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Introduction and motivation

The United Kingdom’s (UK) vote to leave the European Union (EU) (i.e.
Brexit) on 23 June 2016 sent shockwaves through the world. Brexit is
considered one of the most significant economic and political events of the
21st century as, for the first time, a member state left the EU. The arguments
for remaining in the EU (Remain) or leaving (Leave) were complex, in-
volving economic and political issues' that overwhelmed ordinary voters
who had to make a simple “yes” or “no” choice.

This paper examines the demographic characteristics of voters who
changed their opinions on Brexit over time, with a focus on age, gender, and
education. Using a unique dataset of over 12,000 respondents, this study
sheds light on how demographic and contextual factors influence belief
updating in response to political uncertainty. We apply a Bayesian learning
framework, looking at these shifts as a result of voters rationally adjusting
their beliefs based on new information, within the constraints of bounded
rationality (Gigerenzer and Selten, 2002; Simon, 1957).Referendums have
been used as a direct form of democracy for a long time. However, the UK
has only held three national referendums?, the first taking place in 1975.
Concerns often arise mainly about the voters’ lack of information when
deciding on important state matters, as they are mostly provided with little
information through political messaging (Taub and Fisher, 2016).

This reflects a broader tension in the literature on voter competence and political
engagement. Brennan (2016), for instance, argues that democratic decisions—
particularly referendums—often occur in low-information environments where
many voters lack both the incentive and the capacity for meaningful political
learning. The Brexit referendum is a clear example of this dilemma: a high-stakes
decision shaped by uncertainty, cognitive bias, and widespread misinformation.

The literature on voter behaviour in referendums emphasises rational
decision-making while also highlighting the role of biases and heuristics
(Hobolt, 2016; Matsusaka, 2005; Nickerson, 1998). For example, Matsusaka
(2005) argues that direct democracy empowers voters, while Hobolt (2016)
emphasises the emotional and identity-driven factors influencing Brexit
voting behaviour.

At the same time, the best well-known result in political economics is that
competition between parties leads to policy convergence, as the winning
party aims to attract the median voter (Downs, 1957; Hotelling, 1929).
However, this implies that measures deviating from the median voter’s
preferences are less popular and likely to be unsuccessful. Recent events,
such as the Brexit referendum, have challenged the traditional median voter
theorem, with several policies initially deemed against the constituents’
interests gaining success through different democracies or general election
programmes in different countries (Figueira, 2018).
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It is argued that during the Brexit referendum campaign, parts of the
media actively shaped the beliefs of the electorate by propagating misin-
formation and biasing and concealing accurate information (Watson, 2018).
The literature suggests that media reporting (Gerber et al., 2009) and political
mobilisation by elites and advocacy groups (Brulle et al., 2012) influence
people’s voting decisions. Even the choice of wording for the referendum
question has been criticised, as the Leave campaign is believed to have
effectively tapped into voters’ cognitive biases, influencing the voting results
more than the Remain campaign (Hatter, 2016). Therefore, these factors may
have impacted the Brexit vote. Leading up to the referendum, immigration
and fiscal transfers to the EU were critical arguments made by the Leave
supporters. The former was exaggerated with the false premise that Turkey
would join the EU, resulting in an influx of unwanted immigration. The latter
was linked to an incorrect figure of £350 million® transferred to the UK each
week, which instead could potentially fund the UK’s National Health Service
(Becker et al., 2017).

The leave campaign also suggested that leaving the EU would be without
risks as the UK would hold all the cards in subsequent negotiations with the
EU (Fetzer, 2019)*, a claim that has not materialised. During the same
period, there was a broad consensus among many academics, policy in-
stitutions, and businesses that Brexit would have a negative long-run effect
on the UK economy (Dhingra and Sampson, 2022).Previous empirical
studies have examined the determinants of voting behaviour in the Brexit
referendum (Alabrese et al., 2019; Becker et al., 2017; Colantone and Stanig,
2018; Drinkwater, 2021; Goodwin and Heath, 2016; Hobolt, 2016), finding
that support for Leave was concentrated among the elderly, less educated,
low-skilled, and economically marginalized households. Globalization
emerged as a key driver of economic displacement, while students and
women were more likely to support Remain. However, as Walter (2020)
points out, many voters’ preferences remained relatively stable over time,
challenging the assumption that economic developments alone could shift
opinions.

Previous research on Brexit voting behaviour has primarily focused on
the determinants of Leave versus Remain support during the 2016 referen-
dum (Colantone and Stanig, 2018; Goodwin and Heath, 2016). These studies
identify key drivers as age, education, and economic marginalisation.
However, less attention has been given to the evolution of voter preferences
over time. This paper explores longitudinal opinion shifts, contributing to the
literature on voter regret and belief updating (Drinkwater and Jennings,
2022; Walter, 2020). In particular, we provide new insights into how gender
and age dynamics shaped changing attitudes during the delayed Brexit
negotiations.On 31 January 2020, after three and a half years of negotiations,
the UK officially exited the EU, 4 years after the referendum, providing the
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public further opportunities to reassess the pre-referendum arguments.
Anecdotal evidence suggests that some voters changed their minds during
this period (Curtice, 2019; Obordo, 2019), though previous studies, such as
Janmaat et al. (2018) and Collins et al. (2021), have primarily focused on
short-term regret immediately following the referendum. Our study builds on
these insights by offering new perspectives on the demographics of those
whose views shifted over time, with a particular focus on gender and age,
engaging with related literature that has explored similar dynamics using
longitudinal data (De Vries, 2018; Green and Jennings, 2017; Hobolt, 2016).

In this paper, we examine the demographics of individuals who changed
their views on the implications of Brexit in the longer term. We analyse voter
behaviour, particularly after extensive public debate and the availability of
more information between 2017 and 2019 during the UK’s exit negotiations
with the EU. During this period, the economic consequences of Brexit
became more evident. Born et al. (2019) demonstrate that the Brexit vote led
to a UK output loss of 1.7% to 2.5% by year-end of 2018, and households
adjusted their behaviour in anticipation of Brexit, resulting in a considerable
decline in consumption. Similarly, Dhingra and Sampson (2022) find that
Brexit led to higher import and consumer prices, lower investment, and
slower real wages and GDP between 2017 and 2019. Consequently, indi-
viduals, particularly those who voted to leave the EU, may have changed
their views due to the experience of these significant adverse economic
developments.

To investigate this phenomenon, we utilise a dataset comprising a large
sample of over 12,000 individuals, which enables us to capture an indi-
vidual’s changing view on the EU referendum in the years leading up to the
completion of Brexit in January 2020. We employ comprehensive controls at
the individual level and account for external factors that may influence
voting decisions. By employing probit regression models, we find that
gender and age strongly determine negative changes in views on Brexit
between the announcement of the EU referendum outcome in June 2016 and
the exit of the UK from the EU in January 2020. In contrast, older people and
individuals with higher education were less likely to change their views. We
also find that austerity measures implemented in the years prior to the Brexit
vote are not a factor in changing views.

Despite the potential importance of the changes in voter views in such a
significant event for both the UK and the EU, there is a shortage of literature
investigating this behaviour and its determinants. Drinkwater and Jennings
(2022), examining the regret behaviour of voters in relation to the Brexit
referendum, find that leave voters and non-voters were significantly more
likely to indicate that they would vote to remain if given the chance again.
Our paper contributes to this emerging literature in three ways. Firstly, we
provide additional evidence, complementing Drinkwater and Jennings
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(2022), on voter’s changing attitudes towards Brexit. Using an individual-
specific data source, our findings strengthen the empirical evidence and
provide a more detailed understanding of how individual’s views on Brexit
have evolved. Secondly, unlike previous studies, we consider individual’s
demographic characteristics to explain and understand voters’ behaviour. We
emphasise the significance of an individual’s background and demographic
characteristics, such as gender and age, in explaining the factors that in-
fluence changes in their views. These factors also play a role in shaping
public opinion on complex and divisive issues such as Brexit. Thirdly, we
employ a refined variable selection approach to capture even subtler shifts in
individual views regarding the EU referendum. By using proxies, we are able
to gauge individuals’ feelings when the EU referendum result was an-
nounced and how their views changed afterwards (in 2018 and 2019) using a
five-level Likert scale. This innovative and valuable approach can aid
policymakers and researchers in better understanding the factors driving
public opinion and the potential implications of policy decisions.

The rest of the paper is structured as follows. In following section, we
present the data and methodology. The results and discussions are provided
afterwards. The last section concludes.

Materials and methods

Theoretical perspectives on voter’s opinion shifts

Bayesian learning offers insights into how individuals update their beliefs
over time in response to new information. In this model, voters weigh new
evidence against their prior beliefs, leading to updated preferences when the
evidence is compelling enough to justify a shift (Golman and Loewenstein,
2018; McFadden, 1981).

This framework is particularly useful for interpreting the dynamics of
opinion change during the Brexit negotiation period. The extended nature of
the negotiations between the parties exposed voters to new information
about the economic, social, and political consequences of Brexit after the
referendum. For example, deteriorating economic indicators and delayed
agreements may have driven voters to re-evaluate their initial choices,
particularly among those who initially supported leaving the European
Union. This aligns with the concept of bounded rationality, where voters
process information within the constraints of their cognitive abilities and
available resources (Gigerenzer and Selten, 2002; Simon, 1957).

Bayesian learning suggests that individuals update their beliefs rationally
and our findings indicate that graduates were less likely to alter their opinions
on Brexit. This resistance may be explained by cognitive biases rather than
purely rational evaluation. Education, while associated with greater exposure



6 Rationality and Society 0(0)

to political knowledge, may also induce confirmation bias, where individuals
selectively integrate information that aligns with their pre-existing beliefs
(Nickerson, 1998). Alternatively, they overweight their initial assessments
due to perceived expertise showing not just confidence bias but also over-
confidence bias (Tversky and Kahneman, 1974). For graduates or voters
with higher education studies, this background may increase their ability to
process information while simultaneously reinforcing prior beliefs through
selective information processing. This phenomenon underscores the im-
portance of studying not only the rationality of voter behaviour but also the
biases that shape belief systems.

Facchini (2016) argues that individuals are less likely to update their
views when political attitudes are anchored in deeply held ideological values
rather than in beliefs about observable facts. This distinction helps to
contextualise the limited opinion change among more educated individuals
in our sample. Rather than reflecting resistance to new information per se,
their stable views may stem from stronger political identity or doctrinal
consistency, making them less responsive to the evolving economic and
political realities of Brexit.

In contrast to graduates, women and older voters appear to have shifted
their views during the negotiation period, suggesting a stronger engagement
with Bayesian learning processes. For older voters, the anticipation of
Brexit’s longer-term implications for financial security or legacy for future
generations may have prompted a re-evaluation of their initial choices.
Women, often primary caregivers, may have been particularly sensitive to
the social and economic disruptions emphasised during this period, such as
changes in social welfare systems and employment (Hobolt, 2016; Katwala
et al., 2016).

These patterns suggest that Bayesian learning manifests differently across
demographic groups. The divergence in opinion change across demographic
groups presented in this paper highlights the interplay between rationality
and cognitive biases. Bayesian learning provides a foundational framework
for understanding belief updating. However, it must account for the unique
cognitive and experiential contexts of different voter groups. These factors
interact with broader social and political structures to shape public opinion
on complex policy issues like Brexit.

Data source and variables

We utilise a unique dataset provided by the Bank of England/NMG
household survey.” The dataset enables us to capture individual’s chang-
ing views on the EU referendum two or 3 years (2018 and 2019) after the
initial vote in 2016. There are 6,000 and 6,051 respondents surveyed in
2018 and 2019, respectively.
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Green and Jennings (2017) use the same dataset to study voter preferences
over time, including wealth as a key variable. Her findings suggest that
wealth plays an important role in shaping attitudes towards Brexit, com-
plementing our focus on demographic factors such as age and gender. We
build on Green and Jennings’ work by employing a refined variable selection
approach to capture shifts in views in response to economic conditions and
political developments.

We capture the changing views of the participants from their responses to
the following two questions:

(1) Thinking back to the time of the referendum, how did you feel about
the vote outcome at the time?

(2) Taking everything into account, how do you currently view the UK
voting to leave the EU?

For both questions, the participants can respond as “very positive”,
“somewhat positive”, “no opinion”, “somewhat negative”, and “very neg-
ative”. Based on these responses, we calculate the following four dummy
variables for each individual. We exclude the “no opinion” as they cannot be

classified as positive, negative or neutral.

(1) Got worse, equals 1 if an individual’s view has deteriorated,
0 otherwise. For example, if an individual’s responses are as “very
positive” to question 1 and “somewhat positive” to question 2, then
this variable is recorded as 1. Similarly, responses of “somewhat
positive” to question 1 and “very negative” to question 2 are
recorded as 1. Any view changes from “very negative” upwards is
recorded as 0. No change in the view are also recorded as 0.

(2) Got better equals 1 if an individual’s view has improved,
0 otherwise.

(3) Positive to negative equals one if an individual has switched from a
positive to an opposing view, 0 otherwise. For example, if an in-
dividual’s responses are as “very positive” to question 1 and
“somewhat negative” to question 2, then this variable is recorded as
1. Any view changes from “very positive” to “somewhat positive” is
recorded as 0. No change in the view are also recorded as 0.

(4) Negative to positive, equal to 1 if an individual switched from an
opposing view to an optimistic view, 0 otherwise.

We also have information on the background characteristics of the in-
dividuals and their financial situation. These include age, gender, educational
attainment, employment status, number of dependent children, income level,
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outstanding mortgage amounts, savings, payment difficulties, eligibility to
vote in the 2016 Brexit referendum, and regional location of the respondent.

Table 1 presents the descriptive statistics. We find the mean value for Got
Worse is 0.164, indicating that the Brexit views of 16.4% of the individuals
in our sample have shifted towards the negative. In contrast, the mean of Got
Better is 0.071, indicating that 7% of the respondents improved their views
of Brexit. Additionally, 2.3% have entirely switched their view from a
positive response to a negative response (mean value of Positive to negative
is 0.023), compared to 0.5% whose view has changed from negative to
positive (mean value of Negative to positive is 0.005). Overall, these sta-
tistics demonstrate that the shift of Brexit views in our dataset is more
commonly from positive to negative than from negative to positive.

A recurring argument in the literature is that previous years of austerity in
the UK may have contributed to Brexit, with some studies finding a sta-
tistical relationship between poorer areas and support for the United
Kingdom Independence Party (UKIP) (Fetzer, 2019). Hence, political
measures can directly impact individuals’ financial situation. To account for
this effect, we also include different financial controls at the individual level.

Figure 1 illustrates the distribution of individual pre-tax income based on
their sentiment towards Brexit immediately after the referendum (Panel A)

Table 1. Descriptive statistics.

Variable Obs Mean Std. Dev Min Max
Brexit view

Got worse 12,051 0.164 0.371 0 |

Got better 12,051 0.071 0.257 0 |

Positive to negative 12,051 0.023 0.150 0 |

Negative to positive 12,051 0.005 0.069 0 |
Age 12,051 49.787 16.616 18 95
Women 12,051 0.523 0.499 0 |
Higher education 12,051 0.440 0.496 0 |
Self-employed 12,051 0.057 0.232 0 |
Unemployed 12,051 0.030 0.171 0 |
No of children 12,051 0.461 0.855 0 13
Mortgage 11,761 25,056 59,105 0 1,401,207
Savings 10,284 708 2327 0 42,790
Income 10,410 40,884 36,142 0 356,586
Payment difficulties 12,051 0.139 0.346 0 |
Time (=2019) 12,051 0.502 0.500 0 |
Eligible 12,051 0.979 0.143 0 |

| 4

Brexit vote 2016 10,574 2.465 1.236
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and during the survey year (Panel B) for both cohorts. The distribution of
income appears to be dependent on the voters’ sentiment towards Brexit.
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Figure I. Distribution of pre-tax level income across the level of sentiment towards
Brexit. Note: distribution of views on Brexit by income group and region. Based on
data from the Bank of England/NMG survey of household finances (2018-2019).
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However, it does not seem to be a decisive factor for individuals in our
dataset®. We can argue that in 2019, the distribution of income was slightly
higher among individuals who held negative sentiments about the Brexit
result, both in the immediate aftermath and a couple of years later. However,
this is not the case for individuals surveyed in 2018, where slightly con-
trasting results are observed.

Empirical model

Based on the pooled cross-section dataset described above, we estimate the
below baseline probit regression model (Boes and Winkelmann, 2006; Van
Praag and Ferre-i-Carbonell, 2004):

ViewChange, = B, + S,02 + 5,X; + B5F; + & (1)
a 1,£=2019
where i=1,2,..., N, N+ 1,...2N. 52{ 0.t = 2018

The dependent variable, ViewChange, corresponds to one of the four
categorical variables explained earlier. The matrix X; represents the de-
mographic characteristics of individual 7, including age, gender, education,
employment, and number of dependent children. The matrix F; contains
financial information for individual i ,s such as income, outstanding
mortgage amount, savings, and difficulty in paying household bills. Ad-
ditionally, d,; is a control variable which captures the year of response.

To enhance our baseline model (equation (1)), we introduce several
additional controls and estimate the following models:

ViewChange, = a + f5,02; + p,Eligibility 2016; + f;Opinion 2016;
+B4Xi + BsFi + Bo(Fi*02) + Bori + & 2)

While time-invariant variables like age, gender, and education don’t
change over time, they may still play a role in shaping individuals’ pre-
dispositions toward view change. These variables are proxies for underlying
traits, preferences, or susceptibilities to certain information that interact with
time-varying factors, such as financial uncertainty or regional austerity. To
address this issue more rigorously, we introduce financial variables and
regional economic conditions as explained below.

To account for potential time variation in the financial variables, we first
interact the year of response with the financial variables (F;*d,;). These
interactions capture how changes in financial circumstances over time
impact individuals with specific demographic characteristics; it also helps
control for any changes in the financial information over time. Second, we
consider individuals who were 18 years old in 2018/2019 and were able to
vote in the 2016 referendum due to their underage status. They were not
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allowed to vote in the 2016 referendum as they were underage,to address
this, we introduce the control variable subscript base, Eligibility 2016, end
base , sub I, which takes values 1 if individual Ias underage in 2016, and
0 otherwise. Third, to address potential bias from individuals with extreme
views, as suggested by Mullainathan and Washington (2009), we include the
variable Brexit View 2016;. This categorical variable ranges from 1
(“feeling very negative about the referendum outcome in 2016”) to 4
(“feeling very positive about the referendum outcome in 2016”). Lastly, we
control for the “bubble effect” of living in a specific region on individuals’
views. Coufalova et al. (2023) find evidence of geographical homophily,
using the example of the Czech Republic; they argue that living in a specific
municipality increases the number of preferential votes a candidate receives.
We use regional dummy variables (r;) to capture this effect, following the
literature (Just and Anderson (2013); Weakliem and Biggert (1999)).

Results and discussion

Main results

Table 2 presents the main results for the dependent variables capturing a
deteriorating view, namely Got worse and Positive to negative. Columns
1 and 3 display the baseline models (equation (1)), while columns 2 and
4 incorporate the time variation of financial variables. Across all models, we
consistently find statistically significant coefficients for Age, Age®, Gender
and Higher Education. Our findings reveal that age exhibits a non-linear
relationship with views on Brexit. Older individuals, all else being equal, are
more likely to have a deteriorated view of Brexit up to a certain age
threshold, beyond which they become less likely to switch to an un-
favourable view. For column 1, we determine the cut-off point between the
old age (Age) and older people (Agez) as 73. Furthermore, we observe that
women are more inclined to express that their view of Brexit has worsened
(Columns 1 and 2), including a complete switch from positive to negative
(Columns 3 and 4), since the referendum outcome in June 2016. This finding
is particularly striking as many women indicated uncertainty in their voting
decision very close to the time of the referendum (Katwala et al., 2016).
Regarding other variables, such as self-employment or unemployment,
mortgage debt or savings, and income levels, we do not consistently find
statistically significant results.

Table 3 presents the results for respondents who initially viewed Brexit
positively but later expressed regret. The regression outputs mirror the
structure of Table 2, allowing a direct comparison across groups. The
findings suggest that financial vulnerability, particularly limited savings and
difficulties in meeting payments, was associated with an increased likelihood
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Table 2. Demographic determinants of brexit view getting worse.

Q) 2 3) )
Got worse  Got worse  Positive to negative  Positive to negative
Age 0.024%+* 0.023%+* 0.052+%* 0.052%+*
(0.006) (0.006) (0.014) (0.014)
Age? —0.000*%  —0.000** —0.000%+* —0.000%+*
(0.000) (0.000) (0.000) (0.000)
Gender 0.085%** 0.085%** 0.135%* 0.136%*
(0.032) (0.032) (0.059) (0.059)
Higher education —0.217#  —0.2]7%F —0.31 I —0.3| 3%
(0.032) (0.033) (0.064) (0.065)
Self-employed —0.041 —0.042 0.082 0.080
(0.069) (0.069) (0.120) (0.120)
Unemployed —0.020 —0.016 —0.115 —0.105
(0.098) (0.098) (0.196) (0.195)
No of children —0.018 —0.018 0.032 0.032
(0.021) (0.021) (0.038) (0.039)
Mortgage 0.003 —0.000 0.011* 0.010
(0.003) (0.005) (0.006) (0.010)
Savings —0.010%* —0.010 —0.016 —0.029*
(0.006) (0.008) o.o1t1) (0.018)
Income 0.014 —0.011 0.007 —0.014
0.011) (0.014) (0.023) (0.031)
Payment difficulties 0.011 0.014 0.088 0.089
(0.046) (0.046) (0.086) (0.087)
Mortgage X time 0.005 0.001
(0.006) (0.012)
Savings X time —0.000 0.021
0.011) (0.022)
Income X time 0.059%+* 0.045
(0.021) (0.043)
Year dummy 0.167%+* —0.448** 0.329%* —0.200
(0.031) (0.204) (0.059) (0.414)
Robust s.e Yes Yes Yes Yes
Constant —1.837%FF | 564k —3.82%¥* —3.554%k¢
(0.185) (0.204) (0.409) (0.455)
Observations 9473 9473 9473 9473

Note: (1) Robust standard errors in parentheses **p < .01, *p <.05,*p <.1. (2) Column (I) the
dependent variable is a dummy variable which takes values equal to | if the brexit view of an
individual got worse since the referendum, and 0 otherwise. Column (2) the dependent variable
is a dummy variable which takes values equal to | if the brexit view of an individual got better
since the referendum, and 0 otherwise. Column (3) the dependent variable is a dummy variable
which takes values equal to | if an individual switches the view from positive to negative since the
referendum and 0 otherwise. Column (4) the dependent variable is a dummy variable which
takes values equal to | if an individual switches the view from negative to positive since the
referendum and 0 otherwise. (3) The financial variables mortgage, savings, and income are in logs
with the based year 2016.
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Table 3. Demographic determinants of brexit view getting better.

M @ 3 *

Got better  Got better Negative to positive Negative to positive

Age —0.025%F  —0.025%* 0.011 0.012
(0.007) (0.007) (0.021) (0.020)
Age? 0.000%##* 0.000%#* —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Gender 0.047 0.045 —0.089 —0.088
(0.040) (0.040) (0.101) (o.1o01)
Higher education 0.062 0.063 —0.096 —0.100
(0.040) (0.040) (0.101) (0.100)
Self-employed —0.108 —0.108 0.005 0.004
(0.092) (0.092) (0.209) (0.209)
Unemployed 0.140 0.139 —0.104 —0.109
(0.120) (0.120) (0.349) (0.350)
No of children 0.011 0.012 0.044 0.043
(0.023) (0.023) (0.050) (0.050)
Mortgage 0.007* 0.01I** —0.006 —0.005
(0.004) (0.006) 0.011) (0.016)
Savings 0.04 |+ 0.036*** 0.018 0.018
(0.008) (0.010) (0.022) (0.031)
Income 0.003 0.008 0.019 0.063
(0.015) (0.020) (0.028) (0.052)
Payment difficulties 0.142%+* 0.14 1% 0.190 0.191
(0.056) (0.056) (0.132) (0.132)
Mortgage X time —0.009 —0.001
(0.008) (0.019)
Savings X time 0.012 —0.000
(0.015) (0.041)
Income X time —0.010 —0.070
(0.029) (0.060)
Year dummy —0.052 0.031 0.140 0.861
(0.039) (0.284) (0.099) (0.564)
Robust s.e Yes Yes Yes Yes
Constant —1.254%FF ] .298%¥* —3.150%%* —3.627%FF
(0.227) (0.260) (0.555) (0.608)
Observations 9473 9473 9473 9473

Note: (1) Robust standard errors in parentheses **p < .01, *p <.05,*p <.1. (2) Column (I) the
dependent variable is a dummy variable which takes values equal to | if the brexit view of an
individual got worse since the referendum, and 0 otherwise. Column (2) the dependent variable
is a dummy variable which takes values equal to | if the brexit view of an individual got better
since the referendum, and 0 otherwise. Column (3) the dependent variable is a dummy variable
which takes values equal to | if an individual switches the view from positive to negative since the
referendum and 0 otherwise. Column (4) the dependent variable is a dummy variable which
takes values equal to | if an individual switches the view from negative to positive since the
referendum and 0 otherwise. (3) The financial variables mortgage, savings, and income are in logs
with the based year 2016.
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of regret, indicating that changing sentiment was not exclusive to those
initially opposed to Brexit.

Our findings suggest that women and older individuals are more prone to
experiencing a deteriorating view of Brexit during the period between
2018 and 2019 when negotiations regarding exit conditions between the UK
and EU. There are few plausible explanations for these results. Firstly,
women and older individuals may be more willing to acknowledge and
express their changing views when asked. Secondly, these groups may be
more susceptible to the negative economic and social implications of Brexit,
which became more apparent as additional information became available
during the negotiations. For instance, older individuals and women may be
more likely to envision the impact of Brexit on household income and
expenditure compared to younger individuals and men. In the case of
women, their views may have also shifted due to the profound effects of
Brexit on women'’s rights and well-being (Chattopadhyay and Duflo, 2004;
Swers, 1998).” These results are also in line with Portmann and Stadelmann’s
(2017) findings in Switzerland, who find that gender and political experience
play a crucial essential role in coting behaviour. They argue that women, as
more experienced voters, are less likely to engage in shrinking compared to
their male counterparts.

These shifts in opinions, particularly among these demographic groups,
can be understood by the literature of bounded rationality. Initial decisions
were made with incomplete information, and subsequent adjustments re-
flected a rational learning process as economic and social consequences
became clearer. This aligns with the theoretical framework suggesting that
voter behaviour is influenced by adaptive responses to new information over
time, particularly in contexts of high uncertainty and media influence
(Hobolt, 2016; Izquierdo Sanchez and Shaw, 2022; Kahneman, 2003).
Media coverage during the Brexit negotiation period emphasised the eco-
nomic and social costs of Brexit, which likely contributed to shifts in voter
sentiment. Women, as primary caregivers, may have been particularly
sensitive to these narratives, given their greater exposure to changes in social
policy (Gerber et al., 2009).

Furthermore, our analysis reveals that individuals with higher levels of
education are less inclined to change their view of Brexit over time. This
result suggests that these individuals may have developed a more informed
opinion about the consequences of the UK leaving the EU prior to the
referendum, as they were able to evaluate the available information more
effectively compared to those with lower levels of education (Hedrick and
Gherghina, 2020).

Finally, in Table 4, we present the estimation results incorporating the
variable Eligibility, Brexit View 2016, and regional dummies (Columns 5 to
8). We observe that the coefficients maintain similar trends as the original
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findings, although some variables exhibit diminished statistical significance.
The subsequent section delves into a more comprehensive analysis of the
effect of regional variables.

Regional bubbles and the impact of austerity

The rise of populism in recent years, along with austerity measures, has been
identified in the literature as contributing factors to the outcome of the
2016 Brexit referendum (Colantone and Stanig, 2018). The implementation
of policies aimed at reducing government spending and debt in the UK since
the 2008 financial crisis has led to increased inequality and social exclusion,
particularly in economically disadvantaged areas (Innes and Tetlow, 2015).

Existing research suggests that the political disillusionment resulting
from the austerity measures played a role in influencing the decision to vote
for Brexit in 2016. Studies indicate that individuals residing in regions
experiencing economic growth and rising property prices were more inclined
to vote to remain in the EU. In contrast, those in regions facing economic
stagnation and declining property values were more likely to vote to leave
(Fetzer, 2019). This indicates that the financial circumstances of individuals,
influenced by the regional areas in which they reside, played a significant
role in the Brexit vote.

In our analysis, we examine whether residing in a region more affected by
austerity measures has an impact on changes in sentiment towards the
referendum outcome. Building upon the work of Abel et al. (2016) and
Beatty et al. (2019), we utilise an adjusted Index of Multiple Deprivation
(IMD) as a proxy for austerity within the specific region where each in-
dividual resides.® This approach allows us to explore the long-term effects of
austerity and further contribute to the existing literature.

The Bank of England/NMG household survey categorises individuals
into nine regions across the United Kingdom. Figures 2(a) and (b) display the
total responses of individuals, categorised by region, regarding their sen-
timent towards the referendum result in 2016 and in the year they partic-
ipated in the survey (either 2018 or 2019). We observe some variations in
voters’ sentiments, with a slightly greater inclination towards a negative
sentiment towards the referendum result in 2019. This contrasts with the
variation observed among cohorts, where changes in voting sentiment
appear to be smaller and more fragmented. However, when examining the
data graphically, we can see that these movements differ significantly across
regions.

The regional dummy variables in equation (2) (in Table 5) also show
limited variability. Individuals in regions such as the North, South East, West
Midlands, and Yorkshire & Humberside are more likely to hold a negative
view of the referendum result compared to the East Anglia region.
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Conversely, when considering columns (3) and (4), we find that the
probability of switching from a negative to a positive view on the referendum
is statistically significant in Scotland and Yorkshire & Humberside, in
comparison to the East Anglia region. However, these results suggest that the
regional dummy variables may not fully capture the influence of regional
factors on voting decisions, such as the presence of regional bubbles.

More specifically, our analysis focuses on individual-level data, which
may not be fully representative at the regional level. It is important to
acknowledge this limitation in interpreting regional variations. Ansell and
Adler (2019) provide a comprehensive analysis of the effects of aggregate
unemployment on the Brexit vote. Our findings complement this by focusing
on the individual-level changes in preferences, although future studies could
further explore regional disparities by incorporating more
representative data.

As an alternative approach, we explore the concept of austerity as a
measure of regional bubbles which may be influencing the voting sentiment
of individuals. Building on the work of Abel et al. (2016) and Beatty et al.
(2019), we adopt the adjusted Index of Multiple Deprivation (IMD) to
calculate the effects of austerity”:

U‘/ﬂ\)ij =po+ Bl +BU;+ ¢ 3)

where the dependent variable, denoted as IA//[B,], represents the adjusted IMD
score per region i in year j. The variable /;; represents the Gross Household
Disposable Household Income (GHDI) for region i on year j.'” In contrast,
U represents the unemployment rate for region i. The f; coefficients
represent the parameters of the model, and &; represents the residual term.
The results for the f; coefficients can be found in Table A2 in the appendix.

It is important to note that the IMD scores are only available for specific
years, with- the latest being 2019 and the previous one in 2016. Additionally,
the availability of data varies across different countries, so our austerity
analysis focuses only on the regions of England. To examine the impact of
austerity on the probability of vote switching, we consider the subsample of
individuals who responded to the questionnaire in 2019 within England. We
then incorporated the IMD scores into a slightly modified version of equation

(2):
ViewChange, = a + f, Eligibility 2016; + f,Opinion 2016;

83X + BuFi + BeFi + Bori + BoIMD + &; “4)

(IMDuy— IMDine)

where our austerity variable, IMD =
in the adjusted IMD from 2016 to 2019.Pns

is the percentage change
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Panel A: Cohort 2018
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Panel B: Cohort 2019
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Figure 2. Sentiment towards referendum result per region. Stacked Bar. Panel A:
Cohort 2018. Note: share of respondents who changed their Brexit view across
levels of regional deprivation. Based on data from the Bank of England/NMG Survey
of Household Finances (2018-2019) and the English Indices of Deprivation (2019),
Department for Levelling Up, Housing and Communities.
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Table 5. Probit regional bubbles.

(M @ A3) )
Positive to Negative to
Variables Got worse Got better negative positive
East midlands 0.109 —0.105 0.004 0.428
(0.084) (0.104) (0.140) (0.263)
Greater London 0.013 0.011 —0.237 0.381
(0.081) (0.090) (0.153) (0.236)
North 0.235%* 0.016 0.117 0.304
(0.098) 0.116) (0.154) (0.318)
North west 0.118 0.017 0.028 0.359
(0.077) (0.089) (0.128) (0.241)
Scotland 0.118 —0.048 —0.010 0.539%*
(0.085) (0.098) (0.139) (0.238)
South east 0.147#* 0.105 0.034 0.346
(0.073) (0.084) (0.120) (0.235)
South west 0.068 0.061 0.056 0.230
(0.082) (0.095) (0.133) (0.282)
Wales 0.030 —0.057 —0.245 0.460
(0.098) (0.115) (0.180) (0.289)
West midlands 0.147%* 0.044 0.121
(0.082) (0.096) (0.133)
Yorkshire & 0.184** 0.069 —0.012 0.743%#%¢
Humberside
(0.081) (0.093) (0.136) (0.227)
Year dummy 0.221%  —0.064 0.327%%* 0.149
(0.034) (0.039) (0.060) (0.103)
Constant —2.799%FF  —].073%FF 3767+ —3.299
(0.239) (0.259) (0.487) (0.615)
Other controls YES YES YES YES
Observations 9473 9473 9473 9473

Note: (I) Robust standard errors in parentheses *p < .01, *p < .05, *p < .l. (2) Dummy
regional variable drop East Anglia.

Tables 6 and 7 present the results for equation (4), focusing on negative and
positive changes, respectively. We do not find any statistical significance for the
austerity coefficient, aligning with findings from previous literature. However,
despite this lack of significance, we still observe a substantial gender effect on
negative sentiment towards the referendum, further supporting our argument

that gender is a crucial determinant of voting sentiment.

Our findings align with those of Alesina et al. (2024), who show that
austerity policies do not necessarily result in electoral punishment. Rather
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Table 6. Probit austerity impact on negative switch view.

) @) 3)
Variables Got worse Got worse Got worse
Austerity —0.020 —0.242 —0.208
(0.342) (0.381) (0.428)
Age 0.015%* 0.016* 0.002
(0.007) (0.009) (0.010)
Age? —0.000 —0.000 —0.000
(0.000) (0.000) (0.000)
Gender 0.097** 0.081* 0.132%**
(0.041) (0.046) (0.051)
High education —0. 144+ —0.187%+ —0.021
(0.042) (0.047) (0.054)
Number of children 0.020 0.015 —0.004
(0.028) (0.031) (0.034)
Mortgage 0.001 —0.002
(0.005) (0.005)
Savings —0.018** —0.03 |+
(0.009) (0.010)
Income 0.053%#* 0.053**
(0.017) (0.021)
Payment difficulties —0.084 —0.197**
(0.071) (0.080)
Eligibility 2016 0.163
(0.213)
Brexit view 2016 0.492%%*
(0.019)
Regional dummies YES YES YES
Constant —1.336%+ —1.578*+ —2.43 |+
(0.267) (0.337) (0.406)
Observations 5222 4125 3711

Note: (1) Robust standard errors in parentheses ***p < .01, **p < .05, *p <.I. (2) The dependent
variable is a dummy variable which takes values equal to | if the brexit view of an individual got
worse since the referendum, and 0 otherwise.

than triggering backlash, such measures may be viewed by voters as signs of
fiscal responsibility, especially when framed as necessary or unavoidable by
political elites. This perspective helps explain why, in our data, exposure to
austerity prior to the Brexit referendum does not appear to influence the
likelihood of opinion change. The absence of significant view shifts may
therefore reflect a degree of implicit voter endorsement or political resig-
nation, rather than active disapproval.
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Table 7. Probit austerity impact on positive switch view.

(" ) A3)
Variables Got better Got better Got better
Austerity 0315 0314 0.257
(0.487) (0.556) (0.592)
Age —0.022*+* —0.024*+* —0.048*#+*
(0.009) 0.011) (0.013)
Age? 0.000%#* 0.0007%#* 0.00 [ ##*
(0.000) (0.000) (0.000)
Gender 0.018 0.063 0.069
(0.054) (0.061) (0.065)
High education —0.019 —0.060 —0.26|F+*
(0.054) (0.061) (0.069)
Number of children 0.032 0.040 0.077*
(0.034) (0.038) (0.041)
Mortgage 0.004 0.002
(0.006) (0.007)
Savings 0.062+F* 0.064+*
(0.013) (0.014)
Income —0.017 —0.026
(0.024) (0.026)
Payment difficulties 0.194%+* 0.268%**
(0.091) (0.098)
Eligibility 2016 0.808***
(0.291)
Brexit view 2016 —0.344%¢
(0.025)
Regional dummies YES YES YES
Constant —1.368%+ —1.578*+ —0.869
(0.346) (0.442) (0.528)
Observations 5222 4125 3711

Note: (1) Robust standard errors in parentheses ***p < .01, **p < .05, *p <.I. (2) The dependent
variable is a dummy variable which takes values equal to | if the Brexit view of an individual got
better since the referendum and 0 otherwise.

It is worth noting that even though the austerity coefficient is statistically
insignificant, the coefficients for income and savings are statistically sig-
nificant. This suggests that these variables, which previous austerity mea-
sures can indirectly influence, play a significant role in shaping individuals’
sentiments towards the referendum.

These results highlight the complexity of the relationship between
austerity, gender, and voting sentiment. While austerity may not directly
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influence the likelihood of switching votes, its impact on individuals’ fi-
nancial well-being, as captured by income and savings, cannot be ignored.
Moreover, the gender effect remains robust, indicating that gender-related
factors continue to be influential in shaping negative sentiments towards the
referendum.

De Vries’ (2018) provides critical insights into the broader context of
voter disillusionment with the EU, which played a significant role in the
Brexit vote. Additionally, Hobolt (2016) offers an in-depth analysis of the
Brexit referendum, highlighting key drivers such as identity politics and
economic grievances. Our study builds on these contributions by focusing on
how voter preferences evolved in response to economic and political de-
velopments during the exit negotiations.

Conclusion

In this paper, utilising the Bayesian learning framework, we analyse the de-
mographics of individuals who experienced a change in their views following
the UK’s 2016 Brexit referendum on EU membership. Our study utilises a large
dataset comprising over 12,000 individuals, allowing us to capture the nuances
of their evolving perspectives. Our findings reveal significant shifts in Brexit
views among different demographic groups. Specifically, we observe a dete-
rioration in the views of women and older individuals over the negotiation
period, while the views of older people have shown improvement. Additionally,
individuals with higher education are less likely to change their stance on Brexit.
We do not find any impact of years of austerity prior to the Brexit vote on the
likelihood of changing views.

This null result may seem surprising, given the attention austerity has
received as a source of political discontent. However, our findings are in line
with Alesina et al. (2024), who argue that austerity policies do not neces-
sarily provoke electoral punishment. Voters may interpret such policies as
fiscally responsible or become resigned to them due to lack of perceived
alternatives. In this context, the absence of significant opinion change may
reflect implicit endorsement, political fatigue, or a weak perceived link
between economic hardship and the Brexit vote itself. The divergence in
opinion change across demographic groups shown in our results highlights
the interplay between rationality and cognitive biases.

These results have important policy implications, particularly considering
the narrow margin of the referendum result (51.9% Leave vs 46.1% Re-
main). It raises questions about whether a similar outcome would be
achieved if the referendum were held again prior to the final exit of the UK
from the EU. These findings emphasise the challenges of relying solely on
referendums to address complex political and economic issues, particularly
in the post-truth era. In such a climate, where objective facts carry less weight
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in shaping public opinion compared to emotional appeals and personal
beliefs, the limitations of referendums become apparent.

The implications of our findings extend beyond Brexit and pertain to broader
political decision-making processes. Our results suggest that even in the face of
new information, many voters did not revise their views, raising critical
questions about the efficacy of referendums in shaping complex national policy.
In line with Brennan (2016), this underscores the limitations of democratic
decisions made in low-information environments, where voters often lack both
the incentive and cognitive capacity for rational belief updating. This reinforces
the need to reconsider how democracies approach large-scale public
consultation—potentially shifting toward more deliberative or representative
mechanisms when addressing intricate, long-term policy issues.

Our work underscores the need for a more comprehensive and nuanced
approach to public engagement, policy formulation, and democratic
decision-making. It highlights the importance of incorporating a range of
factors, such as demographics, education, and emotional appeals, in order to
address the complexities of contemporary political issues effectively. By
understanding the dynamics that shape individuals’ views and acknowl-
edging the limitations of referendums, policymakers can strive for more
inclusive and informed decision-making processes that better represent the
diverse interests and concerns of the population.
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provide official measures of relative deprivation in small areas across England and are
available for multiple years (2004, 2007, 2010, 2015, and 2019). Available at: https://
www.gov.uk/government/collections/english-indices-of-deprivation. The replication

syntax and analysis code for this study are available at https://www.dropbox.com/scl/
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Notes

1

10.

. Including good and services trade, fiscal transfers and their implications, fishing

rights, defence, immigration, and the rule of the European Court of Justice,
among other issues.

. Including the whole territory of the United Kingdom.
. The correct figure was £181 million, as reported by the Office of National

Statistics, available at https://goo.gl/nsVuaD.

. See Fetzer (2019), who summarises other false claims of the Leave campaign

(pages 3854 and 3855).

. Available at https://www.bankofengland.co.uk/statistics/research-datasets.
. We repeated these graphs, looking at outstanding mortgage, house value, de-

posits, and monthly savings, and the results were very similar.

. The principle of equality between men and women is enshrined in EU law; many

employment rights, maternity rights, trafficking laws and measures to combat
violence against women and girls are derived from EU treaties and directives.

. The Index of Multiple Deprivation (IMD) is the official measure of relative dep-

rivation for small areas in England. It combines information from seven domains—
income, employment, education, health, crime, housing and environment—into a
single deprivation score. The Indices of Deprivation (2019), published by the UK
Department for Levelling Up, Housing and Communities are available at: https://
www.gov.uk/government/collections/english-indices-of-deprivation.

. The calculation slightly varies from the original model of Abel et al. (2016) to

account for data availability and the time variability of our dataset. In this sense,
the original research calculates the IMD per country C and region I as an equation
of'the area’s score on the income domain and the area’s score on the employment
domain. Data on Indexes of multiple deprivation, unemployment, and Gross
Household Disposable Income was obtained from the UK Office of National
Statistics (ONS).

GHDI per head as indexes, UK equals 100.
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