual looses freedom
and at least someone gains freedom in moving from one allocation of oppor-
tunities to another, then the move should be considered as strictly enhancing
social freedom.

A key assumption for the result to come is for the domain of social con-
texts to be larger than that of the preceding examples. Indeed, we assume here
that

S � 6
n AN�
fng � fXg � �CFR�n � fX ng

We are therefore interested in aggregating individual ranking of opportunity
sets in society of every conceivable ®nite size.

In order to discuss some plausible end-values that the individual may have
on the social ranking of allocations of opportunities, we introduce the fol-
lowing de®nition.

De®nition 11. Given any number n > 1 of individuals and any two allocations

of opportunities �B1; . . . ;Bn� and �B 01; . . . ;B 0n�, we say that �B1; . . . ;Bn� is
obtained from �B 01; . . . ;B 0n� by a bilateral transfer of option (denoted (B1; . . . ;Bn)
TO �B 01; . . . ;B 0n�) if there exists an option b A W and two individuals j and i such

that the following holds (1) Eh0 i; j Bh � B 0h; (2) b A B 0j ;Bj � B 0jnfbg and (3)
b B B 0i ;Bi � B 0i W fbg.

In words, a bilateral transfer of option a from individual j to individual i is
simply a move by which access to option a is transferred from individual j to
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individual i. In an analogous fashion as in section 3, we can de®ne the transi-
tive closure cTO of TO which would then be interpreted as meaning ``is
obtained from another by a ®nite sequence of bilateral transfers of option''

Given this, we consider as the individual end-values the set ENSPR of all
binary relations which exhibits No Strict Preference for Redistribution of
a given amount of options across a given number of individuals and, this,
no matter what this number of individuals is. Formally, we de®ne ENSPR as
follows.

De®nition 12. ENSPR � 6
n AN��

fRn A b�X n� : E�B1; . . . ;Bn� and �B 01; . . . ;B 0n� A
X n; �B1; . . . ;Bn� cTO �B 01; . . . ;B 0n� ) :��B1; . . . ;Bn� Pn �B 01; . . . ;B 0n�g (where

Pn denotes the asymmetric factor of Rn.

In words, the normative requirement contained in ENSPR rules out the
possibility for a simple reallocation of the accessible options among a given
number of opportunity sets to lead to a strict improvement in social freedom.
Although we do not have a wealth of theories telling us how to evaluate social
freedom (as opposed to individual one), the principle underlying the de®nition
of ENSPR does not seem unreasonable for this purpose. For suppose it was not
satis®ed. Then, this would imply the possibility of improving social freedom
by simply redistributing the access to some (or to all) of the options. But if we
simply redistribute the access to every option (by a ®nite sequence of bilateral
transfers of options), it means that, for every individual who gains access to a
new option, there is another individual who looses access to that same option.
Provided that freedom of choice is conceived in terms of accessibility to the
various options, it seems counterintuitive that society's overall freedom can be
enlarged from a mere redistribution in the access to the various options
among its members. In order to get a somewhat less abstract picture of the
concepts presented so far, it may be helpful to consider the following example
(taken from Gravel, Laslier and Trannoy [40]).

Example 1: Assume a country where the right to vote at national elections is

given only to male adults and in which there is as many male and female adults.

Without being speci®c about the way options are de®ned, one can say that in

such a society, every male adult has the option of voting at national election for

whoever available candidate that suits his taste best. However, no female adult
has this option in her opportunity. Imagine now that, for some reason, it is de-

cided that only the female adult will be given the right to vote. Provided that this

decision has no e¨ects other than transferring the option of voting from male to

female adults, it is clear that the new allocation of opportunities brought about

by the decision has been obtained from the previous one by a series of bilateral

transfers. The end-value judgement described above implies that such a change

should not be recorded as a strict improvement in society's overall freedom.

Applying the consistency test to this setting yields the following
proposition.
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Proposition 5. An individual ranking of opportunity set � A CFR based on free-
dom of choice is consistent with the aggregation value AUN de®ned by the

respect for unanimity and with the end-value ENSPR underlying the refusal of

expressing strong preference for redistribution only if there exists a function

v : W! R� such that, for all B;B 0 A X ;B � B 0 , P
x AB

v�x�V P
y AB 0

v�y�.

Proof: Suppose that an individual criterion � on X is such that there exists
no function v : W! R� for which B � B 0 , P

x AB

v�x�V P
y AB 0

v�y� for every B

and B 0 A X . Then, as shown in Gravel et al. [40], one can ®nd a number n of
individuals and two allocations of opportunities �B1; . . . ;Bn� and �B 01; . . . ;B 0n�
A X n satisfying 1) �B1; . . . ;Bn� cTO �B 01; . . . ;B 0n� 2) Bi � B 0i for every individual
i and 3) Bj � B 0j for at least one individual j. For this reason one has

�B1; . . . ;Bn� AA
n ��1; . . . ;�n� �B 01; . . . ;B 0n� for any function An in AUN. But

then An��1; . . . ;�n� B ENSPR. QED

In words, the proposition says that the consistency of a freedom-based
ranking of individual opportunity sets with an aggregation value respectful for
unanimity and with an end-value that refuses to express a strict prefer-ences
between allocations of the same number of options among the same number
of individuals requires the ranking to have an additive numerical representa-
tion. This class of rankings is a generalization of the well-known cardinality
rankings of opportunity sets (examined by Pattanaik and Xu [54], Suppes [74],
Bossert et al. [17] among many others) by allowing the numerical weights
assigned to the di¨erent options to di¨er. We note that the requirement for
an individual ranking of opportunity sets to have an additive numerical rep-
resentation is only necessary for normative consistency. In the absence of
further information on the structure of the aggregation functions contained in
AUN, this requirement is not su½cient.

5 Normative consistency and preferences laundering

So far, we have described our method as a test for checking the consistency of
a system of normative views held by an individual in a social choice context.
In our view, such a test can help in examining further the alleged di½culty of
welfarism in producing `ethically defensible' rankings of social states and the
related need to launder individuals `utilities' before aggregating them.
According to Goodin [37] (p. 76) the problem with welfarism ``is that prefer-
ences sometimes seem `dirty'. Surely it makes sense to see whether they cannot
somehow be `laundered' before we discard them altogether''. Yet no convinc-
ing method for doing this `laundering' has emerged.

The di½culty of obtaining satisfactory `laundering' methods is, of course,
closely related to the di½culty of properly appraising why the examples of
expansive tastes, tamed wife, etc. set forth by critics of welfarist are really
telling. It is di½cult to launder utilities because it is di½cult to identi®es the
dirt that soils them.
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Why for instance do we ®nd it `ethically unacceptable' to give more re-
source to someone with expensive tastes and less resource to someone with
`humble needs' as Dworkin [30] has suggested? It is, perhaps because we think
that an excessive inequality in resources ± as opposed to utilities ± is bad. Or
it is perhaps because we think that individuals should bear responsibility over
some aspect of their preferences ± or theiry utility function ± and should not
require resource compensations for di¨erences in terms of the variables for
which they are held responsible. Whatever this reason is, we have suggested
in this paper that it can plausibly be expressed as a restriction of the class
of collective rankings of social states that one may wish to consider. For in-
stance, if we think that, other things considered, resources inequality is ethi-
cally objectionable, then we require the social ranking to exhibit some sort
of resource inequality aversion (as done in Sect. 3.1 and 3.2). If on the other
hand we believe that there are variables that individuals should be held re-
sponsible for, then we may impose on the social ranking that it somehow
`respects' the outcome that results when individuals exercise their responsibil-
ity (as done in Sect 3.3). At any rate, it appears clearly important that the
alleged di½culty of welfarism to produce social rankings that are `ethically
defensible' be expressed in terms of an explicit notion of `ethical defensibility'.
Our approach o¨ers a framework for doing so. It therefore o¨ers a ®rst step
for performing the laundering although many questions remain unsolved.

To see why, consider the ®rst illustration of utilitarian aggregation with
income inequality aversion. In this setting, we were led to the conclusion that
an individual who is a committed tastes-utilitarian, who dislikes income in-
equality and who converts income into happiness by a convex function would
be inconsistent. Suppose the individual takes our approach seriously and ask
us what she can do to develop a more consistent view.

Clearly, our answer will be:
± ``You have to give up at least one of the three elements: Utilitarianism,

aversion to income inequality or increasing marginal utility for income.''
Suppose then that, after thinking about it for a while, our individual comes

back to us and say:
± ``Well, I have been convinced by Bentham et al. and by the axiomatiza-

tion of utilitarianism on economic domains proposed by Donaldson and
Roemer [29] or by Bordes et al. [13] that utilitarian aggregation of tastes is the
only sensible think to do. Moreover, I am deeply convinced that, everything
else being the same, when a rich individual gives a penny to a poor, the world
becomes better. Hence the only thing I am willing to change is my utility
function. That is, I realize now fully, thanks to your theory and to professor
Goodin, that my utility function is dirty and that I should put it in the wash-
ing machine. According to your theory it should get out concave. That's all
right but which concave should I take? In so far as I think about it, I derive
more extra fun from each extra penny the more money I have. So how
should I modify my way of deriving pleasure out of income? Should I take
the utility function that is the `closest' to my own? And what `closest' means
here?''
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± ``. . .''
Our theory does not o¨er any clue for answering questions such as these.

As mentioned, it does not even lead to the conclusion that the individual tastes
is the element that should be reformulated. And whenever it does, it provides
no inside as to how this reformulation should be done.

6 Conclusion

Various cultures have various ethics and acts regarded as `moral' by some can
be regarded as immoral by others. Yet most ethical systems have in common
the property of appraising the morality of individual acts by resorting to an
operation of universalization. As recalled above, by such an operation, the
actor evaluates the consequence of her act in putting herself in the hypotheti-
cal situation in which everyone else acts in an equivalent way as she does. In
this paper we have suggested with a few illustrations how this idea could lead
to non-trivial restrictions of individual criteria in the context of the aggrega-
tive method in social choice.

In the present paper, we have interpreted the individual criterion as a
`message' sent by the individual to the social planner for ethical reason. The
interpretation thus given to the `message' di¨ers sharply from the one given to
that word in the conventional implementation literature. This message should
be interpreted as meaning `I claim that my individual criterion that should be
taken into account for de®ning social good is' rather than `I claim that my
individual criterion is' as in standard implementation theory. As mentioned,
our approach contrasts with many methods for restricting the set of admissi-
ble individual criteria (or preferences) proposed in the economic and philo-
sophical literature, in that it is not exogenous with respect to the individual.
Instead the restriction of individual criteria to which our notion of moral
consistency leads results from a `deliberative process' by which the individual
tries to make consistent her (individualistic) criterion with a set of principles
for making collective judgement with which she identi®es.

If we believe that the endogenization of this process that we have proposed
in this paper is a useful preliminary step in the direction of obtaining satis-
factory methods for restricting the type of preferences that individuals can
have, we are also fully aware that much more need to be done. One direction
that remains to be explored is that of coordinating the normative views of
distinct individuals. Suppose for instance that we have a group of individuals
who are all utilitarian and averse to income inequality and who have adopted
a concave utility function. Yet, when these individuals will aggregate their
normative views and accept in advance to take collective decision by summing
their concave utility functions, they are likely to sum di¨erent utility functions.
Because of this, they may fail to produce a ranking of social states that is
compatible with the Lorenz domination criterion. A further line of investiga-
tion would be to check how such a group of individuals could solve its coor-
dination problem.
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