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Abstract

Policies can respond to preferences, but preferences can also respond to
policies. Endogenous preferences lead to both challenges and opportunities
for policy making. A policy that induces preferences which tighten incentive
constraints can severely contract the options available to a policy maker. But
the converse can greatly expand these options. We propose the concept of a
social welfare equilibrium for policy evaluation under endogenous preferences.
We show that social welfare equilibria also offer a novel way to compare social
welfare functions. We illustrate such a comparison in an application to optimal
income taxation. We find that more inequality-averse social welfare functions
induce more efficient social welfare equilibria, which suggests that equality and
efficiency can be complements, rather than substitutes, when preferences are
endogenous.
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1 Introduction

Policies can respond to preferences, but preferences can also respond to policies. These forms
of endogenous preferences lead to both challenges and opportunities for policy making.
A naive policy maker can choose policies that unintentionally induce preferences which
tighten their incentive constraints, severely contracting the options available to them. But a
sophisticated policy maker can choose policies that intentionally loosen incentive constraints,
greatly expanding their available options.

Take, for example, the large-scale increase in fiscal capacity in most developed countries
during the twentieth century. An increase in voluntary tax compliance, driven by policies
that prioritised public good provision, played a pivotal role alongside improvements in
enforcement to increase tax revenues from around 10% of GDP in most countries in the
1900s, to over 40% in some by the 2000s (e.g. Besley 2020). This increase in tax revenues
has enabled governments to expand the scope of their policies into sectors that had been
beyond reach, such as the provision of public education, health care, and pensions. Policies
can also provoke retaliatory responses when they are deemed unfair (e.g. Besley, Jensen, et
al. 2023), signal the intentions of policy makers that prompt individuals to reciprocate (e.g.
Fehr, Hart, et al. 2011), generate social interactions that shape other-regarding preferences
(e.g. Rao 2019), introduce legislation that shift social norms (e.g. Aksoy et al. 2020), and
share information that change the beliefs used to form expected payoffs (e.g. Baseler et al.
2025), among many further examples.!

This paper proposes the concept of a social welfare equilibrium for policy evaluation when
preferences are endogenous. In the standard social welfare function framework, a policy
maker evaluates policies based on the allocations they induce, taking individual preferences
as given. Policy evaluation is based on the concept of an optimal allocation, which maximises
social welfare over a given set of feasible allocations. However, when preferences can respond
to the policies chosen by a policy maker, choosing an optimal allocation can change not only
the way in which individuals value allocations, but also which allocations are feasible at all,
through the incentive constraints. Choosing an initially optimal allocation can induce new
preferences under which that allocation becomes suboptimal, perhaps not even feasible. But
choosing an initially suboptimal allocation can induce preferences under which there are
new optimal allocations that were not even feasible. Evaluating policies using the concept
of optimal allocations can be misleading when preferences are endogenous.

A social welfare equilibrium is a utility profile and allocation that is possible for a policy
maker to induce. At such an equilibrium, the allocation maximises a social welfare function
given that utility profile, and the utility profile is stable given that allocation, or as we shall

~

say, does not respond to that allocation. Specifically, a social welfare equilibrium, (@, z), of

1See Bowles and Polanfa-Reyes (2012) and Bowles (2016) for surveys.



a social welfare function W is a utility profile @, together with an allocation Z, such that the
policy maker is maximising W over all allocations that are feasible under @ and to which «
does not respond. The policy maker maximises social welfare only over allocations to which
1 does not respond, even when there are feasible allocations x under u that would increase
social welfare. This is because the policy maker anticipates that choosing  would not be
possible in the sense that it would lead to a response in u. Specifically, individuals have an
initial utility profile based on which the policy maker chooses an allocation. However, this
choice of allocation can induce individuals to change their utility profile. Therefore, the new
utility profile induced might not be the initial profile that the policy maker had in mind.

Social welfare equilibria may be used for policy evaluation by giving a policy maker
all the utility profiles and allocations that are possible for them to induce. The policy
maker may rank social welfare equilibria based on their normative criteria. They may use
these rankings to evaluate policies based on the social welfare equilibria any given policy
would induce. They anticipate that choosing optimal allocations can induce normatively
undesirable social welfare equilibria, but choosing suboptimal allocations can induce social
welfare equilibria that are normatively desirable.

Consider, for example, a setting with two individuals and one good. Figure 1(a)
shows the feasible allocations X (u) under the utility profile w. Choosing an initially
optimal allocation my (u) can induce the individuals to have a new utility profile @
in Figure 1(b) where my (u) cannot be optimal because it is not even feasible. But
choosing an initially suboptimal allocation s can induce another utility profile @' in
Figure 1(c) which has an optimal allocation my, (¢') that was not even feasible under
u. Suppose that choosing myy (@) under u, as well as my (¢') under 4, does not induce
responses in preferences. Then (u, my (u)) and (@', my (4')) are social welfare equilibria. A
sophisticated policy maker facing a utility profile u may use the set of social welfare equilibria
{(a, mw (), (@', my ()} to evaluate their choice of allocation. They may rank the social
welfare equilibria based on their normative desirability, anticipate that choosing allocation
mw (u) would induce (@, my (%)) but choosing s would induce (', my (4')), and choose the
allocation that induces the more desirable equilibrium. A naive policy maker who only uses
the concept of an optimal allocation would always only choose my (u) which would induce
the equilibrium (@, my (%)) that may not always be as desirable as (@', my/ (4')).

Social welfare equilibria also offer a novel way to compare social welfare functions.
Specifically, a social welfare function may be compared with another based on the social
welfare equilibria they induce, instead of only on their intrinsic properties. Such a
comparison is illustrated in an application to optimal income taxation. We find that a
social welfare function is at least as inequality-averse as another if and only if it induces
at least as efficient social welfare equilibria over optimal income taxation models. This

suggests that efficiency and equality, despite often being treated as substitutes in optimal
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Figure 1: A setting with two individuals, {1, 2}, and one good, x, where a policy
maker uses a social welfare function W. Figure (a) is the setting under utility
profile u, Figure (b) under @, and Figure (c¢) under a'.

income taxation models, can be complements when preferences are endogenous.

1.1 Related literature

This paper generalises the standard Bergson (1938) and Samuelson (1938) social welfare
function framework by incorporating preferences that can endogenously respond to the
allocations chosen by a policy maker.? We propose an equilibrium concept that can be
used for policy evaluation under the generalised framework. We also show that these
equilibria offer a novel way to compare social welfare functions, leading to an alternative
characterisation of the maximin social welfare function over optimal income taxation models
that, unlike most characterisations (e.g. Hammond 1976; Bosmans and Ooghe 2013),
does not depend on equity properties, but only on a single efficiency property. Our
characterisation can be compared to Mariotti and Veneziani (2009) in that it uses such
an efficiency property instead of a liberal non-interference property.

The generalisation of the social welfare function framework in this paper has a similar
flavour to Hahn (1982) and Landsburg (2007) who suggest that individuals also have
preferences over the social welfare function used by a policy maker. Individuals in our
framework have preferences that can respond to the allocations chosen by a policy maker
who maximises a given social welfare function, instead of preferences over the collection of
social welfare functions themselves.

We also contribute to the literature on incorporating other-regarding preferences into
welfare economics. A strand of this literature incorporates fixed social preferences into the
general equilibrium model in a pure exchange setting (e.g. Kranich 1988; Dufwenberg et al.
2011; Bonnisseau et al. 2023). Another strand characterises social welfare functions that

aggregate utility functions representing fixed other-regarding preferences (e.g. Decerf and

2See Weymark (2016) for a survey of the standard social welfare function framework.



Van der Linden 2016; Schmidt and Wichardt 2019; Treibich 2019; Berg and Piacquadio
2023). We incorporate other-regarding preferences that are not fixed, but can endogenously
respond to the allocation chosen by a policy maker.

Our framework is comparable to those used in implementation theory (e.g. Jackson
2001), as well as models of endogenous preferences for specific applications such as public
good contributions (Bar-Gill and Fershtman 2005; Bowles and Hwang 2008; Hwang and
Bowles 2014), fiscal capacity (Besley 2020), and climate policies (Mattauch et al. 2022;
Besley and Persson 2023). Our equilibrium concept pins down which utility functions
individuals hold in their strategic interactions, as compared to the equilibrium concepts
used for game forms which pin down which actions individuals choose in their strategic
interactions. The equilibrium concepts used for game forms depend on our social welfare
equilibria because the actions which individuals choose depend on the utility functions which
individuals hold.

Our application is in the setting of optimal income taxation.> We find that efficiency and
equality, despite often being treated as substitutes in this literature, can be complements
under endogenous preferences. Fleurbaey, Kanbur, et al. (2025) study efficiency and equality
in terms of the outcomes of a general equilibrium model embedded in a social game, showing
that incorporating these social interactions enriches the notions of efficiency and equality
with implications for the ways of achieving them. We study efficiency and equality instead
as properties on social welfare functions, showing that they are equivalent over optimal

income taxation models when preferences are endogenous.

The paper is structured as follows. Section 2 presents the framework. Section 3 proposes
the concept of a social welfare equilibrium, as well as conditions under which they exist.
Sections 4 and 5 illustrate a comparison of social welfare functions based on the social welfare
equilibria they induce in an application to optimal income taxation. Section 4 outlines the
setting of an optimal income taxation model. Section 5 shows that more inequality-averse
social welfare functions are characterised by more efficient social welfare equilibria over

optimal income taxation models. Section 6 concludes.

2 Preliminaries

Let Z C N be a set of N > 0 individuals. Let G C N be a set of M > 0 goods. Denote by
R, the set of non-negative real numbers. The set of all allocations is given by RYYN. An
allocation is a vector where the value of each component is the amount of one good allocated
to one individual. Let the vector inequalities be given by x > y if and only if x; > y; for all
1€T.

3See Fleurbaey and Maniquet (2018) and Kaplow (2024) for surveys.




We incorporate endogenous preferences by endowing each individual with a set of utility
functions that they might possibly hold, as well as with a response function that captures
the way in which their utility function responds to the allocations chosen by a policy maker.
A wutility space consists of all the possible profiles of utility functions the individuals may
hold.

Definition 2.1. A utility space is given by

v=]][u
i€T
that is compact, convex, and equipped with the product topology, where each U; is a set of

continuous utility functions, u; : RfN — R, that is equipped with the topology of uniform

convergence on compact sets.

Utility spaces comprise profiles of utility functions that may differ in the way they make
trade-offs across different goods, as well as across different individuals. Some examples of

preferences follow.
Example 2.1. (Selfish Preferences). Let u;(x) = v;(x;) for some continuous v; : RY — R.

Example 2.2. (Constant Elasticity of Substitution Preferences). Let

1/p
<Z ozjvj(:vj)p> whenever p # 0,
ui(z) = It o
ij ()% whenever p =0,

jET
for some p € (—o00,1], a € Rf, and continuous v; : Rﬂ‘f — R (e.g. FEdgeworth 1881;
Andreoni and Miller 2002; Fisman et al. 2007).

Example 2.3. (Fairness Preferences). Let

ui(x) = w; (vi(x;), fi(x))

for some continuous and increasing v; : Rf\f — R, continuous f; : ]Rf\fN — R%i that captures
deviations from the K; < N fairness benchmarks of i, and continuous w; : R x Rf: — R
such that w;(v, ) < w;(v,0) for all v € R and ¢ € RX (e.g. Fehr and Schmidt 1999;
Bolton and Ockenfels 2000; Cappelen et al. 2007).

A response function captures the way in which the utility function of an individual

responds to the allocations chosen by a policy maker.



Definition 2.2. A response function of an individual i is given by
R :U xRN = U,

that is continuous in both components.

A response function R; maps an initial utility profile v and an allocation chosen by the
policy maker z to a new utility function R;(u,x). This means that the initial utility function
of an individual u; may respond to the allocation chosen by the policy maker z directly, but
also indirectly through the initial utility functions of other individuals (u;);.;.

Response functions encompass a range of ways in which preferences might respond to

allocations.

Example 2.4. (Reciprocal Voluntary Tax Compliance). Let

Ri(u,z)(y) = Ou (y) + (1 — 0)u) (y)

where u ,ul : RMN — [0,1] are civic-minded and materialistic utility functions whose

weightings are governed by

0; + (1= 0o (u)(uy () — u (2)) if u) () — u}(x) 2 0

)

0; + 0:(1 — o (u)(uf () — u} (2)) if ul () — u}(x) <0

)

where 0,0 € [0,1] and o(u) = + ZjeI 8, is the share of civic-mindedness (e.g. Besley 2020;
see also Schulz et al. 2026).

Example 2.5. (Social Learning). Let

Ri(u,z)(y) = / vilys w) di ()

Q

where Q is the state space, v; : RYN x Q — R a state-dependent utility function, and

wi s Q —[0,1] a probability distribution over 2 such that

Mg = Z Pijlhj

jeT

where p;; € [0, 1] are weights given by i to j such that Zjezpij =1 (e.g. DeGroot 197}; see
also Mobius and Rosenblat 2014).

Example 2.6. (Habit Formation). Let

Ri(ua I) (?J) = Z aigfig(yig - hig@l’y))

geg



where g > 0, fig : R = R is continuously differentiable, increasing, and strictly concave,
and hiy : Ry — [0, Hy] is a continuous and non-decreasing habit-formation function for
individual © and good g for some H;; < 0o (e.g. Pollak 1970; see also Frederick et al. 2002).

The ways in which utility functions respond to allocations affect which allocations are
feasible. This is because the feasibility of implementing an allocation depends not only
on resources and technologies, but also on incentive compatibility. Incentive constraints
change when utility functions change. They can loosen under a utility profile, making some

allocations feasible, but tighten under another utility profile, making them unfeasible.

Definition 2.3. A feasible allocation correspondence is given by
X:U=RYY
that is continuous, compact-valued, and such that Nyey X (u) # 0.

Feasible allocation correspondences encompass a range of ways in which the feasibility

of an allocation might be constrained by the utility functions of individuals.

Example 2.7. (Participation Constraints). Let
X(u)={z € A|uj(x) > ui(zo) for alli € I}

where A is compact and x;y is an outside option for all i € L.

Example 2.8. (Envy-Freeness Constraints). Let
X(u) =4z € A|w(zx) > w(di(z)) for alli € T}

where A is compact and d;(x) gives the allocation that is realised when i deviates from x for
alli e T.

Example 2.9. (Coalitional-Stability Constraints). Let
X(u)={z € A| forallC CT and z € Do(x), there isi € C such that u;(x) > u;(z)}

where A is compact and C' is a non-empty coalition and Do (x) C Rﬂ‘fN gives the allocations

that can be realised when coalition C' deviates from x.

A social welfare function W : RY — R gives the social welfare W (v) for all welfare
profiles v = u(x) where u(z) is a utility profile v under an allocation x. The function W is
continuous if W—1(V') is open for all V' C R open. It is Paretian if W(v) > W (v') whenever

v > v'. Let W be the collection of all continuous Paretian social welfare functions.



Standard Framework Framework Under Endogenous Preferences

Given by w in a wutility space U

P i b .
references Given by u subject to a response profile R
Feasible . Given by a correspondence X
: X e
Allocations Given by a set over utility profiles u

Social
Welfare Given by W over welfare profiles v = u(x)
Functions

Table 1: Comparison of the standard social welfare function framework and the
framework under endogenous preferences.

Let U be the collection of all utility spaces, R the set of all response profiles, and X the
collection of all feasible allocation correspondences. A setting is a tuple S = (U, R, X) €
U xR x X. Denote by S the domain of all settings. The standard framework is a setting
where the utility space is a singleton. Table 1 compares the standard framework and the

framework under endogenous preferences.

3 Social Welfare Equilibria

Policy evaluation in the standard social welfare function framework is based on the concept
of an optimal allocation. Policy makers take the profiles of utility functions uy as given in

order to maximise a social welfare function W over a given set of feasible allocations X,
My := arg max, ¢ x, W (uo(x)).

Policy makers take the preferences of individuals, as well as the feasible allocations, as given.
Individuals take the chosen allocation as given.

Optimal allocations are a misleading concept for policy evaluation when preferences can
endogenously respond to the allocations chosen by the policy maker. This is because the
optimal allocations become a correspondence that depends on the utility profiles, My, :
U= Rﬂ\fN, given by

My (u) = arg max, ey W (u(x))

for all w € U. Choosing an optimal allocation my (u) under an initial utility profile u



can lead to a response of the utility functions, R(u, my (u)) = «’, that makes the chosen
allocation suboptimal, my (u) ¢ My (u'), perhaps even unfeasible, my (u) ¢ X (v).
We propose the concept of a social welfare equilibrium for policy evaluation under

endogenous preferences.

Definition 3.1. A social welfare equilibrium (@, Z) of a social welfare function W is a utility

profile u, together with an allocation T, such that:

(i) The allocation T is feasible,
T e X(a).

(i1) The utility profile u does not respond to z,
R(u, %) = .

(111) Social welfare is mazimised among the allocations under G that are feasible and to

which U does not respond,

W(a(z)) > W(a(z)) for all x such that v € X(u) and R(a, ) = .

A social welfare equilibrium is a utility profile and allocation that is possible for a
policy maker in the sense that choosing that allocation under that utility profile would
not lead preferences to respond. At a social welfare equilibrium (@, ), the allocation &
maximises social welfare only over allocations to which u does not respond, even when there
are feasible allocations x under @ that have higher social welfare. This is because the policy
maker anticipates that choosing x cannot be possible because it would lead to a response
in u. Specifically, individuals have an initial utility profile based on which the policy maker
chooses an allocation. However, this choice of allocation can induce individuals to change
their utility profile. Therefore, the new utility profile induced might not be the initial profile
that the policy maker had in mind.

Social welfare equilibria may be used for policy evaluation when preferences are
endogenous. A policy maker may rank the set of all social welfare equilibria based on their
normative criteria. They may use these rankings to evaluate policies based on the social
welfare equilibria a given policy would induce. A policy maker may choose allocations that
are not in social welfare equilibrium when they anticipate this would lead to responses in
utility profiles that induce social welfare equilibria they find normatively desirable. There

are many normative criteria a policy maker may use to rank social welfare equilibria.

Definition 3.2. A normative criterion over social welfare equilibria is a binary relation 7
over U x RYN such that (4, %) 7 (¢, 2') if and only if (4, %) is as normatively desirable as

@, 7).

10



A normative criterion that requires the utility functions of an individual to be comparable
across utility profiles is to evaluate social welfare equilibria based only on their induced social

welfare.

Example 3.1. (Social-Welfare-Based Comparisons). Let 77 be such that
(i,8) 5 (i,3) if and only if W(a(2)) > W(i/ (i)

There are also normative criteria that do not require the comparability of utility across

different profiles.

Example 3.2. (Dominance-Based Comparisons). Let 77 be such that
(i,2) 5 (&, ) if and only if W(a(£)) > W (a(&")) and Wil (2)) > W (& ()

(e.g. Schoeffler 1952; Weisbrod 1977).

Example 3.3. (Feasibility-Based Comparisons). Let - be such that
(0,2) 3 (4, 2") if and only if X (0) C X (u')

(e.g. Sugden 2018).

These are meaningful rankings because social welfare equilibria exist for all continuous

Paretian social welfare functions.

Theorem 1. (Existence). For all S € S and W € W, the set of all social welfare equilibria
Yw of W is non-empty.

Proof. Take any S € S and W € W. First, we find a utility profile @ such that R(a,z) = @
for some z € X (). Because Nyep X (u) # 0, there is some z* € RYYN such that 2* € X (u)
for all w € U. Therefore, s : U — RY¥ such that s(u) = «* for all u € U is a continuous
selector of X. Because R is continuous, we have that v : U — U such that vy(u) := R(u, s(u))
for all u € U is continuous. Because U is compact and convex, by the Schauder fixed-point
theorem, there is @ € U such that (i) = .

Second, we find an allocation & € RY" such that (4, %) is a social welfare equilibrium
of W. Let F: U = RY" be a correspondence given by F(u) = {z € RY"Y | R(u,z) = u}
for all w € U. We show that F is closed-valued. Take any u € U and {x, }nen C F(u) such
that x, — x as n — 0o. Because R is continuous, and because R(u,x,) = u for all n € N,
we have R(u,x) = u so that x € F(u). Therefore, because the intersection of closed sets is
closed, X is compact-valued, and F'(u) is closed-valued, we have that X (u)NF'(u) is compact
for all u € U. Moreover, X (u) N F'(u) is non-empty because z* € X (u) N F(@). Therefore,

11



because @ and W are continuous, by the extreme value theorem, arg max, ¢ x(4)nra W (@(7))

is non-empty. Take any & € arg max,cx(g)np@W (@(z)). We have that (4, 2) is a social

welfare equilibrium so that Yy is non-empty. O

Social welfare equilibria also offer a novel way to compare social welfare functions.
Specifically, it becomes possible to compare a social welfare function W with another W’
based on the social welfare equilibria >y, and Xy they induce instead of only based on
intrinsic properties of W and W’. We illustrate these comparisons in an application to

optimal income taxation.

4 Optimal Income Taxation

An optimal income tazxation model is a setting where there are only two goods, consumption
r} € [0,00), and leisure z? € [0,1]. Denote A = ([0,00) x [0,1])". Consumption is
public information, but leisure is private information. Each individual 7 is endowed with a
productivity, w; > 0, such that w; < w;;1 for all © < N. Productivity is private information,
but the distribution of productivity across individuals is public information.

Individuals are endowed with a set of utility functions U; such that the utility space U
is regular in that for all v € R and z,y € R* such that x > y, we have w;(z) > v for
all ¢ € Z whenever u;(y) > ~ for all i € Z. Regular utility spaces ensure that whenever
an allocation y improves to z such that > y, this does not lead to a decrease in utility
for at least the individual who had the lowest utility under x. This individual is in a
sense self-regarding enough to weakly prefer having an improved bundle regardless of the
improvements to others. Utility spaces where all individuals have homogeneous purely self-
regarding utility functions are regular. Individuals are also endowed with response functions
R, :U x R%FN — U; for all © € Z where U is regular.

Feasible allocations are given by

for all w € U where X; C A is a set of first-best feasible allocations and X5 : U = A is a
second-best feasible allocation correspondence. First-best feasible allocations are given by the
budget constraint of the government. A first-best feasible allocation is not implementable
when there is an individual who has an incentive to imitate another individual under that
allocation. This is possible because productivity is private information. The second-best
feasible allocations are given by the allocations in which no individual has the incentive
to imitate any other individual. Formally, the income of an individual ¢ is given by y; :=

w;(1 — 2?). The government has a budget constraint such that the sum of its taxes cannot

12



be less than some G € R. This gives the first-best feasible allocations,

X = {xeA‘Zyi—x}ZG}.

1€T

A first-best feasible allocation is implementable when no individual has an incentive
to imitate another individual under that allocation. This gives the second-best feasible

allocations,
Xo(u) :={z € A | u(x) > w;(d;j(z)) for all i, j € T such that w; > y;},

for all u € U where d;;(x) gives the allocation that is realised when 7 imitates j under z,

(dij(x)), = (x]l, - y—j) and (d;;(x))r = xy, for all k # 1.

Wi
An optimal income taxation model is summarised as follows.

Definition 4.1. An optimal income taxation model is a setting (U, R, X') where there are
two goods consumption x; € [0,00) and leisure x? € [0,1], the utility space U is regular,
the response profile is given by R : U X RiN — U, and the feasible allocations are given by
X(u) = XiNXs(u) for allu € U for some first-best feasible allocation set X, and second-best

feasible allocation correspondence Xs.

Denote by 7 C S the domain of all optimal income taxation models. Section 5 shows

that efficiency and equality can be complements over T, not substitutes.

5 Efficiency and Equality

Efficiency and equality are often treated as substitutes, not complements, in optimal
income taxation. We find that they can be complements when preferences are endogenous.
Specifically, we show that ranking social welfare functions based on the efficiency of the
social welfare equilibria they induce is equivalent to ranking them based on their degree of

inequality aversion.

Definition 5.1. A social welfare function W is at least as efficient as another W’ over T
when for all T € T and (',2') € Ly, there is (4, %) € Ew such that &' % .

A social welfare function W is at least as efficient as W’ over optimal income taxation
models when for all such settings and social welfare equilibria (@', ') induced by W, there
is a social welfare equilibrium of W whose allocation % is not strictly dominated by the

allocation 7’ in the sense that 2/ > 7.

13



This is a relatively weak form of efficiency. Indeed, strict domination of Z by Z’ means
that every good to every individual in 2’ is strictly greater than that of . For W to be at
least as efficient as W', all social welfare equilibria of W’ need only have one corresponding
social welfare equilibrium of W where at least one individual is allocated at least as much
of at least one good. Conversely, W’ not at least as efficient as W would mean that there is
an optimal income taxation model and a social welfare equilibrium of W whose allocation
gives strictly more of every good to every individual than the allocations of all social welfare
equilibria of W”.

Despite seeming relatively weak, we find that this ranking is equivalent to a seemingly
much stronger ranking of social welfare functions based on their degree of inequality aversion.
Let W be the maximin social welfare function given by W (v) := min;ez v; for all v € RY.

This social welfare function represents the case of an infinite degree of inequality aversion.

Definition 5.2. A social welfare function W is at least as inequality averse as another
W' when for all a,b € RY such that W(a) > W(b), we have W(a) > W(b) whenever
W'(a) > W'(b).

A social welfare function W is at least as inequality averse as W’ when it is closer to
W in the sense that whenever W and W’ agree on the comparisons of utility profiles, W
must also agree with W. Ranking social welfare functions based on the efficiency of the
social welfare equilibria they induce is equivalent to ranking them based on their degree of

inequality aversion.

Theorem 2. (Complementarity of Efficiency and Equality for Optimal Income Taxation).
For all W W' e W, we have that W is at least as efficient as W' over T if and only if W

is at least as inequality averse as W'.

Proof. For the ‘if’ part, take any W, W’ € W such that W is at least as inequality averse
as W'. Suppose by contradiction that W is not at least as efficient as W’ over 7. Therefore,
there is T € T and (@, ') € Xy such that

> 7 for all (u,2) € Sy (1)

Because (4',2') € Xy, we have R(d,2") = 4. Using the same argument as in the proof
of Theorem 1, C := X(¢') N {z € R2N | R(&/,xz) = @/} is compact. Moreover, because
(W', 2") € Xy, we have 2/ € C' so that C' is non-empty. Because @' and W are continuous,
the composition W o 4’ is continuous in xz. Therefore, by the extreme value theorem,
arg max, W (@'(z)) is non-empty.

Take any (u', 2*) such that 2* € arg max, W (@' (z)). Therefore, (¢, 2*) € Ly so that
¥’ > x* by (1). Because U is regular and &’ > z*, we have min;ez ¢(2") > min;ez @}(z*)
so that W (@' (%)) > W(d/'(z*)). Moreover, because (4',2') € Xy and x* € C, we have
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W'(a/'(z")) > W'(d'(x*)). Therefore, because W is at least as inequality averse as W', we
have W (d/(2')) > W (@ (x*)) so that (¢/,2') € Ew. By (1), 2’ > 2/, a contradiction.

For the ‘only if’ part, take any W, W’ € W such that W is not at least as inequality
averse as W’. We construct 7' € T and (u',2") € Xy~ such that 2’ >  for all (4,2) € Ty
Suppose the productivities of the individuals are given by w; such that w; < w;,; for all
i < N. Because W is not at least as inequality averse as W', there are a,b € RY such that
W(a) > W(b) and W(a) < W(b), but W'(a) > W'(b).

First, we construct the utility space. Let ¢, c,¢,y,y € R be such that

0<c<e<y<y<minuw;.
= i€l

T, = (g,1—£> and 7; = (E,l—g).
W; %

Moreover, let z* € R%Y be such that z < 2* < T and V, := {& € R?V | ||z — z|| < r*} for
some 7* > 0 such that z < z* for all x € V. For all z € R2Y, let

For all © € Z, let

ui () = a(w)(b; — minb;) + f(z)(a; — minb;) + minb,

where

r*

B(xr) = min {min{l,max{(), fk — xf}}} :
1<k<2N T — Ty,

By construction, u* is continuous, u*(z) = b, u*(T) = a, and

a(r) = max {0, 1- M}

b forallxz eV,
u*(z) < N (2)
a forallx¢V,.

Let U := {u*}. By construction, U is regular because min;ez u}(z) = f(z)(miner a; —
min;ez b;) + min;ez b; is non-decreasing in x.

Second, we construct a constant response profile given by R(u,x) = u* for all u € U and
T € R%FN .

Third, we construct the feasible allocation correspondence. For all 7,7 < N, let

(dij(x)), = (azjl, 1- y—]) and (d;;(x))r = oy, for all k # 1.

wW;

Moreover, let X; = {z € A | Y ,.;u; — ) > 0} and Xo(u) = {oz € A | u(z) >
ui(d;j(x)) for all i, j € Z such that w; > y;} for all w € U. Let X (u) = X3 N Xs(u) for all
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u € U. By construction, z,7 € X (u*) because i imitating j makes the z and Z unchanged
for all 4,5 € Z.
By construction (U, R, X) € T. Because W is Paretian, and by (2), we have,

(b) for all x € V,, and

<W
< W(a) < W(b) for all z ¢ V,

so that (u,2) € Xy only if & € V. Similarly, because W’ is Paretian, and by (2),
W'(u*(z)) < W'(a) for all z € X (u*).

Therefore, because T € X (v*) and R(u*,7) = u*, we have (u*,ZT) € Zy». Because T > x
for all z € V,, we have that W is not at least as efficient as W". O

Theorem 2 suggests that efficiency and equality can be complements when preferences are
endogenous. Ranking social welfare functions based on a seemingly weak form of efficiency
turns out to be equivalent to ranking them based on a seemingly much stronger notion of
inequality aversion. Theorem 2 also offers a characterisation of the maximin social welfare
function over optimal income taxation models which does not use any equality properties

but only a single efficiency property.

Definition 5.3. A social welfare function W is efficient in W over T when it is at least as
efficient as all W' € W over T.

Corollary 1. (Characterisation of Maximin for Optimal Income Taxation). A social welfare

function W is efficient in W over T if and only if it represents the maximin ordering.

Proof. For the ‘if’ part, W is at least as inequality averse as all W € W. By Theorem 2,
this means that W is at least as efficient as all W € W over T. For the ‘only if’ part, take
any W € W. Suppose W is at least as efficient as all W’ € W over T. By Theorem 2, this
means that W is at least as inequality averse as all W’ € W. Therefore, for all a,b € RY,
Wi(a) > W (b) if and only if W (a) > W (b). O

Theorem 2 and Corollary 1 suggest that efficiency and equality, despite often being
treated as substitutes, can in fact be complements over optimal income taxation models

when preferences are endogenous.

6 Conclusion

The possibilities for policy making widen significantly when preferences are endogenous.

A naive policy maker can unintentionally induce preferences that tighten their incentive
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constraints, contracting the options available to them. But a sophisticated policy maker
can intentionally loosen these constraints, expanding their available options. This paper
proposes the concept of a social welfare equilibrium for policy evaluation under endogenous
preferences. We illustrate that social welfare equilibria also offer a novel way to compare
social welfare functions in an application to optimal income taxation. We find that efficiency
and equality, despite often being treated as substitutes in the optimal income taxation
literature, can be complements when preferences are endogenous.

There are several directions for further work. From an empirical perspective, the
implementation of the framework under endogenous preferences is possible under the same
techniques as used for the standard framework. Specifically, to identify social welfare
equilibria, the additional primitives that an analyst would be required to identify would
only be a correspondence of socially acceptable allocations, A : U = RJJ‘F/IN , such that
for all w € U, we have that A(u) is made up of all x € X(u) such that R(u,z) = u
(see also Richter and Rubinstein 2020). Utility functions may be estimated by an analyst
using existing techniques. Moreover, to identify social welfare equilibria, the analyst would
not be required to fully identify the response functions. A social welfare equilibrium may
equivalently be expressed as (4, z) such that & € A(@) where there is no § € A(@) such that
W(a(y)) > W(a(z)), meaning that identifying the correspondence of socially acceptable
allocations would be enough.

From a theoretical perspective, there are many further settings to apply our framework,
on top of optimal income taxation models. General equilibrium models, for example, are
recovered when individuals are endowed with initial endowments, ownership shares in firms
endowed with production plans, and take market prices as given. This setting suggests a
way to study the non-cooperative implementation of social welfare equilibria. Specifically,
whether or not a social welfare equilibrium can be supported by some price vector in a
decentralised competitive equilibrium (see also Schlee and Khan 2022). Moreover, our
framework offers a precise way to analyse different approaches to welfare analysis when
preferences are endogenous (e.g. Gintis 1972; Aaron 1994; Bowles 2016; Ashraf and Bandiera
2017). Different approaches to welfare analysis under endogenous preferences imply different
normative criteria on social welfare equilibria. It is possible to analyse these different
approaches through their different normative evaluations of social welfare equilibria.

Finally, the idea that there are interactions between policy makers and individuals during
the policy making process can be extended far beyond the welfarist framework used in this
paper. Preferences may respond not only to the allocations chosen by a policy maker, but
also, among many other things, to procedures and processes followed by a policy maker,
rights and liberties guaranteed by a policy maker, and public reasoning between policy
makers and individuals. A deliberative process where both the collective choices of the

government and the individual choices of citizens are subject to reasoned scrutiny has been
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held to be a necessary condition for democratising the economy (e.g. Habermas 1996; Dryzek
2002; Sen 2009). Developing frameworks to facilitate these forms of reasoned scrutiny would

require us to move far beyond only utility information.
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