
European Journal of Political Economy 86 (2025) 102648

A
0
(

F

A
r
J
a

b

A

J
H
I

K
B
I
I
H
I
R
L

1

w
o
s
E
o
a
c
s
i

a
a
r
t

h
R

Contents lists available at ScienceDirect

European Journal of Political Economy

journal homepage: www.elsevier.com/locate/ejpe

ull Length Article

n unconsidered leave? Inequality aversion and the brexit
eferendum
oan Costa-Font a,∗, Frank Cowell b

London School of Economics and Political Science (LSE), Department of Health Policy, United Kingdom
London School of Economics and Political Science (LSE), Department of Economics, United Kingdom

 R T I C L E I N F O

EL classification:
1

18

eywords:
rexit
nequality aversion
ncome inequality aversion
ealth inequality aversion

maginary grandchild
isk aversion
ocus of control

A B S T R A C T

This paper examines a behavioural explanation for the Brexit referendum result, namely the
role of an individual’s inequality aversion (IA). We study whether the referendum result was an
‘‘unconsidered Leave’’ out of people’s low aversion to inequality. We use a representative sample
of the UK population fielded in 2017, and analyse the extent to which lottery-based individual
IA estimates predict their Brexit vote. We consider alternative potential drivers of IA in both
income and health domains; these include risk aversion, alongside socio-economic and demo-
graphic characteristics. A greater aversion to income inequality predicts a lower probability of
voting for Leave, even when controlling for risk aversion and other drivers of the Brexit vote.
However, this effect is only true among men, for whom an increase in income IA by one standard
deviation decreases their likelihood of voting for leaving the EU by 5 percentage points which
would have reduced the probability of a leave vote, resulting in an overall remain majority in
our sample. However, the effect of health inequality aversion is not significantly different from
zero.

. Background

On 23 June 2016, the UK electorate voted to exit the European Union (EU). Support for the Leave option in the Brexit referendum
as influenced by a complex interplay of various determinants, including socio-economic factors, cultural identity, and perceptions
f sovereignty and immigration (Clarke et al., 2017; Goodwin and Heath, 2016; Hobolt, 2016; Scully et al., 2016). Socio-economic
tatus played a significant role, with individuals from lower-income households being more likely to vote for leaving the EU (Brexit).
conomic grievances, such as perceptions of declining living standards, job insecurity, and austerity measures, contributed to a sense
f disillusionment with the EU, which also fuelled support for Brexit among economically marginalized communities (Goodwin
nd Heath, 2016). Cultural identity played a significant role too, with nationalist values and sovereignty narratives (‘‘taking back
ontrol’’) emerging as important determinants. Indeed, individuals who identified strongly as British and expressed anti-immigrant
entiments were more likely to support Brexit. Cultural concerns such as fears of cultural dilution and loss of national identity
ntertwined with economic anxieties to reinforce negative narratives of EU membership (Hobolt, 2016).

Other individual-specific characteristics also played influenced the Brexit referendum, including cohort-specific differences in
ttitudes towards the EU. These differences were shaped by a variety of factors, such as divergent perspectives on issues such
s immigration, economic opportunities, and national identity. Younger voters, who were less likely to turn out to vote in the
eferendum, were more likely to have grown up in a more interconnected Europe and benefited from opportunities such as studying,
ravelling or working abroad or interacting with similar individuals across the continent. They may view EU membership as
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essential for maintaining economic prosperity and cultural openness (Clarke et al., 2017). In contrast, older voters, who might
have experienced a different era characterized by national sovereignty and greater control over immigration, were more inclined
o support Brexit as a means of reclaiming sovereignty and addressing concerns over immigration (Scully et al., 2016). The

age divide in voting patterns underscored broader generational tensions and highlighted the varying perspectives on the UK’s
relationship with the EU among different age cohorts. Becker et al. (2017) find that demography and local economic structure are
the strongest predictors of voting behaviour. They find that older age, lower educational attainment, and a higher preponderance
in manufacturing, construction and finance employment are associated with a higher Vote-Leave share in an area. The combination
of austerity and immigration became more closely linked with support for leaving the EU when they interact with fundamental
demographic variables: the association is stronger in a region where voters are older, have lower education, lower income, and
igher unemployment.1 Nouvellet (2017) shows that an upper limit on the voting age could have changed the referendum outcome.

Although these results do not warrant causal interpretation, they reflect an electoral re-alignment, where the class cleavage based on
conomic fundamentals starts to be dominated or even replaced by age and education cleavages (Cutts et al., 2020). In contrast, Park

and Kim (2018) found that pro-Brexit voting was still influenced by economic interests which in turn drove emotional attitudes
towards European integration. However, the underlying behavioural motivations underpinning these explanations are still not fully
xplained.

We still know little about the role of behavioural drivers, such as risk aversion and inequality aversion (Asaria et al., 2023;
Costa-Font and Cowell, 2019), that might have led to ‘‘jumping from the cliff edge’’ to initiate Brexit.2 Our research contributes to
the literature by studying how inequality aversion, alongside other behavioural constructs like risk aversion, drive Brexit opinions.
Risk attitudes are relevant because cost-benefit calculations from Brexit involved a large degree of uncertainty. Evidence suggests that
isk-tolerant individuals were more likely to support leaving the EU, viewing Brexit as a calculated risk worth taking for the potential

benefits of regaining sovereignty, controlling immigration, and forging new trade agreements (Clarke et al., 2017). These voters
were more inclined to prioritize long-term considerations of national autonomy and self-determination over short-term economic
uncertainties associated with leaving the EU. Conversely, individuals with lower risk tolerance tended to support remaining in the
EU, perceiving Brexit as a potentially destabilizing and unpredictable event that could lead to economic disruptions, trade barriers,
and reduced international influence (Goodwin and Heath, 2016).

This paper examines the influence of inequality aversion controlling for risk preferences. The role of inequality follows
from Pastor and Veronesi (2021) who explain the rise of populism as resulting from exposure to high inequality, high financial
development, and trade deficits. To restore support for globalization (in this case reverse the Brexit result), they suggested that
either inequality should be kept in check, or voters’ inequality aversion ought to decline. In our paper, we will also consider the
mediating effect of gender, which has been shown to explain differences in social risk-taking (Friedl et al., 2020).3 Women were
slightly more likely to support remaining in the EU, citing concerns over the potential economic consequences of leaving and the
mportance of EU membership for issues such as workers’ rights and gender equality (Clarke et al., 2017). However, it is unclear

whether less inequality-averse women compare to less inequality-averse men. On the other hand, Scully et al. (2016) argues that
gender differences in attitudes towards Brexit were more attributable to other factors, with women from economically disadvantaged
backgrounds more likely to support Brexit. While gender did not emerge as a primary determinant of voting behaviour in the Brexit
eferendum, it interacted with other demographic factors to shape individual attitudes towards EU membership.

Our evidence comes from a representative survey that collected information about individuals’ inequality aversion in both income
nd health domains in 2017, months after the Brexit referendum (hence limiting recollection bias). We estimate inequality aversion
IA) using a lottery-based approach, and more specifically an ‘‘imaginary grandchild’’ approach to imitate a ‘‘veil of ignorance’’
ondition that abstracts inequality preferences from personal circumstances. In the survey, we also recorded individuals’ decisions
o Leave the European Union alongside a long list of demographics and socio-economic controls, and risk preferences. We show
hat a stronger aversion to inequality predicts a lower probability of voting for Leave, with heterogeneous effects across genders,
nd when financial and health risk aversion are controlled for. Estimates suggest that an increase in income IA by one standard
eviation decreases the likelihood of voting for leaving the EU by 5 percentage points on average among men. However, for women,
he effect of income and health IA is indistinguishable from zero. This conclusion is robust under alternative empirical methods and
pecifications.

In the rest of the paper, Section 2 describes the theoretical framework behind our elicitation technique; Section 3 describes the
survey questions, and how the IA parameters are calculated from the responses; Section 4 describes our empirical strategy. Section 5
presents descriptive results and the effect of IA on voting behaviours in the Brexit referendum, along with a series of robustness
checks. Section 6 concludes.

1 Similarly, Alabrese et al. (2019a) found that voting for leaving the EU is associated with older age, white ethnicity, low educational attainment, infrequent
se of smartphones and the internet, receiving benefits, adverse health and low life satisfaction. The correlations at the individual level are the strongest among
trongly pro-Leave or strongly pro-Remain regions.

2 The exception is Carreras (2019) claiming that prospect theory, and specifically the loss frame that individual associate with EU membership explains their
Brexit referendum vote.

3 Booth et al. (2014) finds female participants more risk averse than male participants, using students from the University of Essex as a sample. But as Friedl
et al. (2020) points out, the effect of gender on risk tolerance is culture-specific.
2



European Journal of Political Economy 86 (2025) 102648J. Costa-Font and F. Cowell

i

e

t
T

a

c
i

a
1
f
O

2. Conceptualization of IA

Using the model developed by Carlsson et al. (2005), individual utility is given by 𝑢(𝑦, 𝛷 , 𝛾), where 𝑦 is income and 𝛷 is an
nequality index. Here, 𝛾 is a parameter of individual inequality aversion which can be interpreted as a (constant) inequality

elasticity, reflecting the percentage change in income for a 1% increase in inequality that holds utility constant. 𝛾 = 0 corresponds
to the case where utility is independent of the income distribution per se, and 𝛾 = 1 implies that a 1% increase in own income gives
as much utility as a 1% decrease in the inequality measure; 𝛾 < 0 reflects inequality-prone preferences whereas 𝛾 > 1 implies that
a 1% decrease in the inequality gives more utility than a 1% increase in own income. The utility function is assumed to take the
form:

𝑢 = ℎ(𝑦 ⋅𝛷−𝛾 )

If we adopt the coefficient of variation as the inequality index 𝛷, then the above equation can be written as the following, where
𝜇 is mean income and 𝜎 is the standard deviation of income of the society:

𝑢 = ℎ
(

𝑦
(𝜇𝑦
𝜎𝑦

)𝛾)

If societies A and B are regarded as equivalent, then:

𝑦𝐴𝛷
−𝛾
𝐴 = 𝑦𝐵𝛷

−𝛾
𝐵

This gives the equation for determining the value of 𝛾:

𝛾 =
ln( 𝑦𝐴𝑦𝐵

)

ln(𝛷𝐴
𝛷𝐵

)

This model rests on the following assumptions (Bergolo et al., 2022).
First, inequality affects individual utility only in the consequential sense, i.e., people care about the level of societal inequality

but not the mechanisms generating inequality. However, our paper tests whether the perception of the importance of luck versus
ffort in personal success affects inequality aversion.

Second, the model captures non-self-centred inequality aversion, in which individuals like or dislike inequality depending on
he parameters of the outcome distribution, but not how their income compares to that of others (self-centred inequality aversion).
his motivates an elicitation approach that abstracts from personal circumstances, as explained earlier.

Third, preferences assume a form where inequality aversion remains invariant under equal proportionate, rather than equal
bsolute changes in 𝛷𝐴 and 𝛷𝐵 .

3. Data and IA measurement

We designed and conducted a survey experiment in 2017 collecting information on behavioural parameters, socio-economic
haracteristics, an individual’s recent recollection of their Brexit vote, as well as different measures of inequality aversion in the
ncome and health domain following Costa-Font and Cowell (2024).

3.1. The survey

The survey questions were previously piloted before the actual survey, and designed in conjunction with a survey research
organization. The survey was carried out online, and the sample is nationally representative of Britain and its different nations.
The sample size is 2049 individuals. The fieldwork took place between 29th September and 1st October 2017. The questionnaire
was carried out following a warming comment, ‘‘We are interested in understanding your views on the distribution of income and
health’’ after each participant stated their consent to participate. 51% of survey participants were women, about 27% were under
35, 20% were over 65, 38% were between 35 and 55 and about 16 percent were between 55 and 64. See Table B7 for a detailed
comparison of the survey sample with the population statistics in 2017 by age groups.4 The survey was also balanced in terms of
a measure of social grade with about one quarter in the four categories of socio-economic status considered, and respondents were
from all regions in Britain, including 13% from London, 9% from Scotland, and 12% from the North West and 5% from Wales
mong other areas; see Table B6 for details. About 44% were in full-time employment, 44% were out of employment or retired and
2% were working part-time. In additions, Figs. A6 to A8 plot the distribution of respondent age, household income and regions
or further reference. Overall, the survey is representative across regions in Britain, although not sub-regions (except for London).
ur analysis will place some attention to two of the Remain strongholds we can identify, namely Scotland and London.

4 Source for population statistics: Office for National Statistics and GOV.UK, links here and here.
3
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3.2. Lottery-based elicitation on income IA

The IA was elicited using the respondent’s choice of (hypothetical) societal scenarios and such estimates were then used
o estimate the implied confidence intervals of IA parameters, and regression analysis was employed to study the behavioural
eterminants of IA. The elicitation instrument mimics the veil-of-ignorance condition where individuals were asked to choose a
ypothetical society for their grandchildren in the domain of income and health.

We requested participants to identify what kind of world they would consider for their (imaginary) grandchild to live in, without
knowing ex-ante the status of their grandchild in the income and health hierarchies. We ask respondents to choose between two
scenarios A and B which differ in terms of the range of incomes in society (incomes are in £ per year; in every other respect, A and
B are the same). Scenario A’s income ranges from £20,000 to £100,000, with an average of £60,000.

To obtain greater benefit from the survey, we (quasi) randomise the specific numbers presented in scenario B in each case
scenario A remains unchanged). So, scenario B would be randomly chosen from the following four versions:

• B1 (As above) Incomes range from £30,000 to £70,000 with an average of £50,000
• B2 Incomes range from £40,000 to £80,000 with an average of £60,000
• B3 Incomes range from £20,000 to £50,000 with an average of £35,000
• B4 Incomes range from £30,000 to £100,000 with an average of £65,000.

In addition to the above questions, the 2017 survey includes a second-round follow-up question:

• If B1 is shown but participants responded A then replace B1 by: Incomes range from £10,000 to £120,000 with an
average of £65,000

• If B1 shown and participants responded B1 then replace B1 by: Incomes range from £40,000 to £60,000 with an average
of £50,000

• If B2 shown but responded A then replace B1 by: Incomes range from £10,000 to £120,000 with an average of £65,000
• If B2 shown and responded B2 then replace B1 by: Incomes range from £30,000 to £70,000 with an average of £50,000
• If B3 shown but responded A then replace B1 by: Incomes range from £10,000 to £120,000 with an average of £65,000
• If B3 shown and responded B3 then replace B1 by: Incomes range from £25,000 to £55,000 with an average of £40,000
• If B4 shown but responded A then replace B1 by: Incomes range from £10,000 to £120,000 with an average of £65,000
• If B4 shown and responded B4 then replace B1 by. Incomes range from £40,000 to £90,000 with an average of £65,000

3.3. Lottery-based elicitation on health IA

The questions are framed similarly to those above. We ask respondents to choose their (imaginary) grandchild between two
scenarios A and B which differ in terms of the range of life expectancy in society (life expectancy is measured at birth; in every
other respect A and B are the same). Again there are four possible answers: ‘‘A/B is better’’, ‘‘A and B are equally good’’, and ‘‘cannot
say’’.

Scenario A: Life expectancy is between 40 and 80, with an average of 60. Scenario B was randomly chosen from the following
four versions:

• B1: (As above) Life expectancy is between 60 and 70, with an average of 65
• B2: Life expectancy is between 30 and 90 with an average of 60
• B3: Life expectancy is between 45 and 75 with an average of 60
• B4: Life expectancy is between 50 and 85 with an average of 67 1

2 .

In addition to the above question, the 2017 survey includes the following new questions:

• If B1 shown but responded A then replace B1 by: Healthy Life expectancy is between 30 and 90, with an average of 60
• If B1 shown and responded B1 then replace B1 by: Healthy Life expectancy is between 65 and 71, with an average of 68
• If B2 shown but responded A then replace B1 by: Healthy Life expectancy is between 30 and 90, with an average of 60
• If B2 shown and responded B2 then replace B1 by: Healthy Life expectancy is between 46 and 70, with an average of 58
• If B3 shown but responded A then replace B1 by: Healthy Life expectancy is between 30 and 90, with an average of 60
• If B3 shown and responded B3 then replace B1 by: Healthy Life expectancy is between 50 and 70, with an average of 60
• If B4 shown but responded A then replace B1 by: Healthy Life expectancy is between 30 and 90, with an average of 60
• If B4 shown and responded B4 then replace B1 by: Healthy Life expectancy is between 56 and 80, with an average of 68
4
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3.4. Computation of IA parameters

Responses to the lottery-based questions are used to calculate IA parameters. Assuming uniform distributions, we can calculate
he mean, standard deviation and coefficient of variation of each income and healthy life expectancy distribution. For example, if

a society’s income is uniformly distributed over [𝑎, 𝑏], then 𝜇 = 𝑎+𝑏
2 , 𝜎2 = (𝑏−𝑎)2

12 , and 𝛷 = 𝜎
𝜇 . Although a Pareto distribution might

e considered a more appropriate depiction of income distributions in reality, it is more reasonable to assume that participants
ntuitively assess their imaginary grandchild’s (uncertain) position in the hypothetical societies using a uniform distribution. We
lso assume that behind the veil of ignorance, expected income or health is equal to the mean of their respective distributions.

When presented with two versions of an imaginary society to choose from, respondents could state that they are indifferent
etween the two choices, and then 𝛾 can directly be calculated using the model in 3.1. If respondents expressed a strict preference,
hen we can infer the range of their IA parameters. To illustrate with an example: suppose a respondent is given the choice between
wo societies, where in society A the coefficient of variation 𝛷𝐴 = 0.3, and the individual’s monthly income 𝑦𝐴 = £24, 000, while
n the more equal society B 𝛷𝐵 = 0.2 and 𝑦𝐵 = £20, 000. A respondent who is indifferent between A and B has an IA parameter of
= 0.45. A respondent who prefers the more equal society B has 𝛾 > 0.45, and a strict preference for society A gives 𝛾 < 0.45. A

ule of thumb here is that the greater a person’s 𝛾, the more IA there is. Tables B3 to B4 in the Appendix summarize the lotteries
s well as the indifference-level 𝛾 values that individuals face.

The follow-up questions can help us further narrow down the possible range of IA parameters for each individual. This also makes
it possible to identify inconsistencies from the follow-up questions.5 We omit observations that contain inconsistent responses over
the two rounds of elicitation. We further test for whether the missings are random in Section 5.5.

3.5. Behavioural parameters

In addition to measures of inequality aversion, the survey is unique in that it allows us to control for relevant behavioural param-
eters that conceptually can affect individuals’ inequality aversion such as risk attitudes (Carlsson et al., 2005). We distinguished two
domains: the financial or income domains, and the health domain, as health or more specifically attracting more funds for the NHS

as part of the Brexit narrative. Risk preferences were measured using a scale that carries from ‘‘very willing to take risks’’ to ‘‘very
unwilling to take risks’’ after the following questions: ‘‘Are you generally a person who is willing to take risks in making financial
ecisions or do you try to avoid taking financial risks?’’. The same question and format are used when eliciting risk perceptions in
he health domain just that we refer to health risks (e.g., smoking, binge drinking, etc.).

3.6. Gender, age and socio-economic controls

Finally, we have included some controls in some specifications that are relevant such as age and gender. This is because
individuals’ attitudes to leaving the European Union differ across age, and more specifically with the individual’s experience of living
during different eras in Britain. Similarly, gender is important as previous research finds that perceptions of gender discrimination
play a role, and more specifically men are more likely to vote against the status quo (Green and Shorrocks, 2023). In the Brexit
referendum, both regional and individual data suggest that men are more likely to vote for leaving the EU (Alabrese et al., 2019a).
However, gender backlash might be driven by other covariates included in the analysis such as income and education, as well as
inequality perceptions. Hence, gender effects might well exhibit other effects when we control for such covariates as we do in this
paper as we explain next. Kuhn et al. (2016) documented that women were more Eurosceptic across several European countries,
and one study documented that women in Britain were more eurosceptic than men (Clements, 2009). However, some studies find
no effect of gender (Curtice, 2017), and hence it is an empirical question whether the role of gender matters once other effects are
taken into consideration. Finally, we consider individuals’ education capture an individual’s ability and knowledge about political
phenomena which have been found to influence the voting decision (Hakhverdian et al., 2013), and their socioeconomic positions
are hypothesized to have influenced individuals’ decision to vote in the referendum.

4. Empirical strategy

We analyse respondents’ Brexit voting choice as well as their inequality aversion, alongswide behavioural, socio-economic and
emographic variables. The behavioural variables include the following: financial risk aversion, health risk aversion, financial locus

of control, and health locus of control. However, given that such behavioural variables are highly correlated, we will use one of
them, namely, financial risk aversion estimates which the previous literature has identified as explaining inequality aversion in the
income domain, namely financial risk aversion. The socio-economic variables included are income, education, employment status,
and social grade. The main demographic variables include age, gender, and region. Our baseline results are estimated from the
following linear probability model via ordinary least squares (OLS):

𝐿𝑒𝑎𝑣𝑒𝑖 = 𝛽1𝛾𝑖𝑛𝑐 𝑜𝑚𝑒,𝑖 + 𝛽2𝛾ℎ𝑒𝑎𝑙 𝑡ℎ,𝑖 +𝑋′
𝑏,𝑖𝛽3 +𝑋′

𝑠𝑒,𝑖𝛽4 +𝑋′
𝑑 ,𝑖𝛽5 + 𝜀𝑖 (1)

5 For example, if a person strictly prefers income scenario A to B3, but then says that they prefer A to the replaced B3 in the second round, then we label
their response as inconsistent, as the first response suggests a parameter range smaller than 1.22, whereas the second suggests a range larger than 0.70, i.e., the
two responses are contradictory. Around 10% of respondents give inconsistent responses.
5
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where 𝐿𝑒𝑎𝑣𝑒𝑖 is a dummy variable that takes a value of 1 if voter 𝑖 voted for Leave, and 0 if they voted for Remain. 𝑋𝑏,𝑖, 𝑋𝑠𝑒,𝑖, and
𝑑 ,𝑖 are the behavioural, socio-economic and demographic controls respectively.

However, the linear probability model (1) has limitations. First, the marginal effects of independent variables are constant.
Second, predicted values may lie outside [0, 1], which obstructs a probability-based interpretation of the dependent variable. So, we
also use the following probit model:

𝑃 𝑟(𝐿𝑒𝑎𝑣𝑒𝑖 = 1|𝑋) = 𝑃 𝑟(𝐿𝑒𝑎𝑣𝑒𝑖 > 0|𝑋)

= 𝑃 𝑟(𝛽1𝛾𝑖𝑛𝑐 𝑜𝑚𝑒,𝑖 + 𝛽2𝛾ℎ𝑒𝑎𝑙 𝑡ℎ,𝑖 +𝑋′
𝑏,𝑖𝛽3 +𝑋′

𝑠𝑒,𝑖𝛽4 +𝑋′
𝑑 ,𝑖𝛽5 + 𝜀𝑖 > 0|𝑋)

= 𝑃 𝑟(𝜀𝑖 > −(𝛽1𝛾𝑖𝑛𝑐 𝑜𝑚𝑒,𝑖 + 𝛽2𝛾ℎ𝑒𝑎𝑙 𝑡ℎ,𝑖 +𝑋′
𝑏,𝑖𝛽3 +𝑋′

𝑠𝑒,𝑖𝛽4 +𝑋′
𝑑 ,𝑖𝛽5)|𝑋)

= 𝛷(𝛽1𝛾𝑖𝑛𝑐 𝑜𝑚𝑒,𝑖 + 𝛽2𝛾ℎ𝑒𝑎𝑙 𝑡ℎ,𝑖 +𝑋′
𝑏,𝑖𝛽3 +𝑋′

𝑠𝑒,𝑖𝛽4 +𝑋′
𝑑 ,𝑖𝛽5)

(2)

where 𝐿𝑒𝑎𝑣𝑒𝑖 is the latent variable, 𝜀𝑖
iid∼ 𝑁(0, 1), and 𝛷(⋅) is the CDF of the standard normal distribution. Eq. (2) allows for probability

interpretation, with varying marginal effects. Given that inequality aversion is continuous we will interpret our estimates on the
effect of IA on the probability of voting Leave in units of its standard deviation. As we show later this probit model gives comparable
results to the linear probability model.

5. Results

5.1. Income and health IA estimates

Fig. 1 displays the raw as well as predicted IA estimates.6 We present both grouped interval estimates and point estimates (which
re the average of the two boundary values of the corresponding interval estimates).

Both income and health IA estimates reveal similar bimodal distributions. The two most common categories for the income and
health IA estimates are 𝛾 > 1.5 and 𝛾 < −1.5. For income IA, the point estimates 𝛾 = 5.18 and 𝛾 = −4.83 are the modal responses.

s for health IA, 𝛾 = 4.73 and 𝛾 = −5 are the modal point estimates. This bimodality is consistent with the findings of Hurley et al.
(2020).7

As for the predicted lottery estimates, both income and health inequality aversion conform more closely to a bell-shaped
distribution. In addition, the distribution for health IA shifts rightward with a lower spread compared to the 2016 survey results
under only one round of elicitation (Costa-Font and Cowell, 2024). This suggests that individuals have a less precise view of their
inequality aversion in the health domain, and when they reconsider, they tend to reveal higher estimates on average. Furthermore,
the peak for the income IA predictions is higher than for the health IA predictions.

Overall, the raw lottery estimates conform to a bimodal distribution, composed of a large share of extreme answers. The
istribution of predicted answers, by contrast, is closer to bell-shaped which is then used to meet the specific condition of ordinary
east squares regression. In either case, aversion to income inequality tends to be higher than health inequality. However, we
onsidered and adjusted and hence comparable IA estimates which are then compared to unadjusted. The advantage of predicted
stimates is both driven by the use of statistical inference and that they are provided in a standard distribution, hence easier to
nterpret and show, as well as less affected by individual specific jumps, mistakes and noise.

5.2. IA by groups

Beyond the overall distributions of our IA estimates, we compare their sample moments across domains and groups. Tables 1
below and B8 in the Appendix present summary statistics of the income and health IA estimates. We observe that the sample mean
of income inequality is greater than that of health IA, although the difference is not significant at 5% level. The greater aversion to
income inequality is attributable to the fact that the modal response in the positive ranges for income IA bears higher magnitudes
than the positive modal response for health IA. This is in line with Tobin (1970)’s original hypothesis that IA is domain-specific, as

ell as subsequent findings from e.g., Leibler et al. (2009), Abasolo and Tsuchiya (2020) and Hurley et al. (2020) that health IA is
lower than income IA.

We also group the point estimates by age and gender, presenting the confidence intervals in Fig. A3 in the Appendix. The
stimates of the different instruments differ slightly in the number of observations, where typically the simpler the exercise the less
ikely we see a missing. Indeed, estimates for the trade-off elicitation methods exhibit a higher number of observations than lottery
stimates. However, given that such differences are only driven by the presence of missing values, we then examine separately the
rivers of such missing observations, and specifically the extent to which any characteristics of the sample drove the effect. We did
ot identify any significant difference, hence we chose make use of the maximum number of observations possible to maximize the

sample rather than as all indicates that missing are random. This will be further discussed in Section 5.5.
The 2017 survey shows a ‘hump shape’ of IA estimates by age. Young and old people in the sample are on average less averse

to income and health inequality than middle-aged respondents (see also Abásolo and Tsuchiya (2008)). People aged 18–24 have

6 We use interval regression to obtain predicted values of income and health 𝛾 parameters, with risk aversion, locus of control, plus socio-economic and
demographic characteristics as predictors.

7 That respondents are either very averse or not at all averse to health inequality, with only a small proportion of people having moderate level of IA.
6
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Fig. 1. Income IA estimates.

Table 1
IA estimates by gender.

N Mean Std.Dev. Std.Err.

Male
Income 𝛾 839 .934 3.578 .124
Health 𝛾 868 .676 4.105 .139

Female
Income 𝛾 879 .757 3.422 .115
Health 𝛾 973 .935 3.994 .128

Total
Income 𝛾 1718 .843 3.499 .084
Health 𝛾 1841 .813 4.048 .094

Note: this table groups by gender the IA estimates from the lottery and trade-off methods. The
number of valid responses, sample mean, and standard error are presented for each gender group.

health and income IA of 0.3 to 0.4, while people aged 45–54 have inequality aversion of as high as 1.3, indicating that they are
willing to reduce inequality by 10% at the cost of a 13% reduction in total outcomes. While our estimates are on average greater
than Bergolo et al. (2022)’s baseline IA estimates of 0.2 for university students, we show that the younger population are much
less averse to income and health inequalities than the middle-aged group. Within age and gender groups, income IA is on average
greater than health IA, except for the 25–34 age group and female respondents in 2017.

Regarding regional differences, Fig. A5 from the Appendix shows that northern regions tend to be more averse to health inequality
than the midlands, with Scotland as the most averse, followed by East England and London being the least averse to health inequality.
Meanwhile, a similar pattern is observed in the case of income inequality aversion: northern and southern regions are on average
more averse to income inequality than the midlands. It is also noticeable that London has the highest average income IA despite
being the least averse to health inequality, and the North East exhibits the lowest income IA despite being the most averse to health
inequality. Table B9 summarizes the sample moments of our income and health IA estimates by region in greater detail.

5.3. Brexit referendum voting

Of the 2049 respondents in total, 918 participants voted Leave, 865 participants voted Stay, and the other 266 either did not
participate or preferred not to disclose this information. The proportion of Leave votes, Remain votes, and non-participation reflect
7
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Fig. 2. Brexit voting behaviour: Summary.

the actual referendum results closely. Later we deleted the non-informative 266 responses and re-coded the values of ‘‘0’’ as voting
Remain and ‘‘1’’ as voting Leave.8

We summarize respondents’ vote decisions in the Brexit referendum by region in Fig. 2. The proportion of Leave and Remain
votes in each region is in line with aggregate data as summarized in Table B7 in the Appendix.9 In the third column we included
imputed results. We observe that after imputation the voting patterns become even closer to reality overall.10

Scotland and London are the regions where the majority of participants voted for Remain (i.e. average smaller than 0.5). East
England, North West and South East are regions that most strongly supported Leave. The regional differences in Brexit voting and
inequality aversion partially match each other. Regions that supported Leave are at the same time usually more averse to income
inequality (London and Wales are the two exceptions), and also less averse to health inequality (Scotland is the exception here).

Fig. A4 from the Appendix shows that older voters are more likely to support leaving the EU than younger voters. Nearly 60%
of those aged 55 or above voted Leave, whereas only slightly more than 20% of the youngest group of voters did so. This difference
is significant at 5% level. As we shall see in the subsequent sections, age is consistently a strong predictor of voting behaviour in
the Brexit referendum. Male voters on average voted more for Leave than did female voters.

5.4. The influence of IA and Brexit voting behaviour

Table 2 presents our baseline results on the contribution of IA to the Brexit referendum result. Column (1) implements the
identification strategy in Section 4, controlling for age, gender, region, income and education.11 Consistent with the existing
literature, age turns out to be a statistically significant predictor of Brexit voting behaviour: older voters are more likely to support
Brexit. Ceteris paribus, being 10 years older is estimated to increase the chance of voting for Leave by more than 3.1 percentage
points (p.p.s) on average. As for gender differences, females are around 4.4 p.p.s less likely to support Leave than male voters,
although this effect is only significant at a 10% level. As for inequality aversion, our variable of interest, we observe that greater
income and health IA are associated with a lower likelihood of voting for Leave.

In columns (2)–(5), we interact income and health IA (separately and then together) with gender. In all specifications, the effect
of income IA is larger for the male baseline group. The magnitude of the coefficient increases from 0.006 to around 0.016 in column
(2), and remains at 0.014 in column (5) where we include both domains of IA and control for financial risk aversion. This suggests
that the omission of gender heterogeneity masks the effect of IA. We can interpret the size of the coefficient as follows: when a
male voter’s aversion to income inequality increases by one standard deviation, their likelihood of voting for Leave decreases by

8 This enables us to interpret the dependent variable in the subsequent probit regressions as the probability of voting Leave. In the robustness check section,
we will recover the non-informative responses via imputation.

9 The aggregate data was obtained from the Electoral Commission available here and here.
10 The imputation technique will be further explained in the robustness checks Section 5.5, with reference to Azur et al. (2011) and the Stata manual file.
11 See Appendix C for a summary of the coding of the variables. We separate out London and Scotland as these two regions are the Remain strongholds.
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Table 2
The effect of IA on Brexit voting behaviour-baseline.

(1) (2) (3) (4) (5)
Leave=1 Leave=1 Leave=1 Leave=1 Leave=1

Income IA −0.00583 −0.0155*** −0.0153*** −0.0143***
(0.00374) (0.00504) (0.00534) (0.00529)

Health IA −0.00337 −0.00567 −0.00271 −0.00188
(0.00318) (0.00429) (0.00454) (0.00451)

Age 0.00313*** 0.00301*** 0.00327*** 0.00319*** 0.00373***
(0.000812) (0.000788) (0.000753) (0.000810) (0.000830)

Female −0.0441* −0.0560** −0.0547** −0.0604** −0.0429
(0.0260) (0.0258) (0.0248) (0.0271) (0.0279)

Scotland −0.107** −0.102** −0.129*** −0.109** −0.112**
(0.0461) (0.0452) (0.0432) (0.0461) (0.0460)

Income −0.00990** −0.00997** −0.0109** −0.00939** −0.0109**
(0.00459) (0.00447) (0.00433) (0.00459) (0.00457)

Education −0.105*** −0.105*** −0.106*** −0.105*** −0.110***
(0.0191) (0.0185) (0.0180) (0.0191) (0.0190)

Income IA × Female 0.0170** 0.0189** 0.0185**
(0.00717) (0.00744) (0.00741)

Health IA × Female 0.00356 −0.000508 −0.000756
(0.00596) (0.00635) (0.00633)

Financial Risk 0.0161***
(0.00561)

Constant 0.622*** 0.631*** 0.623*** 0.626*** 0.540***
(0.0623) (0.0603) (0.0587) (0.0626) (0.0700)

N 1421 1504 1619 1421 1421

Robust standard errors in parentheses.
* 𝑝 < 0.1
** 𝑝 < 0.05
*** 𝑝 < 0.01

5.0 percentage points (p.p.s) on average, holding the other variables constant.12 That is, it would have reduced the probability of
 leave vote just below 50%, resulting in an overall remain majority in our sample. The difference in the effect of IA is significant
t 5% level across genders, resulting in a much weaker effect for females than for male voters. The effect among women measured
s the magnitude of the sum of the coefficients of income IA and the gender interaction term is not distinguishable from zero, as
he joint test of significance returns a 𝑝-value of 0.4.13 This result among men supports the intuition that leaving the EU is involved

with uncertainties in the income domain and the possibility of worsening income inequality, hence voters who dislike inequality
are deterred from leaving the EU. The effect remains significant when we include financial risk aversion, a potential confounder
that affects both inequality aversion and Brexit voting behaviours.

This finding differs from Pastor and Veronesi (2021)’s perspective that aversion to growing income inequality leads to anti-
globalization sentiments. However, Pastor and Veronesi (2021) use proxies (such as personal income) instead of direct measurements
of income inequality aversion. They assumed that higher income is associated with a lower aversion to income inequality.
Consequently, their conclusion traces back to lower personal income leads to higher support for anti-globalization initiatives, in this
case, support for exiting the EU. This conclusion becomes consistent with our discussion on the coefficient of the income control
variable. The problem with Pastor and Veronesi (2021)’s conclusion regarding IA lies in the assumption that higher income is a
ood proxy for lower-income IA.

5.5. Robustness checks

In Appendix B Tables B10 and B11, we check the assumption that the missing responses to the IA elicitation questions (due to
inconsistencies) are as good as random, by comparing observable characteristics of the two groups. We find that the 434 observations
who inconsistently responded to the income and/or health IA questions have similar socio-economic and behavioural characteristics
as to the consistent respondents. The difference in characteristics across groups are mostly within two standard errors. Respondents
who reportedly voted in the referendum, however, are on average older and male dominant than respondents who did not vote or
preferred not to reveal their decision. This is addressed by adding age and gender as controls in the imputation equations and the
mpirical specifications.

In Table B12 we conduct a series of robustness checks on the relation between IA and voting behaviour in Brexit. Column (1)
controls for health risk aversion, and the health and financial domains in addition to the empirical specification in Table 2 column

12 The standard deviation of income IA for female voters is 3.58, which gives 3.578 ∗ 0.014 ≈ 0.050.
13 The effect of health IA after the inclusion of interaction terms is usually smaller than that without the interaction term. But in both cases, it is insignificantly
ifferent from zero.
9
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(5). Consistent with the sign and magnitude from the baseline results, we find that higher income IA predicts a lower probability of
voting Leave for male voters. Again, the effect is not significantly different from zero for female voters. Furthermore, lower aversion
o financial risk (where the variable is coded as 1 is very unwilling to take risks and 10 is very willing to take risks as in Appendix

C) predicts a greater propensity to vote Leave. The difference in probability is as high as 13.3 percentage points between the most
nd least averse individuals. This suggests that risk aversion and inequality aversion both affect Brexit voting behaviour via separate
hannels.14

Column (2) add some relevant regional controls, and specifically uses a regional dummy that takes the value one if the respondent
s from London or Scotland, and zero otherwise, and we obtain similar results. In columns (3) and (4), imputed values are used for
o-called ’irrational responses’ and different cathegorisation of those who did not vote in the referendum or prefer not to say. Here
e use a chained imputation technique to fill in missing entries for multiple variables. The approach assumes that the missing data

are missing at random, which enables unbiased estimation from observed values. The chained equation process regresses a variable
with missing values on other covariates chosen, and use the predicted values to fill in the missing entries. A detailed description
of the imputation method can be found here and in Azur et al. (2011). Our imputation equation has income IA, health IA and
Brexit choice as the dependent variables to be filled in. We use risk aversion, age, gender, income, and education as predictors.

pplying this method restores the sample size back to 2049.15 Consistently, income IA remains a significant negative predictor for
ale voters, although the magnitude of effect becomes weaker, and the difference in effect across genders is also smaller. Aversion

to both financial and health risks dissuades individuals from voting Leave. The effects of demographic controls are similar to those
n the baseline results. Column (4) estimates the regression using a probit model rather than a linear probability model, which
eturns an average marginal effect of −0.010 for the row income IA. This suggests that the omission of inconsistent responses and

non-participation in the referendum biases the effect slightly downward. A more conservative conclusion is: that when a male voter’s
aversion to income inequality increases by one standard deviation, the likelihood of voting for Leave decreases by 3.6% on average,
holding the other variables constant. Still, had the shift in IA been realized in a standard deviation, the referendum result could
have been overturned.

6. Conclusion

This paper has examined a specific behavioural explanation for Brexit voting, the role of inequality aversion. Inequality aversion
s associated with the voting behaviour of individuals who are sensitive to the inequality resulting from different political alternatives

at stake. We examined whether the Brexit vote was driven by a form of collective self-interest, where individuals who are less
sensitive to inequality (as in the ‘‘unconsidered Leave’’ hypothesis) were more likely to vote to stop belonging to a larger size polity
such as the European Union. That is, we estimate whether the collective choice of leaving the European family was partly explained
y an individual insensitivity to inequality. Consistently with the ‘‘unconsidered Leave’’ hypothesis, we find that income inequality
version explains the Brexit vote, even after controlling for risk aversion. However, no significant effect is found for health inequality
version, even though health and the National Health Service (NHS) were particularly salient in the Brexit referendum debates.

While estimates suggest that a higher aversion to income inequality predicts a lower probability of voting for Leave, the effect
as heterogeneous by gender. Among men, an increase in income IA by one standard deviation decreases their likelihood of voting

or leaving the EU by 5 percentage points which would have reduced the probability of a leave vote just below 50%, resulting in an
verall remain majority in our sample. However, we find that this effect is indistinguishable from zero among women (51% of which
oted to stay in the European Union in the actual referendum of 2016). This result suggest that attention needs to be paid to changes
n people’s sensitivity to inequality, as not placing adequate weight on others’ financial status in society can give rise to situations
ike those produced by Brexit. Furthermore, the effect of IA on Brexit voting is independent of the effect of other behavioural and
ocio-economic determinants of IA, such as risk aversion, education and income. Our finding is robust to alternative measurement
trategies and sub-samples. Overall, the estimates suggest that higher income inequality aversion of standard deviation among men
ould have reduced the support for Brexit to an extent to make a difference in the final result.
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