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Abstract:

In societies relying on voluntary public good provision, individuals may experience their responsibility
to contribute as a moral burden. Considering a morally motivated population with exogenous income
inequality, we explore social processes driven by this moral burden. Ethical views are assumed to be
socially learnt, but reluctantly so: one is less prone to adopt views implying higher fair contributions
for oneself. Egalitarian peers, demanding high contributions from the rich, are avoided by the rich,
but sought by the poor. The resulting long-run equilibrium is extremely segregated and polarized,
with minimal voluntary contributions. Public provision, however, limits the polarization.
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1. Introduction

While narrowly self-interested individuals tend to free-ride on others’ public good provision
(Bergstrom et al., 1986), previous research has demonstrated that image concerns and moral
considerations can give rise to more cooperative behavior (Brekke et al. 2003; Benabou and Tirole
2006a; Nyborg et al., 2006; Brekke and Nyborg 2008, 2010; Benabou et al., 2018). Perceived moral
responsibility can be a burden, however (Nyborg 2011): Doing what you find morally best may
involve costs, e.g., in terms of voluntary donations to some good cause, while deviating from your
moral ideal may involve cognitive dissonance (Festinger 1957). Similarly, others’ perception of your
moral responsibility can also represent a burden: if your peers think you should contribute a lot, you
must either do so or risk facing their disapproval.

Judging what is morally appropriate, however, is a subjective matter on which people disagree. As
thoroughly demonstrated by psychological research (see, e.g., Aronson et al. 2005, p.166-188),
cognitive dissonance can be reduced not only by changing one’s behavior, but also by adjusting the
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ideals one strives towards. In the same vein, peer pressure can be reduced by replacing one’s peers
by less demanding ones.

Here, we explore the long-run effects of social interaction on perceived moral responsibility and
contribution behavior. In our framework, incomes differ exogenously. Ethical views may initially
differ between individuals but develop endogenously over time. We assume that individuals have
identical image preferences, comparing their actual behavior to what they themselves (self-image)
and their peers (social image) consider morally ideal. Since there is no such thing as an ‘objectively
correct’ normative view, however, we assume that over time, ethical views are learnt from one’s
peers (Algan et al., 2023), although reluctantly so (Brekke et al. 2010): in line with the literature on
biased learning and motivated beliefs (Babcock and Loewenstein 1997; Hart et al. 2009; Deffains et
al. 2016), an ethical view is less likely to be adopted if it implies a higher morally ideal contribution
for oneself. Finally, we assume that there are several social peer groups, and that individuals
occasionally revise which group they prefer to be part of.

With these assumptions, we find that in the steady state, society is characterized by strong ethical
polarization, segregation according to income, and minimal voluntary public good contributions. This
occurs although everyone is assumed to be morally motivated, in the sense that their self-image
(social image) can only be improved by getting closer to what they (their peers) truly consider
morally ideal — and although ethical views cannot simply be chosen, being fixed convictions in the
short run. Over time, however, the combined forces of social learning and social migration gradually
reduce individuals’ exposure to peers whose ethical views would have imposed heavy moral
responsibilities on them, allowing fairness views to become increasingly (implicitly) self-serving over
time.

Policies increasing contact between diverse social groups, however, can limit polarization.
Interestingly, if public good provision is left to the public sector, strong polarization need not arise: in
contrast to voluntary contributions, the size of tax payments is not determined by the individual
herself. This eases the moral burden associated with non-self-serving ethical views, removing the
drive towards reluctant learning even at very low levels of polarization.

Our model is designed to highlight ethical disagreement concerning inequality and redistribution, and
is thus not well suited to explore normative disagreement and polarization along other dimensions
such as universalism, cultural or national identity, liberal versus conservative values, or democratic
versus totalitarian views (see, e.g., Shayo 2009; Enke 2019; Alesina et al. 2020; Bonomi et al. 2021).
Note, however, that our results follow from three major elements, which may be adapted to explore
other segregation and polarization dimensions: first, preferences for self-image (behaving in line with
one’s own beliefs) as well as social image (behaving in line with peers’ beliefs); second, exogenous
heterogeneity in the burden imposed on individuals by holders of alternative beliefs; and third, the
idea that beliefs are socially learnt, but reluctantly so. One could, for example, envision a model
along similar lines addressing climate change denial: those who have invested heavily in continued
use of fossil fuels (in terms of, e.g., education, work experience, or financial investments) may be
more reluctant to accept the belief that continued fossil fuel use causes substantial negative
externalities, and may also prefer to be surrounded by peers sharing their skepticism. This would
yield a push over time towards social segregation between those who are more, respectively less,
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heavily pre-invested in fossil fuel activities, with a self-reinforcing drive towards gradually more
extreme beliefs within each group.

Our framework provides one possible explanation why individuals’ fairness views tend to be strongly
correlated with one’s own economic situation in implicitly self-serving ways (Konow 2000; Di Tella et
al. 2007; Fehr and Vollman 2022; Hvidberg et al., 2023; Cohn et al. 2023; Lobeck and Stgstad 2023;
Amasino et al. 2024), and why people tend to interact mainly with others of a socio-economic status
similar to their own (e.g., Eika et al. 2019; Chetty et al. 2020, 2022). Our conclusions on minimal
equilibrium voluntary contributions are in line with the experimental findings of Nikiforakis et al.
(2012), Gangadharan et al. (2017), and Koch et al. (2021), who find that in heterogeneous groups,
normative conflict limits the scope for efficient voluntary cooperation.

The mechanisms we describe are largely driven by endogenous formation of ethical principles, a
feature that, to our knowledge, distinguishes our approach from most previous analyses. While our
migration mechanism is related to Schelling’s (1978) segregation model, for example, Schelling’s
model involves neither changing attitudes nor voluntary public good contributions. Brown et al.
(2022) show that polarization and segregation may result when individuals compromise between
their own and peers’ attitudes; their analysis, however, is based on the idea that attitudes are
represented by statistical distributions rather than single ideal points, while underlying attitudes as
such are kept fixed. Alesina and Angeletos (2005) and Benabou and Tirole (2006b) explore the joint
development of fairness beliefs and tax and transfer policies. In Alesina and Angeletos (2005), policy
influences descriptive beliefs on the luck versus merit origin of individual incomes, thus affecting
views of whether the income distribution is fair; the normative fairness principle itself, however, is
kept exogenously fixed. Similarly, the endogenous ideological beliefs in Benabou and Tirole (2006b)
are associated with optimistic versus pessimistic descriptive beliefs about the degree to which
individual effort pays off, while ethical views per se do not change.!

Below, we begin by presenting our set-up for individuals’ short-term utility maximization, keeping
ethical views as well as social neighborhoods fixed. Individuals’ short-term choice consist of two
steps, which we will discuss in reverse order: first, each individual consults her current ethical
principles to determine what she considers the morally ideal contribution for each member of
society, including herself; then, given her view of this ideal, she chooses how much to actually
contribute to the public good. We then turn separately to the long-term mechanisms of social
learning and migration, before merging all mechanisms into our integrated dynamic model. After this
we demonstrate our minimal contribution result; show that policies encouraging contact between
social groups can modify equilibrium polarization; and finally demonstrate that polarization may be
limited by leaving public good provision to the government.

L A number of previous contributions explore endogenous change of normative values based on different
approaches and aims than ours, and without discussing polarization and segregation. For example, Benabou et
al. (2018) explore the spread of narratives influencing moral reasoning; Besley and Persson (2023) allow
consumers’ environmental values to change endogenously based on rational foresight; and Alger and Weibull
(2016) show that what they call Kantian morality is evolutionary stable (see also Alger et al. 2020).
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2.  Basic model set-up

In the short run, individuals take their ethical views and social group affiliation as given. Based on her
own ethical views, each individual derives corresponding beliefs about how much each member of
society should ideally contribute to the public good. We return below to the endogenous
determination of these beliefs; however, since ethical views are fixed in the short run, perceptions of
morally ideal contributions can also be regarded as fixed in the short run. 2

Let there be N > 1 individuals in the economy. Each individual i has an exogenously given disposable
income Y; > 0 in each period, constant over time, that within each period t can be spent on private
consumption cl-t = 0 or contributions el-t > 0 towards a global public good E*! (we disregard saving
and borrowing):

(1) Y, =cf+ef

In each period the total supply of the public good is given by the sum of individuals’ voluntary
contributions:

(2) Et= ?]:1 eit

Each individual regards contributions from others as exogenously given, unaffected by her own
behavior.

Individuals have identical utility functions. An individual i‘s utility in period t depends on her private
consumption cl-t, the total supply of the public good E¢, and her image as a decent person, the latter
consisting of her self-image Iit and her social image Sit. For simplicity, let preferences be linearly
separable and identical for all i, as follows:

3  Uf=u(cf)+yE +1If + 5},

where u is a strictly increasing and strictly concave function (further down, we will specify u(cit) =
In cf), while y > 0. To focus on the case in which individuals would be free-riders in the absence of
image preferences, we assume that for all i, u'(Y;) > y (primes denote derivatives).

As long as i’s actual contribution e falls short of her view of the morally ideal contribution for

herself, ef*, the individual’s self-image is better the smaller the distance between the two:

ii’
ar %2 t t
—5(ef —eif)" foref <ejf

0 otherwise,

) If={

2 For simplicity and ease of intuitive understanding, we keep the discrete time and population set-up from
Brekke et al. (2003) in our description of individuals’ short-term utility maximization. When turning to the
dynamics later on, however, we move to continuous time and population, letting the time period length go to
zero.
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where a > 0.3 The utility loss of contributing less than one’s ideal may be interpreted as
representing cognitive dissonance.

Individuals also care about their social image; that is, they would like others to consider them as
morally responsible or decent people. Since individuals may have different ethical views, however,
others’ views of the morally ideal behavior for a person may differ from that individual’s own view.
Let eit;‘ be the morally ideal contribution for i as judged by individual j (in period t). Furthermore, let
el-tG* be the average el-tj* in i’s social group or neighborhood (or, in the case of only one group, the

entire population): efs = -
G

Social image can now be specified in a manner similar to self-image, except that i’s actual
contribution ef is now compared to others’ view of i’s morally ideal contribution:
S Si= {

B t %2 t t
_;(ei—eic*) fore; <ej;

0 otherwise,
where 8 > 0. Others’ ethical views, and thus ef;, are considered exogenous by individuals.®

To prevent confusion between social groups and income groups, we will sometimes use the term
social neighborhoods rather than groups. This implies no presumption about the division being
geographical; the crucial aspect of a social neighborhood or group is that people are considerably
more likely to meet within groups than across groups (since social learning occurs within groups): any
individual i in neighborhood G; is considerably more likely to meet another individual j # i if G; = G;
thanif G; # G;.

3. Short-term utility maximization

Let us now consider individuals’ choice of how much to contribute to the public good in a given
period, which is determined by short-run utility maximization taking neighborhood affiliation and
ethical views as given. We demonstrate two core results: first, actual contributions are always strictly
lower than the highest ideal (efi* or el-tG*); second, utility is (weakly) decreasing in each of these ideals.

Consider first the contribution choice. If individual i and her peers agreed on the morally ideal

contribution for i, i.e., e5" = ef;, i would always contribute less than this shared ideal: if we did have

b= el* =elr > 0, the marginal image gain would be zero, while the marginal cost in terms of lost

e; =

consumption benefits would be strictly positive (Brekke et al. 2003). :

3 Unlike Brekke et al. (2003), we restrict the quadratic loss function to apply for contributions below the ideal.
In Brekke et al. (2003), such restrictions would not matter since equilibrium contributions were always strictly
lower than the ideal. In the present analysis, this is not necessarily the case. While strictly negative image
effects of ‘too large’ contributions would complicate the model, we do not think substantial new insight would
be added.

4 The logical but cumbersome notation would be eitc*i; we hope the simplified notation is sufficiently clear.

5 The set-up so far implicitly assumes that incomes, actual contributions, as well as e/ are observable. In the
dynamic analysis further below, we introduce uncertainty in beliefs about others’ ethical views. Taking such
uncertainty explicitly into account at the present point, however, would only complicate the notation without
changing anything, since ef; is considered exogenously fixed by i.

5
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The mechanism is quite similar even if e # ely, as long as these ideals are not too different. There
are three possible cases. If ef < min(ef, e/;), the first order condition for an interior utility
maximum with respect to ef is (primes denote derivatives)®

t* t* 14
ae; +Bejg  u—y

t _
(6) €= (a+B) a+p’

implying that actual contribution falls short of the weighted average ideal by % > 0.

If « and/or 8 are large and the ideals are very different, however, ef as specified by eq. (6) may
violate the assumption ef < min(ef’, efs): individuals may choose to contribute more than they find
morally ideal to gain social approval, or to contribute more than considered ideal by their peers to
improve their self-image.

ey gett 4l
Consider first the case where e < e and e < %ﬁ;‘a - % Actual contributions will now be
in the area where If = 0. The first order condition for utility maximization now becomes

r_
©) el =elg -5~
B
By symmetry, if e5* > el
6" ef=ef —T
! :

2 a

In all three cases, the actual contribution is strictly lower than the highest ideal: one strives towards
the ideals, but unless e/;' = e{; = 0, one never quite reaches both of them.

How would the contribution choice respond to changing ideals? If the actual contribution already
exceeded the ideal, a change in the ideal would be inconsequential; otherwise, the actual
contribution is strictly increasing in the ideal. Using total differentiation of eq. (6), we have

deit a . . . . t tx
(7) 2t = wrpou = 0, with strict inequality whenever e; < e;;", and
def B

= —L— > (0, with strict inequality whenever ef < ef.
defg a+p-u'" — q Y l G

(8)

Utility, however, is non-increasing in the ideals: moral responsibility is a burden. By the envelope
theorem, we get

t t* t t=*
©) d_Ui _ {a(ei —ell) <0 foref <ef
de; 0 otherwise,

(10) auv; — {.B(elt - eitf;k) for ‘9;r < eitg
0 otherwise.

® Derived by inserting egs. (1), (2), (4) and (5) in eq. (3), then differentiating with respect to e} while

regarding e and ef; as exogenous.
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Total public good supply is given by the sum of everyone’s contributions. In the case where ef <
min(el-tl-*, eit(’;") for all i, for example, inserting the expressions for contribution choice in eq. (2) gives
(11) Et =y dei+beic—u'+y

Fl @p
which is increasing in the moral ideals el-tj* for every i, j (recall that efg is only the average of all eff in

group G). Hence, moral responsibility is a burden; this burden, however, helps secure a higher
voluntary supply of the public good.

We summarize the above discussion in a proposition.
Proposition 1.

a) The contribution by individual i (i = 1, ..., N) in period ¢, ef, is given by (6), (6’), or (6”).

b) Utility is weakly decreasing in ef;". The decrease is strict if ef < ef".

c) Utility is weakly decreasing in e/;. The decrease is strict if ef < ef;.

d) Total voluntary public good provision in period t is weakly increasing in el-ti* foranyi =
1, ..., N, and strictly increasing for those i for whom ef < ef;.

e) Total voluntary public good provision in period t is weakly increasing in el-tg foranyi € G.The
increase is strict for those i, G such that ef < e};.

4.  The judgement of morally ideal contributions

A central aspect of the current analysis is that views about morally ideal contributions are derived
through ethical deliberation. Thus, before turning to social learning of ethical principles in the next
section, let uselaborate a bit on individuals’ assumed ethical reasoning.

Along the lines of Harsanyi (1955), Brekke et al. (1996), and Nyborg (2000), we formalize ethical
views in terms of subjective social welfare functions, representing individuals’ normative views of the
good society. While we assume that these subjective social welfare functions are welfaristic and
additive, the relative weights uitj placed by i on j’s well-being may vary:

(12) wf= Z?’=1 .uitj(u(cjt) + VEt)

where Wit is i’s judgement of social welfare in period t, and Z?’zl ,uitj = 1.7 Note that the subjective
social welfare functions include only material well-being — that is, utility derived from private
consumption and public goods: when judging social welfare, individuals do not take image concerns
into account. While it can be argued that image benefits matter to individuals and thus should count
in welfare judgements, one may also argue that it is unreasonable to incorporate the desire to do

7 Identical preferences allow well-being comparisons once others’ incomes are known, since access to the
public good is identical for all. Implicitly, thus, we assume that incomes are observable and that it is common
knowledge that material well-being preferences are identical. Although the linear form may seem restrictive,
non-linear social welfare functions may be represented by their linear approximations if the contribution
decision is a marginal one.
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what is right in the very judgement of what is right. To avoid complicating the analysis, we adopt the
latter view here.?

Based on the idea that moral action should be based on some universal law applicable to everyone,
such as Confucius’ Do not do to others what you would not want others to do to you, the Biblical
Jesus’ Golden Rule, or Kant’s Categorical Imperative, Brekke et al. (2003) defined the morally ideal
contribution as the contribution that would maximize social welfare in the hypothetical case that
everyone acted exactly like oneself. To account for individual heterogeneity in income as well as
ethical views, we modify this principle by assuming that the morally ideal contribution for individual j
as judged by i is understood as the contribution by j that would maximize i’s subjective social welfare
function in the hypothetical case that every other individual k # j also contributed their morally ideal
contribution (as judged by i).

This approach can be considered Kantian in the following sense: the morally ideal behavior is to act
according to a rule that one would wish everyone to follow. Note, however, that “would wish” here
refers to individuals’ views in their role as ethical observers, referring to their subjective social
welfare functions, thus involving preferences concerning distribution. This is in contrast to several
other economic approaches to Kantian morality, such as Laffont (1975), Bilodeau and Gravel (2004),
Roemer (2015), and Alger and Weibull (2016), where “would wish” simply refers to individuals’ own
utility functions.

Note also that although the morally ideal contributions are derived according to a version of Kant’s
categorical imperative, individuals do not behave according to the categorical imperative; when
deciding how much to actually contribute, they make trade-offs between image concerns and
consumption.

Formally, individual i’s judgement of the morally ideal contribution for j in period t, e, is found by

r Cjis

maximizing W;* with respect to ef, subject to egs. (1), (2), (12), and the (hypothetical) assumption

thatef = ef; forallk = 1,.... N.

To simplify expressions below, we henceforth specify the utility of consumption as u(cit) =1In cit.
Given this, the first order condition for an interior social welfare maximum with respect to ejt, as
judged by i, is

t
_ K

tx __
13) e =Y -3k

J

Due to differences in income and welfare weights, it may now be the case that ejtl-* # eLi: i thinks the
morally ideal contribution for i differs from the morally ideal contribution for k. Also, if u&, # u}k for

some k, i and j may disagree on the morally ideal contribution for individual k (e,ﬁ’{ * e,ij-).

Notice that due to equations (2) and (13), i’s view of the socially optimal public good level, El-t*, is

givenby Ef* =31 eff = (XY, ¥) — Niy = E*.Hence, alli = 1, ..., N agree on the socially optimal

8 Including only self-image in the social welfare function would be straightforward: when considering the
morally ideal action, i assumes that ejt = ejtl-* for all j, implying Ijt = 0 for everyone (Brekke et al. 2003).
However, if e5* # ef;, including both self-image and social image concerns would complicate the analysis.

8
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public good supply E*; what differs is the normative view of the fair burden-sharing, i.e., the socially
optimal distribution of contributions.

5. Utilitarians and status quo supporters

Different subjective social welfare functions —i.e., different sets of social well-being weights yl-tj -
imply different redistribution preferences, and thus different views on who should contribute how
much to the public good.

Note first that some ethical observers may find the exogenous initial income distribution socially
optimal, preferring no redistribution. For example, if the current income distribution is believed to
reflect individual effort, this may be viewed as fair according to a meritocratic principle. Such a view
would imply social well-being weights that are inversely proportional to the individual’s marginal
utility of consumption (evaluated in the initial state, i.e., without contributions), often called Negishi
weights. ° Let us call an individual subscribing to Negishi weights in their subjective social welfare
function a status quo supporter.

Given that the social well-being weights ufj are relative, and u(cf) =In cf, Negishi weights in i’s

. . Y; Y; . = Y . .
social welfare function correspond to ,uitj =3 ;, = N—%, with Y = % denoting average income
kTk

(k =1, ..., N). Assuming an interior welfare optimum, eq. (13) then implies ejtl-* =Y ie.,

-
J }7N2y'

ideal contributions are proportional to each individual’s income.

Other social well-being weights than Negishi weights involve a preference for redistribution, affecting
the individual’s view of who should ideally contribute how much. In particular, with an unweighted

utilitarian social welfare function, corresponding to ufj =5 for all j, the morally ideal or fair

contribution for person j as judged by i is given by e]-tl-* =Y

- NLZY That is, the morally ideal
contribution is so much higher for those with higher incomes as to completely cancel out the
exogenous income differences between individuals: the utilitarian would ideally prefer everyone to
have the same consumption level. In the present context, thus, unweighted utilitarianism implies

egalitarianism.

On a scale of redistribution preferences ranging from complete equalization of private consumption
to no preferred redistribution at all, Negishi weights and (equally-weighted) utilitarianism thus
represent polar cases in the current context.®

9 «[A] competitive equilibrium is a maximum point of a social welfare function which is a linear combination of
utility functions of consumers, with the weights in the combination in inverse proportion to the marginal
utilities of income» (Negishi 1960, p.92).

10 This may seem puzzling, since utilitarianism does not generally involve inequality aversion. However, in our
context, social welfare functions displaying explicit inequality aversion would not prescribe more redistribution
than the utilitarian one. While prioritarianism (see, e.g., Adler and Norheim 2022) generally gives more priority
to those with lower well-being levels, any well-being differences would be cancelled out even in the utilitarian
social optimum in the present setting.
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Importantly, for any j with an income below average, ¥; < Y, Negishi weights imply a higher burden
of moral responsibility — that is, a higher ejtl-* —than equal weights. For high-income individuals, i.e.,

any j forwhomY; = Y, the opposite is true. For ease of reference, let R be the set of all j for whom
Y]- > ¥, called ‘the rich’ below; similarly, let P be the set of all j such that Y] <Y, called ‘the poor’

below.

Reasonable moral reasoning should be based on universal principles. As a minimum, let the weights
uf; satisfy anonymity in the sense that if ¥, = Y, then uf; = ufy, (recall that material well-being
preferences are identical, and since Et is a pure public good, it is equally accessible to all). Further,
let the weights y{; satisfy continuity in the sense that if ;' > Y;{ > Y", we require pfy, to lie between
,ul-tj and pf..1* A simple, one-dimensional measure of the strength of i’s redistribution preference, as

in eq. (14) below, satisfies these requirements..

Assume that every individual i = 1, ..., N subscribes to a subjective social welfare function that can
be placed on a scale ranging from (unweighted) utilitarianism to status quo support (thus excluding
preferences for further increased inequality). Let ql-t reflect i’s degree of status quo support, i.e., the
degree to which i finds the status quo income distribution socially optimal at time t, such that ql-t =1
corresponds to using Negishi weights while ql-t = 0 corresponds to unweighted utilitarianism. qit can

now be defined implicitly by i’s weights ,uitj as follows: foreach i,j =1, ...,N,

¢ _ (1=a))¥+afy;

(14)  py; NT

Whenever qit # 1, the associated morally ideal contributions will partly serve a purpose of
(hypothetically) redistributing income.

It follows that the more status quo supportive an ethical observer i is (the higher qit), the lower is her
view of the morally ideal contribution for those with high incomes, and the higher is her view of the
morally ideal contribution for those with low incomes:

. 1 qf (vj-7)
(15) ejt- = (Y} - N_y?) - —+

Note that since eq. (15) is linear in qit, the average judgement in j’s social group of the ideal
contribution for j, ejt(’;‘, can now be written as a function of the average degree of status quo support

t
in j’s social group or neighborhood G, q¢ = Zk]ev+qk, where N¢ is the number of members in j’s social

group:

t -V
(16) efs =(Y; Ly _ a6 (%)

' More precisely, if Y} > Y > Y/, then we require that either uf; > ufy, = pf or puf; < pfp < pfy.

10
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Proposition 2. Let qf € [0,1] be the relative degree of status quo support in i’s welfare evaluation

ights at ti t insuch hat uf, = (LZ90PHGIY e g i i=1,.. N.Then, th
weights at time t, y;;, in such a way that yj; = =——————holds for every i,j = 1, ..., N. Then, the

following holds:

a) Foranyj € P (the poor), the morally ideal contribution ejti* ascribed to j by i is increasing in
qt. Conversely, for any j € R (the rich), the morally ideal contribution ejti* ascribed to j by iis
decreasing in g}.

b) Foranyi € P (the poor), Uf is decreasing in gf. Conversely, for any i € R (the rich), Uf is
increasing in ql-t. The ranking may be weak for some individuals.

c¢) Foranyi € P (the poor), Ul-t is decreasing in g&. Conversely, for any i € R (the rich), Ul-t is
increasing in g. The ranking may be weak for some individuals.

Proof:

Part a) follows from egs. (15) and (16) above. For b) and c), note that, as a direct consequence of a)
and Proposition 1b) and 1c), we know the following: For the poor, period utility Ul-t is nonincreasing
in qit, and strictly decreasing for the poor whose contribution falls short of the implied ideal; for the
rich, period utility Ul-t is nondecreasing in ql-t, and strictly increasing for the rich whose contribution
falls short of the implied ideal. For the poor, period utility Uit is nonincreasing in g, and strictly
increasing for the poor whose contribution falls short of the implied ideal; for the rich, period utility
Uit is nondecreasing in g&, and strictly increasing for the rich whose contribution falls short of the
implied ideal. These two observations imply b) and c). m

Note that we assume individuals to be myopic in the sense that when choosing their voluntary
contributions to the public good, they do not take into account the possible consequences of this
choice for their own future learning process and migration decisions. Although a formal analysis of
this remains to be done, we do not believe that changing this assumption would have substantial
consequences for our results. This would essentially correspond to all choices being made
immediately, which would presumably just speed up the process to be described below; however,
coordination failures might arise in the migration process, since one would not know in advance
which social group would be the most status quo supportive.

6.  Social learning of ethical views

Let us now turn to social learning of ethical views. For the moment, we disregard migration, keeping
groups fixed; migration will be added to the picture in the next section.

Ethical views — here represented by social welfare functions — cannot be chosen freely; they
represent, rather, convictions. In the short run, thus, it seems reasonable to consider subjective
social welfare functions as given. Nevertheless, precisely because social welfare functions are
inherently normative, there is no such thing as an objectively “correct” social welfare function:
ethical principles reflect subjective value judgements, and cannot be deduced from facts and logic
alone. So how do such convictions arise? Presumably, they are at least partly shaped by social
interaction — through learning, observation, and debate (norms instilled by parents or school;

11
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observing role models’ behaviors and statements; shared ethical discussion, deliberation and
reflection in a social context).'?

An update of i’s social welfare function could change qit, i’s degree of status quo support. As can be
seen from eq. (14), this would involve a change in i’s social well-being weights yl-tj, and thus also her
view of the morally ideal contribution ejtl-* for any member of society j = 1, ..., N, including herself. It
is crucial to note that in general, an increased qf would imply a lower e]-tl-* if j is rich but a higher ejtl-* if
j is poor: For the poor, the burden of moral responsibility is increasing in the degree of status quo
support; for the rich, moral responsibility increases in the degree of utilitarianism.

Assume now that ethical views are not perfectly observable: Although social interaction between
individuals provide indications of their views, a person i cannot infer another’s views qjt- exactly. To

fix ideas, let us continue with a discrete time setup for the moment, with a time-step At.

Consider first the case of unbiased social learning. Assume that each period, i meets with a random
individual j in her social group (a new random draw for each period), and adjusts her status quo
support qf a fraction § > 0 in the direction of what i perceives to be j’s view, q]f-l-. As i cannot
observe j's view accurately, the perception is established with some noise, but we take it to be
unbiased: EG; = q}. To avoid truncating the distribution of §5;, we assume the distribution is

symmetric and has support in [0,1].1

With unbiased learning, the change ini’s view is thus

(17)  Aq; = q;™ —qf = 6(Gj; —a;)At,
where i,j € G;, since j is part of i’s own social group.

Let us now move to continuous time by letting the time step approach zero. i’s view will then be
pulled towards an average of all q}i observed during any fixed time interval, converging to the group

average q&. Thus, we get the continuous process

(18)  4f = &6(qé — qf).

That is, each member of the group gradually adjusts their view toward the group average, eventually
leading to ql-t ~ qg for all group members. Averaging over all i, we find that, with unbiased social
learning within a fixed group, the average ethical view of the group stays unchanged:

(19)  q¢ = 8(ag —q¢) = 0.

Nevertheless, since individual views adjust over time, all group members’ views converge towards
the initial group average qu in-group variation is gradually reduced, eliminating over time the initial
differences between qit and qjt- forany i # j for whom G; = G;. Hence, if there are several fixed

2 For example, the process of reconsidering one’s principles as well as one’s emotional reactions to these
principles’ specific implications, as implied by Rawls’ idea of a reflective equilibrium (Rawls 1971), may well
occur in a social context, involving discussion and argument between peers.

13 Note that this requirement on the distribution of cﬁi implies that the variance must depend on qj-i,
approaching 0 as CNI,t'i approaches 0 or 1. We return to this in the discussion of migration below.

12



January 31, 2024

groups or neighborhoods, and the initial average degree of status quo support qg differs between
groups, there is a weak sense in which one may say that social learning of ethical views causes
polarization between neighborhoods even with unbiased social learning and no migration: as time
passes, ethical disagreement is reduced within groups, but not between groups.

Let us now turn to the case of reluctant social learning. Reluctant learners are assumed to be
somewhat less prone to change their view if moving towards the other’s view would increase their
own perceived moral burden. This could either be because there is a small probability that the
other’s view is disregarded in such cases, or because i’s view takes a shorter step in the direction of

Jj’s.

To clarify (going back, for a moment, to discrete time), note that eq. (17) implies ql-t“‘t = qit +

6((?]2 - qit)At. For an unbiased learner i, it follows that as i’s status quo support changes from qf to

qt+4t, i’s perceived morally ideal contribution also changes, from el to e5*2¢* (due to eq. 15). We

assume that a reluctant learner is less prone to adopt the views of a peer if eiti”t > eiti*, since doing

so would increase her burden of moral responsibility. In our main model, e;*4t* > el simplifies to

él-tjf" > el’. Thus, for reluctant social learners, we assume that the strength of movement in g} equals
8 as above whenever e* > éit]f“, i.e., when one thinks the other’s view implies a lower moral

responsibility, but limited to § (1 — r), where 0 < r < 1, whenever el-tl-* < éff.

Consider the situation where individual i meets j. If i is rich, then a reduction of q} would imply a
higher morally ideal contribution e;* for i. Conversely, if i is poor, an increase of qf would increase
eiti*. If i is rich, this means (returning for the moment to discrete time) that the movement in ql-t is
systematically lower whenever G}; < q;:

5(‘75‘1’ — qf )Mt if G5 = qf

Agt(i e R) =
aer) {au—m(q;i—qf)m if 3% <t

0 if g5 = qf

= 5(gt — gt)A
8(q5 — af) t+{_5r(q]¢i_q§)m if 3 < qi.

Similarly, for the poor:

0 if G5 <af

A¢aep)=6q9—q?m+{ i f §
i ( ji l) —6r(q]t-i — qit)At if q;i = qit'

The size of the bias in reluctant learning depends, in addition to the length of the time step, on i) the

parameters r and §; ii) the difference between q}i and qit; and iii) whether i is rich or poor, since the

rich are reluctant when the difference in ii) is negative, while the poor are reluctant when the

difference is positive. To simplify notation, we let (G — qf) denote the negative part of (@5 —qf),
+

while (q}i - qf) denotes the positive part. ** A more concise way to write the change over time in

qit, for rich as well as poor, is then

. - o ~ . . ~ + ~ e
“ That is, (q]t-i - qf) =0if qfi > qf and —(q]t-l- - qf) if q]t-i < gf. Similarly, (qfi — qf) = (qfl- — qf) if qfi > qf
and 0 if 61;-1- < gf. Note that both the negative and the positive parts are positively signed.
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+r8(g5; —af) At ifi€R

20)  Agf =6(gk — gh)At
@0) dar = 8@ —aA_ s atar ifier.

Let B;'jt = E(q]t-i - ql-t)+ > 0. Similarly, let Bl-_jt > 0 be the expected negative part. Furthermore, to
indicate that, for example, i is rich and j is poor and hence the expectation must be taken overi € R
and j € P, let us write B5 = E(Gbgr — q%)*. These variables are proportional to the expected size of
the learning biases in the various cases. A rich individual is only reluctant to adopt the perceived view
of j if j is less status quo supportive than himself, hence only Bz% and By matter for the rich;
similarly, only B#$ and B} matter for the poor.

Now, let s; be the share of rich individuals in group G. The probability that a rich person meets
another rich person is then s;. The dynamic of rich individuals’ views — now again moving to
continuous time —is thus

(21) gk = (1 =s5)8(qp — qf) + scréBgg + (1 — s6)rdBgf,

where ¢k is the change in status quo support for any i € R. Similarly, for the poor, any i € P, we
have

(22)  qp = 566(qk — qp) — saTOBEE — (1 — sg)réBE.
The dynamic for the group’s average view ¢ is the weighted average of the two, which gives
(23)  4& =r8[sgBrs + (1 — s6)sc(Brp — BEg) — (1 — s6)*BE].

To proceed, we need to specify our probability distribution for q}i. Assumption 1 maximizes the

variance of q}i and thus also the possibility that equilibria with limited polarization may exist:

Assumption 1. Let the probability distribution for g}; have support on [0,1] with E(g%;) = q.
Moreover, assume that if q]t- < 0.5, then q}i =0or qu- with equal probability, while if qjt- > 0.5,
then G5; = 1 or 2q} — 1 with equal probability.

We can now state the main result of this section:

Proposition 3. In a steady state, all i € R (the rich) hold the same view qf = qg,andalli € P (the

poor) hold the same view qit = gp. Moreover, given Assumption 1,
I.  Forallvaluesof s;,a) qg = qp = 0 and b) gr = gp = 1 are stable states for which g =
gp =qc = 0.
Il. If sg < %, only a) is asymptotically stable, while for s; > %, only b) is asymptotically stable.
. Forsg; = %, there is also a symmetric stable state with gz > % > qp further characterized by
T
qdr =9qp * 3

V. Assuming r < %,there are no further stable states.

The proof of Proposition 3 is rather tedious, so we relegate the more detailed explanation and proof
to Appendix 1. Here we will focus on the intuition.

14



January 31, 2024

Note that the sign of g5 depends on s; and the relative size of the biases. Reluctance pulls the rich in
the direction of becoming more status quo supportive (increasing qit), while the poor are pulled
towards utilitarianism (decreasing g{). This drives the group average gt towards zero if the majority
is poor, and towards 1 if the majority is rich. If this effect dominates, there is strong polarization
between groups with rich and poor majorities, respectively, in the long run: While groups with rich
majorities become perfectly status quo supportive over time, groups with poor majorities become
perfectly utilitarian over time.

There is also another effect, however: since all the rich within a given group are subject to the same
dynamic, they become increasingly homogenous over time. The same holds for the poor. With fixed
groups, substantial reluctance, and relatively similar shares of poor and rich within the group, it is
conceivable that the latter effect dominates, allowing the existence of steady states in which rich and
poor within the same group converge to different but less extreme views, thus limiting polarization.

7.  Choosing one’s peers
Let us now allow migration between social neighborhoods.

Although revising one’s neighborhood affiliation is a choice, not an inference (in contrast to ethical
view updating), we assume that individuals reconsider their preferred neighborhood affiliation only
occasionally. ¥ Social groups are thus relatively stable in the short run, making it reasonable to

expect g& to be a good proxy for g&*?.

Assume now that there are only two equally large neighborhoods, A and B, and that the population
consists of equally many rich and poor: there are % individuals such that ¥; > Y, and % individuals

such that ¥; < Y. While not essential for the main mechanisms, these assumptions simplify the
formalization below considerably. * Also, let individuals disregard the potential effect of their own
migration on g£ in either neighborhood.

In the current framework, the only reason why social group affiliation matters to individuals is their
preference for being viewed as morally responsible by their peers.'” When revising their
neighborhood status, rich individuals prefer the neighborhood with higher qf;, while the poor prefer
the neighborhood with lower g&: Since i’s morally ideal contribution el-tj* i as judged by j is increasing
in j’s status quo support qjt- if i is poor, but decreasing in q]t- if i is rich (Proposition 2a), a rich
individual i’s utility is increasing in the status quo support g of i’s social group, while a poor

individual’s utility is decreasing in g% (Proposition 2c).

15 For example, although not included in the formal model, the limited contact with people in other
neighborhoods could make assessment of the views prevailing there cumbersome enough to be considered
only every now and then.

16 Since sk + sbg = 1 for each group G = {4, B}, we only need to keep track of one of them (sf;); when
neighborhoods 4 and B are equally large, we also have s&, + skp = 1, so sz denotes not only the share of
group members in G who are rich, but also the share of all rich people who belongs to neighborhood G.

7 In fact, given that social image is given by a quadratic loss function, individuals would prefer to be socially
isolated, thus avoiding any social disapproval; we disregard this possibility.

15



January 31, 2024

The share of rich in each group can now vary over time. Let S(SG denote the share of type 8 € {R, P},
in group G € {4, B} at time t. Note that if ¢§ > g§, only that share of the rich who are in B at time t,
1 — sk 4, have incentives to move. Denoting p > 0 the share of individuals who revise their
neighborhood affiliation in each period, and moving to continuous time by shortening period length
towards zero, this can now be expressed as

(1 —sga)p(as —q5) wheng, = qp

24) $h, = —$bp = —$5, =Sk = .
(24) RA RB PA PB { skap(qh —qb) when g, < g

Eq. (24) shows that for migration to come to a rest, i.e., $g4 = 0, we must have either g4 = g, or
complete polarization: sy = 1and g4 = qg or sgp4 = 0 and g4 < g5.

When looking for possible stable equilibria, we must also take into account the dynamics of the
ethical views updating, which is what we now turn to.

8.  Total dynamics

Let us now bring the elements above together in a complete dynamic model. Eq. (24) above
describes the dynamic development in the share of rich and poor in each social neighborhood. Eq.
(23) describes the dynamics of ethical views caused by social learning in fixed groups, but without
taking into account the direct effect of migration on the average status quo support in each
neighborhood.

Note first that by writing eq. (23) separately for neighborhoods A and B (still for the moment
ignoring the short-run changes in g4 and g as a direct result of migration), we can establish a
compact notation R for the overall effect of reluctance:

(25) G4 =r8[sZBrk + (1 — sa)sa(Brp — BEg) — (1 —sa)?BE¢] = Rj
(26) qp =18[s5Brk + (1 — sp)sg(Brp — Big) — (1 — s5)?BEf] = R .

Here we have returned to the notation from Section 6 where s, denotes the share of rich individuals
in group G (since sfm =1- sﬁa, we only need to keep track of the share of rich in each group).

The set of equations (24) - (26) has one interior solution, g4 = qg and s; = % which is unstable: a

slight deviation causing the status quo support in the two neighborhoods to differ, say g4 > g5,
would attract the rich to group A and the poor to B. Thus, if ignoring the direct effects of migration
on qg, reluctance would pull views gradually towards a higher g4 (since the rich attracted to A are
reluctant to adopt more utilitarian views), while the opposite happens in B. This process would only
stop at the border where g4 = 1 and gg = 0 and where s, = 1: Groups would be perfectly
segregated according to income; the rich would be strict status quo supporters, while the pure would
be strict utilitarians.

Migration increases the status quo support in social neighborhood A directly to the extent that the
rich moving from B to A are more status quo supportive than the poor migrating in the other
direction. Thus, to consider the full effects of migration, an extra term (qhz — q54)$4 must be added
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to expression (25), where q(SG denotes the average status quo support among members of income
group 8 = P, R in neighborhood G = A, B. A detailed explanation of why is provided in Appendix 2.

Inserting for $, from Eq. (24) in the case where the rich group is A, and hence q4 = qg, then gives

(27)  4a=Ri—p(1—sD(gh —a5)(pa — 9kB)

Similarly, for the poor group, B,

(28) qp =RE + psg(ah — ap)(gbs — aks).

These additional terms do not affect the equilibrium, however, because s4, = (qpg — qr4) = 0 when
the dynamic process has come to a rest (eq. (24)), and similarly for Sg. Note further that close to the
steady state, 1 —s4 = 0 and sz = 0,and as s, = 1 and sz = 0 by eq. (24), the migration terms will
eventually be negligible and hence not affect the asymptotic stability of the equilibrium.

Outside of the steady state, the term (gp4 — qgp) can in general be either positive or negative,
depending on whether the poor in A are more or less status quo supportive than the rich in B. Since
we have not imposed any restrictions on the relationship between individuals’ initial status quo
support and their income, it is conceivable that migration temporarily contributes to reductions in g4
and increases in qg. Nevertheless, over time, reluctance makes the poor gradually more utilitarian
and the rich gradually more status quo supportive (see Appendix 1), so such “reverse” movements
cannot persist over time.

Intuitively, the average status quo support in a given group is influenced by two factors, reluctance
and migration. In the steady state, migration is by definition zero. Hence, the only possible steady
state is when reluctance has pushed the share of status quo support to one of its boundaries, 0 or 1,
and thus cannot push it any further. That is, all the rich flock together in one group (here, A), being
entirely status quo supportive, while all the poor have self-selected into the other group and become
completely utilitarian.

We summarize the above discussion in a Proposition, establishing that there is extreme segregation
and polarization in the long-run equilibrium:

Proposition 4. Given Assumption 1, there are only two asymptotically stable states. In both states, all
i € R (the rich) are located in one neighborhood and hold a completely status quo supportive ethical
view (qit = qg = 1), while all i € P (the poor) are located in the other neighborhood and hold a
completely utilitarian view (qit = gp = 0). Since a given neighborhood can either be the rich one or
the poor one, there are two asymptotically stable states.

Proof: See Appendix 2.

Note that a modest but strictly positive migration cost would hardly change our main conclusions
substantially. Only individuals whose social image benefits of moving exceed the value of the
(presumably one-time) moving cost would then choose to migrate. While some marginal individuals
(i.e., with incomes near 17) would then choose to stay, influencing who is the marginal mover,
reluctant learning among everyone else would still drive the groups’ average views to the extremes.
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9. Minimal contributions

As demonstrated above, morally motivated individuals tend to be driven towards strong segregation
and polarization when there is reluctant social learning and migration between social neighborhoods:
those with high incomes socialize with each other, finding the status quo income distribution fair,
whereas those with low incomes also seek each other’s company while supporting utilitarian views.
In such a situation, everyone considers their own moral responsibility for contributing to the public
good to be modest; moreover, everyone is surrounded by peers confirming this view. For example,
while a morally motivated but poor individual may consider climate change a major social problem,
she may still not contribute much, thinking that it is primarily the rich who ought to solve the
problem. A morally motivated rich person, on the other hand, may agree that climate change is a
major social problem, but would still contribute a rather limited amount because she finds no moral
reason for the rich to contribute proportionally more than the poor.

Indeed, the long-run equilibrium not only represents the strongest possible segregation and
polarization in our model, but also an absolute contribution minimum in the sense defined below.

Definition. A combination of sorting and ethical views is an absolute contribution minimum if, for
given individual incomes, there is no other combination of ethical views and sorting into social
groups that would yield strictly lower total contributions to the public good.

Proposition 5. With reluctance, the long-term equilibrium described in Proposition 4 is an absolute
contribution minimum.

Proof: Proposition 4 shows that with reluctance, qit =1foralli € Randg; = 0foralli € Pin
equilibrium. Proposition 2a) shows that the morally ideal contribution eff for i prescribed by j’s
ethical view q]t- is decreasing in q]t- fori € R, and increasing in q; for i € P. Proposition 1a-b),
together with egs. (6), (6’) and (6”), show that contributions ef are increasing in e};" as well as e},
(the relation may be weak for some individuals, ref. egs. (6’) and (6”)). Thus, since ef fori €Ris
decreasing in g} as well as in g&, the minimum ef from a rich individual i € R occurs when qf = q¢ =
1. Similarly, since ef for i € P is increasing in qf as well as in g, the minimum ef from a poor
individual i € P occurs when gf = g& = 0. Thus, in the steady state all individuals are at their lowest
possible actual contribution levels eit. Hence the equilibrium is an absolute contribution minimum. m

10. Reducing polarization through contact across neighborhoods

A key driver of the polarization result above is the assumption that individuals learn their ethical
views from peers in their own neighborhood. If there is contact between social groups, however,
some learning of ethical views is likely to take place even between neighborhoods, limiting the
ethical polarization. Thus, policies stimulating social contact between groups — for example,
encouraging their joint participation and encounters in public debate, making kids from diverse social
neighborhoods attend the same schools, or encouraging attendance in shared cultural experiences —
could help reduce polarization. This mirrors the conclusion of Benabou et al. (2018) that more mixed
interaction reduce polarization and raise prosociality (since extreme polarization yields minimal
public good contributions).
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As a point of departure, consider the equilibrium above with complete polarization and segregation.
Assume that a policy stimulating contact between neighborhoods is introduced in this situation. This
will not have any direct effect on migration, but will cause social learning of ethical views to partly
take place between neighborhoods.

Recall that in Eq. (20), we modelled the change over time in an individual’s ethical view gf as the
sum of two parts: the unbiased learning part 6((75-1- - qf) which is proportional to the difference
between one’s own view and the perceived view of the random group member one meets, plus a
term reflecting reluctance. Now, assume instead that with probability x, the other individual j is from
the other neighborhood (G; # G;), while with probability (1 — k) the other is from one’s own

neighborhood (G; = G;). This affects the dynamics of social learning, giving instead

(29) 45 =6([(1—wqh +Kkgh)] —q) + R}

Let A be the rich social group. Then, when moving to continuous time, incorporating reluctance, and
adding the direct effect of migration on average ethical views in the group (see eq. (27) and the
discussion thereof), the equilibrium condition becomes

(30) q4=06x(q5 —qs) +Rs =0.
In equilibrium, with A as the rich group, s5 = 1. Thus, in equilibrium
(31) «x8(qs—4qp) =TRj.

This rules out ¢4 = 1and g5 = 0, since if ¢ = 1 we must have R} = 0. Consequently, we no longer
get complete polarization. The strength of reluctance approaches zero as g4 — 1; hence, at some
point before we get to ¢} = 1, the effect of meeting people in the other group will cancel out the
effect of reluctance. As a result, equilibrium polarization is limited.'® We summarize this as a
Proposition.

Proposition 6. If social learning takes place partly between neighborhoods, and the share of social
learning from the other neighborhood is k, then polarization is incomplete in equilibrium: g4 — g <
1.

If equilibrium polarization is indeed incomplete, the equilibrium no longer represents an absolute
contribution minimum. Intuitively, with social learning even between neighborhoods, individuals
occasionally meet people who demand more of them than their own peers do, making them more
prone to contribute somewhat higher amounts to the public good.

18 On the other hand, it is not sufficient to rule out any polarization, since if ¢} = qf = % then R4 > 0 for

t 1
Sy > -
A7 3
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11. Government responsibility

Above, public good provision was assumed to be a private responsibility: there was no public sector,
nor any other type of collective action. Since the segregation and polarization processes we describe
are triggered by the burden of moral responsibility, similar results do not necessarily arise if public
good provision is left to the government.

To see this, consider first the case where — partly outside of our model — individuals view contributing
voluntarily to be a moral responsibility only as long as government public good supply falls short of

the provision level individuals themselves consider socially optimal. In Section 5, we saw that
1

N_y'

now that government policies reflect this unanimous view in the sense that government provision

everyone agrees that the socially optimal total public good supply is E* = (Z?Ll Y;) - Assume

equals E™. In this case, neither segregation nor polarization would arise: If individuals do not consider
private public good provision a moral requirement when public good provision is already socially

optimal, then for every i and j, we would have e/ = e/
for reluctance: no change in ethical view would increase one’s moral burden. Similarly, there would

= 0. As a result, there would be no reason

be no reason for social migration: no peers would impose a strictly positive moral burden on anyone
else. Hence, no segregation process would take place; polarization would be limited to the fact that
within each initial social group, individuals’ ethical views would gradually converge to the initial
group average, but no force would be present pulling ethical views in more extreme directions.

Keeping strictly to our model, however, we may in fact have that for some i and j, e]-ti* # 0 even
when government provision equals E*. The reason is that if public good provision is financed by
taxes, some individuals may consider their own tax payments unfairly low, thus finding that
contributing even in excess of E* is more socially responsible than spending all their income on own
consumption. This would result in segregation according to income, but only a very limited degree of
polarization.

To analyze this more formally, let us now replace eq. (1) by
(32) Y, =ct+T!H+€

where T/ is the tax levied on individual i in period t, wheras €/ > 0 is i’s voluntary contribution to
the public good over and above her tax payments. Further, replace eq. (2) by

(33) Et=EPoLt 4+ 3N ¢!

where EPLt is the government supply of the public good in period t. Let the government budget be
balanced in each period:

B9 EFM =3

Disregard the possibility of side payments between individuals, as well as any administrative or
efficiency costs of taxation. Assume, furthermore, that the political process is such that actual
policies reflect an ethical view g!,, corresponding to the degree of status quo support of an actual or
hypothetical voter m (for example, m may be the median voter). If voting is costless and no voter
expects to be pivotal, there is no self-interest incentive to vote in a particular way, in which case it
seems plausible that individuals would vote according to their ethical views (rather than narrowly
self-interested preferences). This yields
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x 1
(35) EPOU = B = (B, ) — 4
and
(36) Tf = efy,.

Here, el is the voluntary contribution that would have been morally ideal for individual i in the
absence of public provision, as judged by voter m in period t.

The morally ideal voluntary contributions, according to i, is now found by maximizing Wit, as given by
eq. (12), with respect to €f, j = 1, ..., N, given u(cf) = Incf and egs. (32) - (36), considering EP°!*
and the tax distribution exogenous. Inserting in eq. (12) yields

N N 1 N
Wi =) uh{In( ¢ —=TH+v[) 1) =3+ ) 1)
i #1] Jj j j |4 J N]/ ]
j=1 j=1 i=1

Maximizing this with respect to ejt, using that Z?’zl ufj = 1, gives the following first order condition
for an interior welfare maximum:
aWit .ufj

Oej Yi—e = Tj

Rearranging, and letting the notation reflect that the result of this exercise is the morally ideal
voluntary contribution for j as judged by i, we get

t
Hij
tx __ __J_Tt

ij J YN j

t
Now, inserting T} = e/, from eq. (36),and e, = Y; — ’;\;—;" from eq. (13), we get

t t
¢ _ Him — Hij

This is strictly positive whenever uf,, > ,uitj, and zero otherwise (due to the assumption that €/ > 0).

Note first that with j = i, this implies that if voter m'’s ethical view gives i less weight than i does
herself (,ufm < ufi), i finds it ethically appropriate not to contribute more than her taxes. Similarly,
with j # i, it follows that i’s social group will only think that i should contribute beyond her taxes if
Uk, > uks. This yields the following proposition:

Proposition 7. Any state where all the rich are in one group and all the poor are in the other, and in
which all the rich hold the same view qp while all the poor hold the same view qp, with qg > q,, >
qp, is a steady state.

Proof: Recall from egs. (27) and (28) that for the rich (assumed to be in group A, and thus q4 = g,
and using (24)),

(37)  qa=Ri— (abp — qkadda-
Similarly, for the poor group, B,
(38)  qp = R + (qba — qkB)S5-
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With no migration the last terms would vanish, because s; = 0. Furthermore, without reluctance
R% = R% = 0. Thus, with no reluctance and no migration we would have a steady state with ¢, =
qB = SA = SB = 0

Note now that if we have a strict inequality uf; > uf,,, then €} = 0 also after a slight change in i’s
ethical view: A marginal change in ,ufi will not change the fact that eitl-* = 0, irrespectively of the
direction of the change. Thus, in this case there is no cost in terms of a heavier moral responsibility —
and thus no reason for reluctance — related to changing one’s ethical view.

If uf; < pby,, on the other hand, €5 > 0. However, since by assumption qg > G, > qp, 15 > Uk,
holds, in fact, for everyone: For the rich, yfi is increasing in q;, while the reverse holds for the poor.

Hence there is no reluctance in the steady states described in the Proposition. Also, there is no
migration: For each i, whether rich or poor, efg = 0is i’s own group while ef(’;‘ > 0 in the opposite
group.

Note that there is a complication in interpreting m as the actual median voter: if the two groups are
equally large, the median voter is not well defined. Furthermore, since the distribution of voter
preferences will be discrete, then if some point in the voter distribution is defined as the median, we
would either have qg = g, Or ¢,y = qp, While the Proposition requires qr > q,, > qp. The situation
where qp > q,, > qp could still result from several mechanisms: First, just like i observes j’ view
imperfectly, politicians may also have an imperfect assessment of the electorate, perceiving the view
of group A as distributed continuously with mean g4, and similarly for group B. With g4, > g3, the
perceived median voter will then be in-between the view held in each group q, > qf, > qg, with
strict inequalities. Alternatively, just like voters have ethical views they care about, the same may
hold for politicians/political parties: for example, one party may prefer the position of the rich social
group, qg, while the other party might prefer the position of the poor group, gp. If parties care partly
about keeping to their preferred ethical position but also partly about the probability of being
elected, competing political parties may commit to policies deviating from their preferred positions
towards the median of the voter distribution. If so, the winning party will have a position g,,, such

that gg > g, > gp.

The implication of Proposition 7 is that government supply of public goods limits the drive towards
ethical polarization. Imagine an initial situation where ethical views and income are uncorrelated. If
one group, say B, is slightly more egalitarian than the other, the poor will migrate toward B, and
social learning in B goes slightly more towards egalitarianism than social learning in A. Moreover,
some poor may initially hold less egalitarian views, inducing them to make positive voluntary
contributions, making their moral responsibility a burden. Their reluctance will then also pull them
towards a more egalitarian view. Similar processes apply to the rich. But as soon as the poor have
moved to social group B and have become on average more egalitarian than qf,, corresponding to
the current policy, the process stops, and there is no further movement in the groups’ average
ethical views. Thus, the difference in ethical views between poor and rich can be quite small.

Note finally that with small differences in ethical views between the groups, the incentives to migrate
are small. If we introduced an additional term in the utility function allowing individuals to have a
small exogenous but heterogeneous preference for one of the groups, then segregation might be
incomplete, and the ethical view difference between groups would be even smaller.
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12. Conclusions

Moral concerns can motivate people to contribute voluntarily to public goods, such as environmental
quality, even when doing so is not in their narrow self-interest. As we have demonstrated above,
however, the burden of moral responsibility may trigger long-run social processes that not only
undermine individuals” willingness to contribute, but also make them self-select into strongly income
segregated and highly polarized social environments. In the steady state of our model, all individuals
are convinced that their own fair public good contribution is relatively low — and are surrounded by
peers confirming this view. Consequently, voluntary contributions to the public good are minimal.

These results arise although we assume throughout that individuals are morally motivated, and that
they cannot simply choose the ethical views that fit their interests best. Furthermore, we abstract
from several mechanisms potentially causing segregation according to income, such as property
prices, status-seeking and conspicuous consumption. It is, rather, the burden of moral responsibility
itself that tends to trigger social mechanisms that partly relieve individuals of this burden — while
causing segregation and polarization as by-products in the process.

Nevertheless, we also find that the ethical polarization, and thus the downwards drive of
contributions, may be limited through policies increasing contact between social groups. Perhaps
more surprisingly, we show that if public good provision is left to the government, the drive towards
polarization can be considerably weaker.

It seems reasonable to expect strong polarization and segregation to increase the risk of social
problems such as mistrust, miscommunication, social unrest, crime, and violent conflict. Hence,
although evolution may possibly have endowed humans with a preference for moral behavior (Alger
and Weibull 2016; Alger et al. 2020), it is interesting and somewhat disturbing to note that even in a
population consisting entirely of morally motivated individuals, active policies may be required to
prevent a divided and conflict-stricken society with minimal public good supply.
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Appendix 1: on asymptotically stable states in the case without
migration

In the case without migration, reluctance pulls in the direction of increasing ql-t for the rich while
decreasing it for the poor. This drives the group average q& towards zero if the majority is poor but
towards 1 if the majority is rich. However, since all the rich (poor) within a given group are subject to
the same dynamic, they become increasingly homogenous over time. The latter force could, if the
biases of the rich and the poor are sufficiently different, imply the existence of steady states in which
the rich and poor within a fixed group hold different views. The purpose of the present Appendix is
to explore the conditions under which such steady states may exist.

Let us simplify notation by suppressing the explicit notation of social group G and time t, writing

S¢ = s for the share of rich individuals in the group. Without loss of generality, let § = 1, which only
affect the speed of convergence but not the direction or state to which it converges. Furthermore, let
us now make the following more specific assumption on the probability distribution of §;:

Assumption Al. If g; < 0.5, we assume that §;; = 0 or 2q; with equal probability. Similarly, if gq; =
0.5, g = 1 or 2q; — 1 with equal probability.

That is, although individuals are capable of judging whether another leans towards utilitarianism or
status quo support, they are less capable of judging precisely how extreme the other’s view is.
Assumption A1 maximizes the variance of G; given the assumptions already made about this
distribution (Section 6), i.e., that is has support on [0,1] and is unbiased. Although the formal proof
below only holds for this specific distribution, note that by maximizing the variance, we allow biases
and thus also differences in biases to become substantial, which is what drives the potential for
steady states in which qg # gp. In Proposition 3 below, we show that given Assumption Al, then as

longasr < %and NES % there are no steady states for which qp # gp within a fixed group.

To see this, note first that over time, the views of the rich within each group converge, and the same
is true for the poor. From eq. (20), if i € R meets an individual j, then

(A1)  Aq; = (G; — q;)At +7(d; — q;) At.
Consider now two different individuals i € R, i’ € R, with qit > ql.t,, meeting the same j. Then
(A2)  AGqi — i) = (@i —a:)Dt + (G50 — ai) At — (@i — @i )t —7(Gji — qu) AD).

Using (A2) and that the probability distribution for qj-i is the same for all i (Assumption A1), and

moving to continuous time and infinite population (cancelling out the randomness in who meets
who), we are left with

(43)  1¢;i — qul < =1 =7)|(q; — qi)|-
Since the same argument applies to poor individuals, we have the following result:

Lemma A1: Over time, q; converges to a common view qg for all rich (all i € R) within a fixed group,
and to a common view qp for all the poor (all i € P) within the group.
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To consider asymptotically stable states, we can thus limit attention to the case where all the poor
within a given group hold exactly the same view gp, while all the rich hold the same view qg. Under
this assumption, the dynamic of the view of rich and poor, respectively, are (egs. (21) and (22) in
the main text):

(A4) qr = (1—5)(gp —qg) + sTBgg + (1 — s)rBgp

and

(A5)  dp =s(qr —qp) — sTBgg — (1 = s)rBp.

To fix ideas, note that if the biases introduced by reluctance were of equal strength for rich and poor,

q would be increasing if s > %, implying that the only asymptotically stable state would be g = 1.

Similarly, if s < % q would gradually decrease, making g = 0 the only asymptotically stable state.

However, given Assumption Al, the biases are unlikely to be equally strong. We thus need to explore
whether differences in the strength of the biases for the rich and the poor, respectively, can
potentially change the above simple conclusion.

The following Proposition summarizes the main result on this. Note that part of the proof is
demonstrated in the more detailed analysis further down, considering several individual special
cases.

Proposition 3. Given Assumption A1, the following holds:

V.  Forallvaluesof s, a) qg = qp = 0 and b) qg = qp = 1 are stable states where Gz = qp =
qG =0.
VI. Ifs < %, only a) is asymptotically stable, while for s > %, only b) is asymptotically stable.
VIl.  Fors = %, there is also a symmetric stable state with qg > % > qp further characterized by
T
dr =qp 3

. 1
VIIIl.  Assuming r < 7 there are no further stable states.

Proof: Part | is trivial, as there will be no misperception of views in this case, thus no bias and hence
no change in views. For s < %, claim Il is Proposition Al below. The claim for s > %follows by
symmetry, as we can define s’ = 1 — s as the share of poor, and ¢’ = 1 — g as the degree of
utilitarianism and get similar expressions for the case s’ < % Claim Ill is Proposition A2 below. The

expression for the different biases depends on the level of gz and gp, with several different cases. To
prove the last claim, IV, we need to discuss each possible case. This is done below.

Note that the specification of the probability distribution depends on g; being above or below 0.5.
Further, the distribution has two points, and we need to consider separately the cases where both or
only one invoke reluctance. This leaves us with several different cases we need to consider
separately.
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The first case: 0 < gp < qr < 0.5.

Consider first the learning process of reluctant poor individuals, determining the development over
time in gp. Note that, given Assumption Al and that 0 < gp < gr < 0.5, the view of another person
J will be perceived as 0 with 50% probability, regardless of whether j is rich or poor. This will not
invoke reluctance for a poor observer i. Only the other case invokes reluctance, hence

N 1
Bpgr = E(ZCIR —qp)

+ 1
Bpp = 2qp —qp = ECIP
When we insert this in the equation (A.5) we get
. 1 1
(46) gqp =s(qr —qp) — er(ZQR —qp)— (11— S)ETCIP-

To have Note that gp is declining in gp, hence the larger gp, the stronger is the pull toward 0. On the
other hand, ¢p is increasing in qg: the more different gp and gy are, the stronger is the pull to make
them more equal.

Using eq. A6, requiring gp = 0 and collecting terms for the rich and poor, we get

(A7) 25(1 =7 = 25(1 =1)ap +74p = 45 = (1 + 5575) ar-

Next, we turn to the learning dynamics for the rich. Consider first gz < 2¢gp.

Note that Assumption Al and gz < 2qp imply that meeting a poor j and perceive their view as 2qp
does not produce reluctance for a rich i. Hence the rich are reluctant only if they perceive the person

they meet to hold a view of g; = 0. This happens with probability 50%, thus Bgg = Bgp = %qR. Thus

(48) gr=(1-5)(gp —qr) +7’§QR =1 =s)gp — (1 -S —2) qr-

Note also in this case that g is declining in gz and increasing in gp, so the pull toward zero is
stronger the higher gg, is.

Combining (A7) and (A8), we see that when gp = 0 then

r(1-s)

(A9) C?R = (1 -Ss- (1 ST g) (1 + 25(:—1*))) ar = (g (1 + 25(:—1”)) B 25(1—r)) ar

_ r r
= 5%a=9H (s@-n+5-01-9)a

We note that for gp > 0, then ¢z < 0ifs(1—-7r)<1-s —% or equivalently 2s < 1 + (s - %) T.

Collecting terms with s on the left hand side we get (2 —1r)s < %(2 — 1) orsimply s < %, which is

true by assumption. Thus, if gp = 0 then gr < 0, so there cannot be any stable state with gp > 0.
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Finally, we need to check that the premise gp = 0 is consistent with the assumption that g < 2¢p.

From (A7) we get that gp = 0 when gy = (1 + ﬁ) qp and g < 2qp are both true when

T

r
(14— Vgp<2qp o5 >—"—
r (+25(1—r))q” WP <S>0 9

We summarize this as a lemma:

.
2(1-17)
the opposite holds for gp.

Lemma A2: If s >

then g < 0 when gp = 0. g, is declining in gz and increasing in gp, while

Proof: This follows from the calculations above. Note that the constraint on 2s follows from the
assumption 2qp = qp.

The lemma shows that there cannot be a case where the reluctance of rich and poor keep each other
in balance when 2gp > q5.

Next we turn to the dynamics for the rich when g > 2¢p.

Note that Assumption Al and g > 2qp imply that rich are always reluctant if they meet a poor. They
are also reluctant when they meet a rich and perceive this person to hold a view of 0. This happens

with probability 50%, thus Bgp = %qR, while Bgp = (qgr — gqp)- Thus

(410) Gr =1~ )A-1)@qp —qp) +5720r = A = )gp — (1 =5~ 1) 4z

where 1’ = % Note that the expression for gy is identical to the case gz > 2qp except with r’
rather than r. We can thus use the calculations above where we found ¢z = (1 —s)gqp —

(1 e %) qr- Next, we combine this with the condition (A7) for gp = 0, stating that gz =

(1 + ﬁ) gp. This yields:

(A11) qg = (1 -Ss- (1 -5 TE) (1 + 25(:—r))> qr = (2(1rir) (1 + ZS(I—r)) - zrs((11_—sr))) qar

B r r (1-y9)
_2(1—r)[s+2(1—r)_ s ]q”

sr
2(1-1)°

We note that gg < 0if 1 —s > s? +

Next, we check that the premise gp = 0 is consistent with the assumption that gz > 2gp. As above
T

we find that this is possible only for s < . Using this condition, we see that the last parentheses

2(1-1)
in (A11) satisfy
r (1-y5) (1-y5)
s+ 2(1—-7) s s s
which is negative for all s < l, thus for s < ——in particular.
2 2(1-1)
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T . .
Lemma A3: If s < 20 then ggr < 0 when gp = 0.

We have now covered all cases with 0 < gp < qr < 0.5, establishing that gz < 0 when gp = 0.

Note that the dynamic equations are linear in gp and qg. Hence they can be written in the form gqp =
alq — bgp and g = —cAq + dqp, where Aq = qr — qp. When Aq is sufficiently large, gp will
increase and qg will decline, hence reducing Ag. By Lemma A2 and A3, gy is decreasing when Agq is
decreasing even at the point where gp = 0. Hence Aq will decrease until gp < 0 and the system will
approach the stable state gp = qg = 0. We conclude that

- 1 . .
Proposition Al: For s < >qdp =qr = 0 is an asymptotically stable state.
In the remainder we consider the possibility of other stable states with 0.5 < gp.

The second case: 0 < gp < 0.5 < gp.

Consider first the learning process of the poor. Now reluctance when a poor meets a rich depends on
whether gp < §j; in both possible realizations of the perception, that is whether 2qz —1 > gp or
not.

1
-(1- if 2qp — 1<
(A12) B;R _ {2( qp) l'f qr dp
(ar — qp) if 2qg —1>qp
+ 1
(A13) Bpp =2qp —qp = Z4qp
Consider the case 2qg — 1 < gp. When we insert the first case of (A12) and (A13) in eq. (A5) we get

. 1
(A14) qp = s(qr — qp) _52(1 —qp) — (1 _S)ECIP =s(qr — qp) _Sg _5(1 — 2s)rqp.

We first consider the conditions for no movement in the view of the poor, that is gp = 0. Collecting
terms for rich and poor we get

(A15) 2sqg+sr=2s(1—1r)qgp + (1 —s)rqp = qr = (1 + r(12—525)) qp +§

Then consider the subcase 2gp > qg.

In this case the rich are only reluctant if meeting poor whom they perceive to hold the view gp = 0.

Thus Bgp = %qR and Bgp = %(1 — qg). Inserting in (A4) gives

1-s)r
2

(A16) dr = (1= 35)(gp — qr) +55qr +-—— (1 — qg).
Stability in the view of the rich thus requires:

_ (a-9)r

(1-5)gp = (1 —5)qg — 55qg ——— (1 —qp) = (1 = 5)qp — sTqR +>qg — 5 (1 — 5).

So we get

(A17) p = (1 +r(1—25)) . _r

2(1-5) 2
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and from (A15):

(A18) g = (1+"22)qp +2.

N

Note first that for s = %then both equations imply g = gp + g That is, in a group with equally many

rich and poor, there is a stable state where gp < 0.5 < gg.

Proposition A2: If s = %there is a stable state with qp < 0.5 < qrand qg = qp + g

Note that in this stable state, if r is small, then g = gp = % Hence in a group with equal share of

rich and poor, everyone will hold a view approximately in the middle, with the poor tending slightly
toward a more egalitarian and the rich slightly towards status quo seeking.

Does a similar stable state also exist when the majority is poor? Adding (A12) and (A14), we get

q=sqg+(1—3s)qgp

s(1—=9)r

2 (1—qgr)

r
=s(1-s)(gp —qr) +SZEQR +

+ (1= 95— 9p) s =) 5(1 - qp) = (1= )*7qp
= 2 (5?05 = (1= )%qp) = (5(1 = $)(4x — 4p))

< ((5(1 —5)qg —s(1 —s)qp) — (s(1 —s)(qr — QP)) = 0.

N =

Here the inequality is strict when s < > hence under these conditions the average g will be declining,

so there can be no stable state.
Consider now the subcase 2gp < qp.

In this case, the rich are always reluctant when meeting someone poor. Thus
Brp = (qr — qp)
_ 1
Brgr = 5(1 — qR)-

Inserting in (A4), we get

(A19) gr =1 —s)(gp —qr) +s7(qr —qp) + (1_25)T (1 —qg)-

Stability in the view of the rich thus requires:

1-—
(1= = 5r)gp = (15— 51 — =2 (1 — gp)

QP=<1+ 1-9r )R_(l—s)r.

2(1 —s—sr) 2
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Once again, we use the condition from above

B 1+r(1—23) +r
qr = o dp >

And combine to

r(1—2s) 1-=9s)r 1-9s)r r
I = <1+T>(<1+m)qR‘T)+z

We successively simplify

r(l-2s) ({A-9)r r(1—2s) (1—-s9)r r(1—2s)
( s +(1—s—sr)+( s )(2(1_5—5T)>>qR:<T>(1_S)r
2s(1—s) 1=9r _
<2+(1—S—sr)(1—25) +<(1_S_Sr)>)QR =1-s)r

25(1-s) ( a-s)r
(1-s-sr)(1-2s) (1—s—sr)

Again, as 2 + ) > 2 and (1 — s)r < 1, this is inconsistent with the

assumption that gz > %

As we have checked both possible subcases, we can conclude that

Lemma A4: There is no stable state with 2qr — 1 < gp and gp < 0.5 < qp.
We then consider the subcase 2qgr — 1 > gp.

Now gp is so large that the poor are always reluctant when meeting a rich person, hence Bpp =
(qr — gp). Using (A5) once again, we get

1-s)r
5 dp-

(A20) qp =s(qr — qp) —srBgg — (1 = sg)rBip = s(1 —1)(qr — qp) —

Further, consider the subcase 2qp < qg. This is the parallel case where rich are always reluctant
when meeting poor. Thus

(A21) gr =1 —5)(gp —qg) + sTBrg + (1 = s)rBrp = (1 —s)(1 —1)(qp — qr) + %(1 — qgr)-

Computing the aggregate dynamics, we get

T
q=sqgp+ (1—5)4p = 5(52(1 —qr) — (1 —5)2qp)

and thus in a stable state we must have
(A22) (1-5)%qp = s*(1—qg)
Next set gz = 0in (A19):

ST

(A23)  (ar —4p) = 550 (1 — ar)
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Using (A22) to eliminate gp, we get

SZ

ST
QR—WG—CIR) =m(1—%)

2

L s ST 3 s? ST
< ta-srtza—sa- r)> r = <(1 — T 20— - r)>

( s? + sr )
(1-5)2 " 21-s5(1-7)
ar = s2 sr ’
(+ @S+ s=a=n)
. . . 1 52 sr
Note that we derive this on the assumption that g > > thus we need 192 + 20917 > 1.We
dedr < =ab dthen—— <1 h re—>_>1
needed r < - above, and then i <7 ence we require a7
Note also that we can write
2
s
252 ‘a2
qu—m“—qﬂ-(H ——
(1-s5)2 "21-5)1-7)

Hence the requirement that 2qp < qg implies that

2 2

2 S S Sr
A-s2 “O-s220-901-9»

which is equivalent to

52 ST

A-s2 20-s1-n -2

2 1
which is in turn inconsistent with the requirement (1i—s)2 > Jwe found above.

Thus this case cannot be a stable state.

How about the subcase 2gp > qr? Now, rich are reluctant when meeting poor and perceiving them
to hold the view gp = 0. Thus we get no change in the view of rich if

(A26) qgr = (1 —s)(qp — qg) + sTBgg + (1 — s)rBgp
a-s)r sr
=(1-s)(gp —qr) T 4r +7(1 —qr) = 0.

Combine this with the condition for stability in the view of the poor:

1-=s)r
s(1—=7)(qr — qp) _Tq}’ =0

This gives
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a-s9)r _ a1-s9)r
2s(1-n P =7 2

sr
qr + ?(1 —qr)

which simplifies to

(1-2s)s(1-1)
1-s

dp = qr +s*(1—r)

We need to check that this is consistent with 2qp > qp and 2qgp — 1 > gp. Note that 2qp <
2(1-1)

3
1
s<-o.
2

2 2 1 e . . .
qr < 34r- Thus we must have s2 > 3R >3 which is inconsistent with the requirement that

The last case: 0.5 < gp < qgr < 1.

This case is, by symmetry, similar to the case gp < qr < 0.5, but with s > % This is because we could

change variablesto ¢’ =1 — g and s’ = 1 — s, thatis, ¢’ measuring the degree of utilitarianism and
s’ being the share of poor. All the equations would be the same, except with prime on the variables.

. . 1 .
We can thus use the same equations and arguments. It follows that if s > Ethen qr > 0 whenever

gs = 0. Thus, there are no stable states. Moreover, it follows that the average group view eventually
will be growing forever, using the same argument as above. By symmetry it follows that there are no

. 1 . .
stable states with 0.5 < gp < qg < 1 whens < b Moreover, the average view will eventually be

declining. Thus, there is no stable state for 0.5 < gp < gz < 1, and the stable state gp = qg = 1is
not asymptotically stable.

Appendix 2: on asymptotically stable states in the case with migration

Equations (25) and (26) represent a continuous-time version of the discrete-time eq. (23)
(separately for groups A and B), reflecting the change in ethical views due to social and possibly
reluctant learning. In the total dynamics, we must also take into account the change in average
ethical views in each group (q4 and gg) caused by migration between the two groups. This is most
easily seen starting, again, from a discrete time formulation.

Assume now that the timing in each period t is as follows: first, at point in time t’, individuals
determine their contributions, taking ethical views and group affiliation as fixed; then, at t”’, ethical
views are updated; and finally, at t'”, group affiliation is updated. We know already that the
expected change in ¢ between t" and t"’ due to ethical updating equals (2st, — 1)vr (eq. (23)).
What we are missing is an expression for the change from t"' to t’", reflecting migration between A
and B.

At t”, after the period’s ethical updating has taken place but before migration, average status quo
support in A can be written as

trr

_ ot=1tn t—1y b1
qa = Sga 9ra T (1 — Sra )qpa

where ng is the average status quo support among income group 8 in neighborhood G at t.

35



January 31, 2024

If ¢4 = q&, there is no incentive to move, so no migration takes place. The interesting case is when
average status quo support differs between A and B. Assume that ¢4 > q5%. The poor in A who revise
their neighborhood affiliation, i.e., p(1 — s,ﬁ;l), will now move to B; the rich in B who revise, i.e.,
p(1 —skzY), will move to A. (Recall that skt = 1 — skt = 1 — sh?, thus skz! = skz1.) Since the
ethical updating has already been done, the remaining individuals change neither their ethical views
nor their neighborhood affiliation between t” and t'”. Thus, the change in average ethical views in A
between t'" and t'”, entirely due to the direct effect of migration, is

ai" — a5 =p —ska)aks — abal-

Similarly, by symmetry, the change in average ethical views due to migration in B is

a5" — a5 =p(1 —ska)ldpa — qks-
Stating this as differential equations and adding the relevant expressions to the direct effect of
ethical updating as specified in egs. (25) and (26), disregarding now the within-period timing of
updating decisions, we get the following adjusted equations for the change in moral views when
both ethical updating and the short-run effect of migration are taken into account:

g5 = (2sga — 1) + vr — (g5 4 — qkp)Sa, and

qp = (1 = 2sp)vr + (54 — qkp)Sa-
We are now equipped to prove Proposition 4:

Proposition 4 (Extreme segregation and polarization in the long run).

There are only two asymptotically stable states. In both states, all the rich are located in one
neighborhood and hold a completely status quo supportive ethical view, while all the poor are located
in the other neighborhood and hold a completely utilitarian view. Since a given neighborhood can
either be the rich one or the poor one, there are two asymptotically stable states.

Proof: In a stable state, sk, = —$kg = —$5, = sk = 0and ¢4 = g5 = 0. Migration adds a term
(qps — Qra)Sra to (25) and similarly to (26). But as sk, = 0 in a stable state, this addition vanishes in
the stable state; thus any stable state would also be a stable state without migration. Proposition 3
shows that, without migration, assuming A is a group with a poor majority, there is only one stable
state: g4 = 0. In this case B would be a group with a rich majority, with gg = 1 as the only stable
state. Since q4 = 0 and gz = 1, then when we allow migration the rich in A will migrate to B, while
the poor in B migrate in the other direction. Thus, the only stable state is when all rich are in one
group and all poor in the other. Exactly the same argument applies with neighborhoods A and B
interchanged. If A has an equal share of rich and poor, there is an additional stable state as discussed
in Proposition 3, Part lll, in which rich and poor within the same group converge to different but less
extreme views. However, this state is asymptotically unstable: any slight deviation making the
average view in one group more egalitarian than the other initiates a migration toward one of the
asymptotically steady states discussed above. m
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Appendix 3: On moral responsibility with government provision

Let us now replace eq. (1) by
(A1) Y, =cf+ef+Tf

where eit is i’s voluntary contribution to the public good over and above her tax payments. Further,
replace eq. (2) by (A2):

(A2) Et=EPoLt + ¥V ¢l

where EPOUt js the government supply of the public good in period t. Assume that both parties X and
Y commit to providing E**, the agreed socially optimal level of the public good (as derived in Section
5):

(43) EPt = B = (S ) —

Furthermore, each party commits to a tax financing scheme with a balanced budget in each period,
(A4) EPoLt — Z?’:l T}

where the tax levied on each individual i in period t, Tl-t, is given by

(45) T{ = ejpol

where ef5,; is the morally ideal contribution by i according to the social welfare function ascribed to
by party Pol = X, Y, or, in other words, the voluntary contribution that would have been morally
ideal for individual i in the absence of public provision, as judged by a j such that q]t- = Qpol-

Now, while every i agrees that E** is the socially optimal provision of the public good, this result was
derived under the assumption that everyone else also contributes their morally ideal contributions,
given i’s subjective social welfare function. Could it be the case that although EP°bt = Et* individual

t* to be strictly positive,

i still judges the morally ideal voluntary contribution for herself or others, €;;,

since i finds the prevailing tax distribution socially suboptimal?

The morally ideal voluntary contributions, according to i, is now found by maximizing Wit, as given by
eq. (12), with respect to €f, j = 1,..., N, given u(cf) = Inc{ and egs. (A1) - (45), considering
EPOLt and the tax distribution exogenous.

Inserting in eq. (12) yields

N N L&
Wh= > pbilIn(V,—ef =TH+y[() Y)——+ ) €1
i i JTE T 7 Ny j
j=1 j=1 i=1

Maximizing this wrt ejt, using that Z?’:l ufj = 1, gives the following first order condition for an
interior welfare maximum:

oW} T
=— +yN =0
t t t
dej Y- —Tj

Rearranging, and letting the notation reflect that the result of this exercise is the morally ideal
voluntary contribution for j as judged by i, we get
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t
Now, inserting T/ = efp,,; from eq. (45),and efp,; = ¥; — ”I‘VL;” from eq. (13), we get

tr _ .ufPol - :uitj

5] )/N "
This is strictly positive whenever ufp,; > ,uitj. Thus, for any individual whose interests are given a
larger weight by the government’ ethical view than the weight implied by i’s own view, there is still a
perception that the individual should contribute more than her taxes. To understand why, recall that
public good benefits are assumed to be linear (to avoid complicating other model calculations).

Hence, the (gross) marginal social benefit of public good provision equals YN regardless of the supply
level. The marginal utility of consumption, however, is declining in the consumption level.

Thus, if the individual disagrees with the prevailing tax distribution but considers it exogenously
given, she cannot help those who (in her opinion) pay too high taxes. For those who pay too little in
terms of taxes, however, the social value of their marginal consumption is less than the social
benefits of increasing E¢ marginally even beyond E**, and thus i finds that these individuals ought,
ideally, to make strictly positive voluntary contributions.

We will not go through the full analysis for this case. Nevertheless, it should be clear that with these
assumptions — unlike the simple case of no moral responsibility ascription whenever EF°! > Et*,
used in Section 11 of the main text — segregation and polarization forces will indeed be at play. There
will be a reason for social learning to be reluctant, since some ethical views can imply a heavier moral
burden for a given individual than others, and individuals will prefer peers who do not demand too
much of them. These forces will now be limited, however, by individuals’ contributions through the
tax system. For example, as long as party X stays in power, a rich person i’s moral burden eiti* does
not increase by adopting a more utilitarian ethical view if, even after the change, qf = qy (since i will
then still think she contributes too much through tax payments, leaving no moral obligation to
contribute voluntarily). Similarly, for a rich voter i, any peer j for whom q]t- = gx will find that ef; =0
and thus be equally preferred by i. Note that since these limits to the segregation and polarization
process depend on the ethical view gp,; of the ruling party, it can now also matter whether and how
parties’ views change over time. We leave the full analysis of possible steady states of this model for
future work.
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