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A B S T R A C T

The way people absorb and process politically relevant information is central to their subsequent political
behaviour (in terms of turnout and vote choice). Nonetheless, little is known about how young voters – who
might be more impressionable than more experienced voters – respond to the provision of such information.
In this article, we design a between-subject randomised controlled trial that exposes a sample of university
students to positive, neutral or negative information about central government performance before the 2017
Portuguese local elections. We find that young voters update their perceptions more when exposed to negative
news. This negativity bias is stronger for first-time voters. We also find that negative information significantly
affects turnout of initially undecided young voters. Our results imply that sensitivity to information is
heterogeneous and that some young voters may be prone to manipulation through the provision of negative
news.
1. Introduction

Assessing whether and how distinct segments of the population
react to information about government performance is important. For
instance, it can help identify population groups prone to changing
their opinions and behaviour when exposed to fake news (Allcott and
Gentzkow, 2017; King et al., 2017), and may also enable more targeted
nd cost-effective information campaigns (Nickerson, 2007a; Bergh

et al., 2021). As such, it can have critical implications for electoral
democracy and political accountability (DellaVigna and Gentzkow,
2010). In this paper, we focus specifically on how young voters react to
he provision of political information. Young voters’ political behaviour
as often been found to differ from the rest of the electorate (Holbein
nd Hillygus, 2020), either because they turn out less (Smets and
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1 Such a negativity bias is discussed, inter alia, in Lau (1985) and Baumeister et al. (2001).

Van Ham, 2013; Foos et al., 2023) or because their preferences diverge
from those of older voters (Becker et al., 2017; Geys et al., 2022). While
considerable academic attention has recently been awarded to youth
voter mobilisation (Nickerson, 2007b; Bhatti et al., 2017; Bergh et al.,
2021; Bergh and Christensen, 2022; Foos et al., 2023), much less is
known about whether and how young voters process and use political
information. We address this question using a randomised controlled
trial, which allows us to evaluate the impact of information provision
on young voters’ perception of incumbent performance as well as their
subsequent voting behaviour.

From a theoretical perspective, we take inspiration from recent
work arguing that voters deal with information analogous to a Bayesian
updating process (DellaVigna and Gentzkow, 2010; Arias et al., 2022;
vailable online 31 May 2023
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Broockman and Kalla, 2022). That is, they adjust their prior beliefs
about the likelihood of a certain hypothesis – such as the high or low
‘quality’ of an electoral candidate, or the benefit of turning out to
vote – when new information becomes available. Crucially, this new
information is often argued to gain in importance when individuals’
prior beliefs are weaker and when less information was available
beforehand (Zaller, 1992; DellaVigna and Gentzkow, 2010; Arias et al.,
2022). Building on these insights, we hypothesise that such a diminish-
ing marginal influence of information makes young voters particularly
persuadable by new information when they vote for the first time or
remain undecided close to Election Day (Bergh and Christensen, 2022).
Reflecting that individuals are generally more responsive to negative
rather than positive information,1 we thereby expect that young voters
isplay an asymmetric reaction to positive and negative information.
s a result, we predict that negative information provided to unde-
ided young voters and neophytes will have the strongest impact on
erceptions of incumbent performance as well as subsequent political
ecisions (i.e. turnout and voting behaviour).

To assess these theoretical propositions, we designed a between-
ubject experiment that induced exogenous variation in participants’
xposure to information (based on actual articles from mainstream
ress outlets). Specifically, we exposed 1,799 university students to
ews articles about central government performance in the week before
he 2017 local elections in Portugal. The news had either a positive or
negative tone, and covered different policy domains (including public

inance, employment, health care, education, road safety and pensions).
control group was exposed to a neutral news treatment about a

on-endangered Portuguese dog breed. Our analysis then proceeds in
hree steps. We first examine whether and to what extent participants
pdated their perceptions about the incumbent central government
n response to the treatment. Then, we assess whether the treatment
ffected self-reported turnout and voting behaviour in the 2017 local
lections. Finally, we study two sub-groups – first-time voters and
ndecided voters (i.e., unresolved one week before the election) – to
rovide novel insights about how respondents from these groups may
eact to (and use) the information provided differently.2

Our main findings are as follows. First, we find that providing
egative (positive) information induces an expected downward (up-
ard) revision of government performance evaluations in the specific
olicy areas covered by the news pieces. The performance update is
quivalent to about one-third of a standard deviation of the mean base-
ine performance perception, which reflects a substantial impact. This
onfirms that our information treatment was relevant and perceived
orrectly by respondents. We then examine individuals’ perceptions of
he incumbent government’s overall performance. The results indicate

that the provision of negative information has a significant and robust
(across specifications) effect on young voters’ overall perception of the
incumbent. The magnitude of the effect is at least −0.094 (on a scale
from −1 to 1), and corresponds to one-fourth of a standard deviation
in this measure. However, we do not find analogous results for positive
information (the effect size is less than 0.03). This more pronounced
sensitivity to negative information confirms the presence of a negativity
bias in young voters.

Second, we find that our information treatment has no average
treatment effect upon respondents’ turnout or vote choice in the 2017
local elections, which we show is not due to the possibility of treatment
dilution (Angrist, 2006). Third, we illustrate that this average treatment

2 The provision of information as a treatment in a political setting may raise
thical concerns. To this point, we relied exclusively on information provided
n the general media, which in Portugal is mostly perceived as independent
rom political parties and organisations. Furthermore, our research adheres to
ll ten Principles for Human Subjects Research approved by the APSA Council
see also section A of the Online Appendix) and obtained approval from the
2

thics committee at [anonymised for review].
effect masks considerable heterogeneity across respondent groups. The
reaction to negative information is smaller for individuals who report a
higher interest in politics, while inexperienced (i.e., first-time, eligible)
voters exhibit a more pronounced negativity bias and seem to dismiss
positive information. This pattern is consistent with a diminishing
marginal influence of information upon individuals’ decision-making
process (Zaller, 1992; DellaVigna and Gentzkow, 2010; Broockman and
Kalla, 2022). Regarding voting behaviour, we find that negative infor-
mation decreases the likelihood of initially undecided voters casting a
blank vote by 13 percentage points, and increases their probability of
abstention or voting for opposition parties by just over 30 percentage
points. These results extend the findings of previous work showing
that negative campaigning may reduce voter turnout (Lau and Rovner,
2009) and influence voter preferences (Kendall et al., 2015).

Our analysis provides three key contributions. The first contribution
relates to how electoral decisions are affected by information provision.
The potential for information provision to have a heterogeneous impact
on government performance perceptions – and subsequent political
behaviour – among distinct segments of the population has received
only limited attention thus far. To the best of our knowledge, we
are first to look at this issue for young voters. Second, a rapidly
growing literature studies how young voters can(not) be mobilised to
register and/or vote using traditional as well as modern mobilisation
tools (Nickerson, 2007b; Bhatti et al., 2017; Bergh et al., 2021; Bergh
and Christensen, 2022; Foos et al., 2023). We extend this literature by
moving beyond the (important) issue of youth voter mobilisation, and
address how information provision affects young voters’ perceptions of
political actors and their subsequent voting behaviour. As such, we take
one further step towards a broader and more encompassing view of
the drivers of youth political activity. Finally, although the existence
of negativity bias is well-established across a wide number of contexts,
we show that this bias is most prevalent among inexperienced young
voters. This is a significant observation given that these voters are much
more susceptible to and persuadable by news provision. From a public
policy perspective, this observation strongly suggests a need to protect
specific subsets of young voters against disruptive and negative (fake)
news campaigns.

2. Theoretical background and hypotheses

How – if at all – do voters process and use political information?
While many theoretical arguments have been proposed in a rich and
varied literature, we take recent work viewing voter reactions to in-
formation ‘‘in a manner analogous to Bayesian reasoning’’ as our point
of departure (Broockman and Kalla, 2022, p.2). A central premise in
Bayesian information processing models is that individuals update their
priors (or initial beliefs) about the likelihood of something being true
or false when new information becomes available to them. This is not
meant to imply that we believe voters actively use Bayes’ rule to update
their beliefs. Nevertheless, a process whereby individuals partially –
albeit potentially only very minimally – adjust their stance when new
information becomes available seems to match well with empirical
observations across a range of academic disciplines (DellaVigna and
Gentzkow, 2010).

Crucially, a core prediction of Bayesian-inspired models is that new
information is deemed more effective or persuasive when individuals’
prior beliefs are weaker and when less information was available
beforehand (DellaVigna and Gentzkow, 2010; Arias et al., 2022). This
is reminiscent of Zaller’s (1992)’s argument that information will have
a lower effect on people with more considerations already in their
‘consideration pool’ (see also Bergh and Christensen, 2022; Broockman
and Kalla, 2022). In practical terms, this line of argument implies
that information will be characterised by a diminishing marginal effect
when more of it is already available. As people learn more about
politics (and politicians), any additional information will thus become
less influential. This is important since young voters voting the first
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time or remaining undecided close to Election Day are likely to have
built up less prior political knowledge compared to more experienced
young voters (Bergh and Christensen, 2022). As such, we maintain
that they will be particularly persuadable by the provision of (new)
information. This leads to our first hypothesis:

Hypothesis 1. Young voters update their perceptions of government
erformance more after exposure to information when they vote for the
irst time or remain undecided close to Election Day.

Naturally, not all information can be expected to be treated equally.
large literature illustrates, for instance, that individuals (and organi-

ations) are generally more responsive to negative compared to positive
erformance information (Lau, 1985; Baumeister et al., 2001; Nielsen
nd Moynihan, 2017; Hong, 2019). Such a negativity bias is particu-

larly prevalent in situations where people are actively encouraged to
compare across alternative outcomes (such as political candidates in
an election). The reason is that explicitly comparative settings shift
‘‘individuals’ relative attention towards potential threats rather than
opportunities in the payoff distribution’’ (Kuehnhanss et al., 2017,
p.1010). Applying this line of reasoning to our setting, we expect
that young voters in general will display an asymmetric reaction to
positive and negative information. Nonetheless, when combined with
Hypothesis 1, we can further specify this prediction. Indeed, combining
negativity bias with a higher sensitive to news among undecided young
voters and neophytes suggests that the latter subsets of young voters
will display a particularly pronounced impact of negative information
provision. This leads to our second and third hypotheses:

Hypothesis 2. Young voters update their perceptions of government
performance more when exposed to negative rather than positive news.

Hypothesis 3. Young first-time or undecided voters are most respon-
sive to negative rather than positive news.

Finally, changing beliefs need not necessarily become reflected in
changing behaviour. This relationship will depend on the elasticity of
behaviour with respect to beliefs, which is likely to be lower when
initial beliefs are stronger (DellaVigna and Gentzkow, 2010). In other
words, when people are more certain about their initial positions, more
will be required to move them away from this position and any change
in beliefs will have a weaker behavioural impact. In our setting, this
implies that any change in young voters’ perceptions of government
performance is not guaranteed to affect subsequent political decisions
(i.e. turnout and voting behaviour). Yet, given our discussion thus
far (esp. Hypotheses 1 and 3), any such effects are most likely to
materialise among undecided young voters and neophytes. They not
only are expected to show a stronger response to new information, but
their weaker priors also suggest a higher elasticity of behaviour with
respect to beliefs. This leads to our fourth and final hypothesis:

Hypothesis 4. Young first-time or undecided voters are most likely
to adjust their political decisions (i.e. turnout and voting behaviour)
following exposure to (negative) news.

3. Institutional setting and experimental design

3.1. Institutional setting

The Portuguese government is organised into three levels: cen-
tral government, municipalities, and civil parishes.3 Municipalities are
responsible for local public services such as education, healthcare

3 In addition, the Azores and Madeira archipelagos have elected regional
overnments.
3

s

facilities, and amenities including parks and transportation. The mu-
nicipal government is composed of an executive branch – the Town
Council – and a legislative branch – the Municipal Assembly. All local
government representatives are elected simultaneously every four years
in nationwide local elections (normally two years after the national
elections). All citizens aged 18 and above are eligible to vote.

At the time of our study (2017), there were five main political
parties in Portugal that run in both central and local government
elections. Bloco de Esquerda (BE) and Coligação Democrática Unitária
(CDU) are the left-most political parties, Partido Socialista (PS) is a
socialist party on the centre-left, while to the right we have Partido
Social-Democrata (PSD) and Centro Democrático e Social (CDS). Together,
these parties obtained 86% of all votes for the Town Council in 2017
(the remainder was won by other parties, independent candidates and
groups of citizens), and PS won 159 out of the 308 municipalities.
Following the 2015 parliamentary election, PS became the incumbent
central government party, with the parliamentary support of the re-
maining left-wing parties (BE and CDU). Therefore, at the time of our
experiment, participants had enough time to form beliefs about the
performance of the incumbent central government.

3.2. Experimental design

The 2017 Portuguese local elections took place on October 1st. We
conducted three survey rounds between September 18th and October
6th. (i) In the baseline survey, two weeks before the election, we
collected information about demographic background, political prefer-
ences, awareness and interest, and planned voting behaviour. (ii) In the
treatment survey, one week before the election, we randomly exposed
participants to factual information bundles about central government
performance. This coincided with the campaign period, in which re-
spondents were likely to be exposed to other external information (for
a similar approach, see Nickerson, 2007b; Bhatti et al., 2017; Bergh
et al., 2021; Foos et al., 2023).4 (iii) In the follow-up survey, we
collected self-reported voting behaviour (turnout and vote choice) in
the week after the election. Additional details can be found in Appendix
A, where Figure A.1 shows a timeline, and Table A.1 summarises the
information collected in each survey.5 We implemented the experiment
at two universities in Lisbon (Nova SBE and ISCAL).6 All surveys
were administered paper-based, in a classroom, either at the beginning
or the end of a lecture. The implementation protocol included a set
of instructions that was read aloud, before the questionnaires were
distributed. Participants were invited to take part in a study about the
upcoming election and could opt out by not completing the survey(s).
They were asked to construct a unique, anonymous identifier based
on a sequence of numbers from their birth date and phone numbers,
used in all survey rounds to allow merging. We provided no monetary
incentives.

Since most of our sample were undergraduate students and the legal
voting age in Portugal is 18 years old, about 41% of respondents were
first-time voters and few would have developed strong voting experi-
ence. This is important to test for heterogeneous effects of information
provision related to previous voting experience.7

4 The official campaign period starts two weeks before the election date
nd ends two days prior to the election, as defined by Law 1/2001.

5 The experiment was pre-registered at https://www.socialscienceregistry.
rg/trials/2539. As indicated in this registration, we targeted a sample of
oung voters who had never voted before as well as more experienced voters,
uch as to allow heterogeneity analysis across these two subsamples.

6 At Nova SBE, each survey was implemented in a different round as
escribed above. Owing to the academic calendar at ISCAL, we collapsed the
aseline and treatment surveys into one, implemented in the week preceding
he election.

7 Testing for heterogeneity induces concerns regarding sample sizes and
tatistical power. Appendix Table A.2 shows that our sample size enables us

https://www.socialscienceregistry.org/trials/2539
https://www.socialscienceregistry.org/trials/2539
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We should note at this point that while classroom experiments such
as ours have been used to gain novel insights about young voters’
political behaviour (e.g., Bennion and Nickerson, 2016), university
students are obviously not representative of young people in general.
They are, for instance, characterised by higher income and education
levels and having parents with higher education and employment levels
(more details below), all of which make them more likely to become
politically active than young voters outside universities (Smets and
Van Ham, 2013). Hence, one might worry about the external validity
of a student sample and its ability to generalise to the population of
young voters. A large-scale field experiment where young people are
recruited also beyond the university setting would be more beneficial
from this perspective. Yet, the potential ethical implications of such
a field experiment would also be much larger, particularly when the
expectation is that people update their beliefs after news provision
and adjust their electoral behaviour on this basis. In the end, we
opted for a student sample as politically attentive/interested young
individuals offer a best-case scenario to study the potential impact of
information provision on their political choices and behaviours (for a
similar argument in a different setting, see Arceneaux and Nickerson,
2009; Bergh et al., 2021; Bergh and Christensen, 2022). Null effects
in our setting would indeed make it highly unlikely that any effects
materialise among less politically interested young people.

3.2.1. Information treatment
We employed a between-subjects design, relying on six different

policy areas – public finance, healthcare, pensions, education, youth
employment, and road safety – to reduce the likelihood that our re-
sults are influenced by a specific one. Each participant was randomly
exposed to either positive or negative information about central govern-
ment performance in two of these policy areas. The treatment consisted
of two actual news articles, on two different policy areas, to increase
the likelihood of the treatment being informative for respondents. The
articles were selected from mainstream outlets – two newspapers and
one news radio – according to the following criteria: (i) recentness,
to guarantee timeliness, relevance and accuracy; (ii) availability of
positive and negative news on the same policy area from the same
outlet, with similar dates, to the extent possible. Table 2 lists the
sources for each article and the respective date, ranging from October
14, 2016, to September 24, 2017.

The effectiveness of the treatment hinges upon (i) the subjects’
trust on the news outlets; (ii) the perception of the information as fair
and unbiased; and (iii) the subjects’ interpretation of the treatments as
positive (resp., negative). In terms of (i), note that the selected outlets
are among the most trusted in Portugal, with scores of 7.19/10 for
Expresso (the highest amongst newspapers in Portugal), 7.07/10 for
Diário de Notícias, and 7.04/10 for Público, according to The Reuters
Institute at the University of Oxford (Newman et al., 2019). The most
trusted outlet is included in all the treatments.

Regarding (ii), we note that the variety of outlets tackles pos-
sible concerns of different political leanings. Moreover, Portuguese
newspapers are notable for a very low level of ideological bias. The
average response to the question ‘‘The political orientation of the most
prominent journalists is well-known to the public’’ in the European
Media Systems Survey 2013 is equal to 3.6 in Portugal, 1.14 standard
deviations below the mean of 5.3 for the 34 countries surveyed (on
a scale of 1 to 10). This data also shows that Expresso and Diário de
Notícias are perceived by the respondents as locating in the centre of
the political spectrum, i.e., they get average scores between 5.3 and

to detect a 5 percentage point change in young voters’ opinions about central
government performance with 77% (64%) certainty at 90% (95%) confidence
level. Similar tests were also performed with comparable results for our other
outcome variables (i.e. voter turnout and party support; full details upon
request).
4

6.2 (where 0 means left and 10 means right), aligned with the average
value of this variable, which is 5.6 for the 34 countries.8 We further
highlight that Portuguese newspapers never publicly endorse political
candidates (unlike in, say, the UK or US).9

Finally, to confirm that the negative and positive treatments were
perceived as such by the subjects, (iii), we conducted a survey in 2022
among students at the same university. Each respondent was presented
with a random draw of 4 to 5 articles used in the original experiment.
Subjects were then asked to rank the performance of the government
in office at the time of the news articles in each specific policy area
covered in the articles (on a scale between −10 and 10, with a neutral
option). The results confirm that the news articles are perceived as
expected, and that the absolute value of negative evaluations is equiva-
lent to that of the positive evaluations. A more detailed account of this
validation survey and the respective results is presented in Appendix
B, and it confirms that the news articles are perceived as expected.
Moreover, the absolute value of negative evaluations is in line with that
of the positive ones.10

We created six positive, six negative and one neutral information
bundle (13 versions in total), whose composition in terms of policies
is detailed in Table 1. Using twelve different information bundles
reduces the likelihood of contagion across different treatment groups,
an important concern given that the surveys were administered in class,
and control and treatment subjects sit side-by-side in close physical
space (see Section 3.2.2). This approach also mitigates the possibility
that the source of the material or any perceived difference in the
degree of negativity/positivity of a specific news item influences the
information treatment effects. The control group articles (with similar
length and format as the treatment ones) were policy neutral, about a
non-endangered Portuguese dog breed not targeted by public policies
(i.e. Serra da Estrela). In all cases, news articles were edited to avoid
salient visual differences across bundles, and they included the headline
(in larger bold font), an abridged version of the original text, and a
graph or a picture. In the first article, we included a graph created
from actual data to support the information conveyed in the text,
visually similar across positive and negative bundles. The second article
included a picture related to the policy area, which was the same for
the positive and negative treatments; see examples in Figures A.4 and
A.5 in the appendix.

We treat participants with information about the central (as opposed
to local) government at the time of local elections. This choice aims
at mitigating the risk of dilution, since general elections involve the
dissemination of large quantities of information about central govern-
ment policies. Even so, this information remains relevant to voters
for at least three reasons. First, politicians’ partisanship correlates in
terms of expected policies across different government levels (Geys and
Vermeir, 2014; Schönhage and Geys, 2020). Second, voters may use
local elections to show (dis)approval of the central government (Marien
et al., 2015). Third, Ashworth et al. (2018) show that incumbents’
electoral outcomes are affected by shocks outside their control – such
as hurricanes or policy outcomes at other levels of government – which
provide rational voters with opportunities to infer information about
incumbents. We return to this in our validity checks in Section 4.3.

3.2.2. Sampling and randomisation
All surveys were administered by the research team in 71 classes

(attended by 4 to 120 students). In-class implementation allowed us
to conduct the field work in a short time period around the election.

8 Publicly available data, retrieved from https://www.mediasystemsineuro
e.org/emss2013.htm (Popescu et al., 2013).

9 The relative lack of polarisation of Portuguese news outlets, when com-
ared to other European countries, is confirmed by Santana Pereira and Nina
2016), Magalhães (2009) and Graça (2017).
10
 We thank an anonymous referee for suggesting this survey.
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Table 1
Percentage of respondents by survey type.

Group Survey no. News subjects % of respondents

1st article 2nd article by survey by group

T. Negative

1 Public Finance Pensions 5.84

32.91

2 Public Finance Youth Employment 5.50
3 Public Finance Road Safety 4.95
4 National Health Service Youth Employment 5.67
5 National Health Service Education 5.11
6 National Health Service Road Safety 5.84

T. Positive

7 Public Finance Pensions 5.67

33.24

8 Public Finance Youth Employment 5.84
9 Public Finance Road Safety 5.89
10 National Health Service Youth Employment 4.84
11 National Health Service Education 5.17
12 National Health Service Road Safety 5.84

Control 13 Portuguese Dog Breed – 33.85

Notes: Breakdown of news topics covered in the informational treatment bundles for all surveys. The last two columns report the
percentage of respondents per survey type and by treatment group, respectively.
Table 2
Sources and dates of news treatment.

Group Subject Outlet Date

T. Negative

Public Finance Expresso July 13 2017
Pensions Expresso November 20 2016
Youth Employment Expresso February 8 2017
Road Safety Diário de Notícias July 3 2017
National Health Service Expresso September 24 2017
Education TSF September 8 2017

T. Positive

Public Finance Expresso July 12 2017
Pensions Expresso October 26 2016
Youth Employment Expresso December 19 2016
Road Safety Diário de Notícias April 20 2017
National Health Service Expresso October 14 2016
Education TSF September 6 2017

Control Portuguese Dog Breed Público October 14 2015

Notes: Breakdown of news topics covered in the informational treatment bundles for all surveys.
Although the baseline and follow-up surveys are relatively straight-
forward, the treatment survey required additional care. To guarantee
randomisation at the individual level, we organised the treatment
surveys in blocks following the sequence: one control, two random
positive, one control, and two random negative treatment surveys.
These blocks of six surveys were distributed in class, row-by-row, with
the aim of ensuring adequate randomisation (balancing).11

To assess the ex-post validity of the randomisation protocol, we first
nalyse the distribution of answers per survey type. This is shown in
able 1. As expected, the three groups comprise about one-third of
he sample, and the distribution by survey type is close to uniform.
econd, we conduct a series of comparison tests by treatment groups
see Fig. 1). We find no statistically significant differences in back-
round characteristics across the three groups (positive and negative
reatments, and control group), including for the ex-ante perception of
eneral government performance (as defined in more detail below).
he balance also holds for the subsamples of first-time and initially
ndecided voters (see Appendix Figure C.2).

In spite of this successful randomisation, one possible concern with
n-class university-based experiments is that students may share newly
btained knowledge with their peers — inside as well as outside the
lassroom. For instance, students who received the treatment survey
arlier may discuss this with peers in other classes (some of whom may
articipate in the treatment on later days). Such within- and across-
lass spillovers may skew estimates of treatment effects. A number

11 At least two alternative approaches can be envisaged: randomisation at
he class level (unfeasible owing to the very different class sizes), or making
se of seat maps to alternate survey types (unfeasible owing to the absence of
re-defined seats in either school.
5

of aspects within our design help mitigate such concerns. First, such
spillovers are much less likely across the two schools used in our
experiment. Hence, similarity of findings across both samples would
provide at least suggestive evidence that intra-university spillovers
may only be a major concern when such spillovers are of closely
comparable magnitude in both settings (which seems unlikely given
the different nature of both schools). Second, as mentioned, our sample
includes widely differing class sizes, which could affect both within-
class spillovers (as smaller classes may have closer student interactions)
and extra-class spillovers (as larger classes have more students who
could inform peers). Hence, similarity of findings across class sizes
would again be suggestive that spillovers are not a major concern
(unless they are of closely comparable magnitude across class sizes) –
we tackle this in a robustness check. Finally, since credibly detecting
and quantifying potential spillover effects is notoriously difficult, we
should also point out that they are most likely to lead to attenuation
bias in our setting. The reason is that respondents would at least to
some extent become exposed to information about both positive and
negative outcomes. Hence, we would under-estimate the effects of
interest.

4. Data and methodology

4.1. Data

After discarding respondents who did not answer all three survey
rounds, our sample comprises 1,799 participants.12 The final sample

12 The attrition rate between survey rounds is low (13% at Nova SBE
and 7% at ISCAL), and we find no evidence of differential attrition rates
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Fig. 1. Balance Tests.
Notes: Each graph plots the average (and its 95% confidence interval) of a covariate by treatment group. Female and Geographically displaced are dummy variables; Age and
Household income are discrete counts of their corresponding continuous variables. General government performance (baseline) is a 5-level scale, coded between −1 and 1, that
measures respondents’ ex-ante central government performance perception. Interest in politics was rated on a 4-level Likert-type scale.
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includes subjects from 170 of the 308 Portuguese municipalities (see
Appendix Figure C.1). Table 3 presents descriptive statistics across
socio-demographics (Panel A), political knowledge and interest (Panel
B), and electoral behaviour in the 2017 local elections (Panel C). For a
more detailed list of variables, see Table C.1 in Appendix.

When compared to the 2015 Portuguese Electoral Study (EEPT)
(Lobo et al., 2015), our subjects are similar in political left–right
positioning and interest in politics. Yet, they are younger, richer, live
in larger households, and have more educated parents, who are less
likely to be unemployed. Such differences decrease substantially when
we restrict the EEPT sample to respondents aged under 35 (as in our
sample). Importantly, self-reported voting behaviour in our sample is
in line with that observed in the EEPT (full details in Appendix Table
C.3).

Most of the sample is composed of Bachelor students with an
average age of 21.3 years. The age distribution highlights a small per-
centage of respondents not eligible to vote in the 2017 local elections
(5%) and a large percentage (47%) of inexperienced voters (i.e. below
the legal voting age at the time of the last previous election — Presi-
dential election in 2016). This implies that just over 41% of our sample
is a first-time voter in the 2017 local elections. Approximately 60% of
the sample is female, and most respondents come from well-educated
households. Panel B shows that respondents had, on average, a positive
overall perception of the government before the information treatment.
This confirms contemporaneous polling by pollsters Eurosondagem (Au-
gust 2017; sample size 1,011; 49% rated prime minister performance
as good, while 30% felt the same about the government as a whole)
and Aximage (September 2017; sample size 597; almost 50% believed
that the government performance had exceeded their expectations).

Most participants (95%) were aware that the local election was
bout to take place, and 76% planned to vote at the time of the baseline
urvey, while 18% were undecided.13 This provides important variation

across treatment and control groups, nor between the positive and negative
information treatments.

13 We collected voting intentions for those who intended to vote (‘Which
candidate do you plan to vote for?’) and also for the remaining participants
6

to assess how initially undecided voters responded to the provision
of information. The last four rows of Panel C describe respondents’
self-reported electoral behaviour in the 2017 local elections, collected
during the last survey round. We observe that 64% of respondents
claimed to have voted. This is above the official national turnout rate
of 55%, and amounts to a self-reporting bias of circa 9%, which is
below the average of 13% observed in a global sample of post-election
surveys (Selb and Munzert, 2013). We also find that 45% of those
who voted (or would have voted) chose one of the parties holding the
majority in the national government.

4.2. Identification and outcome variables

We evaluate whether information provision (i) changes respondents’
erception about central government performance (policy-specific and
eneral) and (ii) affects respondents’ subsequent voting behaviour.

The following baseline specification addresses the first goal:

Performance𝑖 = 𝛼 + 𝛽1 T. neg𝑖 + 𝛽2 T. pos𝑖 + 𝛾 𝑋𝑖 + 𝜀𝑖 (1)

The dependent variable – performance𝑖 – measures respondent
𝑖’s subjective assessment of government performance both in general
terms and in specific policy areas. General government performance
was assessed using a scale from ‘Very Unsatisfactory’ to ‘Very Satis-
factory’, without the possibility of a neutral answer, converted into a
[−1, 1] range. These questions were included in both the baseline and
treatment surveys, so that we can study the individual-level change in
perceived government performance induced by the information treat-
ment.14 Performance in specific policy areas was also surveyed before

(‘If you did vote, which candidate would you vote for with the highest
probability?’). In both cases, respondents could choose a ‘Prefer not to answer’
option.

14 These questions are shown in Figure A.2. The baseline ISCAL question-
naire included the option ‘I don’t know/cannot evaluate’, which we coded
as zero. We show in the robustness checks that our results are unchanged
by removing these observations. A more detailed discussion is provided in

Subsection E.1 of the appendix.
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Table 3
Descriptive statistics.

PANEL A: socio-demographic characteristics

Obs. Mean St. dev. Min Max

Female 1,796 0.59 0.49 0 1
Age 1,787 21.31 5.97 16 54
Number of people in household 1,727 3.58 1.15 1 11
Monthly per capita household income 1,727 1349 1624 111 17,677
At least one parent attained higher education 1,748 0.46 0.5 0 1
At least one parent is civil servant 1,760 0.27 0.44 0 1
At least one parent is unemployed 1,799 0.16 0.37 0 1
Geographically displaced 1,792 0.29 0.45 0 1

PANEL B: Interest and knowledge in politics

Obs. Mean St. dev. Min Max

Interest in politics 1,788 2.6 0.78 1 4
Registered with political party 1,774 0.06 0.24 0 1
Political spectrum: Left 1,771 0.22 0.42 0 1
Political spectrum: Centre 1,771 0.14 0.35 0 1
Position on spectrum influenced by:

Own ideas 1,716 0.6 0.49 0 1
Family and friends’ opinion 1,716 0.4 0.49 0 1
Opinion about party leaders/politicians 1,716 0.22 0.41 0 1

Voted in last election (2016) 1,784 0.39 0.49 0 1
Not eligible to vote in last election (2016) (under 18) 1,784 0.47 0.5 0 1
Government performance perception (baseline) 1,768 0.15 0.4 −1 1
Government performance perception (post-treatment) 1,731 0.16 0.4 −1 1

PANEL C: 2017 Electoral behaviour

Obs. Mean St. dev. Min Max

Aware of election 1,787 0.95 0.21 0 1
Intends to vote in election (turnout, baseline) 1,799 0.76 0.42 0 1
Not eligible to vote (under 18) 1,799 0.05 0.22 0 1
Allowed to vote for first time (first election) 1,797 0.41 0.49 0 1
Intends to vote for support parties (baseline) 1,328 0.32 0.46 0 1
Intends to vote for other parties (baseline) 1,328 0.33 0.47 0 1
Intends to vote blank (baseline) 1,328 0.12 0.33 0 1
Undecided for whom to vote (undecided) 1,681 0.18 0.39 0 1
Voted in election 1,797 0.64 0.48 0 1
Voted/would have voted for:

Support parties 1,452 0.45 0.5 0 1
Other parties 1,452 0.4 0.49 0 1
Blank 1,452 0.15 0.36 0 1

Notes: Based on data collected by the authors during the three survey rounds.
nd after the information treatment. In the second round, subjects
ere asked whether and how much the information changed their
erformance perception in the surveyed policy area using a five-point
cale ranging from ‘Yes, it improved a lot’ to ‘Yes, it worsened a lot’
including a neutral alternative), as shown in Figure A.3 in appendix.

The binary variables T.Neg𝑖 and T.Pos𝑖 indicate the treatment re-
ceived by subject 𝑖 (the reference category is the control group). All
specifications include class-level dummies to account for implemen-
tation idiosyncrasies, including the precise date. Some specifications
include the baseline value of the outcome variable, a vector of indi-
vidual socio-demographic and political variables 𝑋𝑖 – indicators for
the university, gender, whether the student lived away from her par-
ents (‘geographically displaced student’), parental unemployment, self-
identification as Catholic, self-position on left–right political spectrum,
ability to determine this position, reliance on family and friends to
form own opinion, perception of politics as ‘too complicated’, belief
that the politician in power makes a difference to policy outcomes,
together with age, household size, monthly net income, and interest
in politics — as additional controls.15 Standard errors are robust to
heteroskedasticity.

15 Including covariates in randomised controlled trials may improve the
fficiency of the estimate of treatment effects, via the reduction of the residual
ariance (Robinson and Jewell, 1991).
7

Next, we analyse voting behaviour using the following reduced-form
specification:

Voting𝑖 = 𝛼 + 𝛽1 T. neg𝑖 + 𝛽2 T. pos𝑖 + 𝛾 𝑍𝑖 + 𝜂𝑖 (2)

where voting𝑖 measures self-reported turnout or vote choice (includ-
ing blank votes), recorded during the post-election survey. The treat-
ment variables T. neg𝑖 and T. pos𝑖 are defined as before. The vec-
tor of controls 𝑍𝑖 covers pre-treatment survey desired turnout and
vote choice, government performance perception, and the set of socio-
demographic and political variables in Eq. (1). Standard errors are
robust to heteroskedasticity.

4.3. Validity of the experiment

Before we proceed to the results, we present a set of preliminary
analyses that confirm the validity of our experimental setup.

The first validity check pertains to the extent to which national-
level policies may be relevant during local elections (Geys and Vermeir,
2014; Marien et al., 2015; Daniele et al., 2020). We asked respondents
in the post-election survey to identify the determinants of their vote
choice (multiple answers allowed). The list of alternatives (Appendix
Table D.1) included several reasons indicating a link between local and
central politics: 25% (22%) of the respondents indicate they are willing
to use their local vote to support (penalise) the central government, and
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Table 4
Policy-specific government performance perception.

Specific gov. perf.

(1) (2) (3) (4) (5)

T. neg. −0.113*** −0.113*** −0.110*** −0.117***
[−8.35] [−8.28] [−8.23] [−8.20]

T. pos. 0.131*** 0.130*** 0.132*** 0.117***
[10.09] [10.04] [10.34] [8.62]

Gov. perf. (baseline) 0.065*** 0.058***
[4.62] [3.85]

Controls No No No No Yes

Observations 1,736 1,159 1,169 1,710 1,503
Adjusted R-squared 0.156 0.050 0.082 0.164 0.156

Coef. equality (F-Test) 282.1 – – 278.81 224.38
Coef. equality (p-value) 0.000 – – 0.000 0.000

Notes: The outcome variable is the government performance perception associated with the policy areas covered in
the treatment. In columns 2 and 3, we restrict the sample to compare separately the Negative and Positive treatment
groups with the Control group. All regressions include dummies for the class of implementation; standard errors are
robust and 𝑡-statistics are reported in brackets. Controls are detailed in Section 4.2. Significance levels: * 𝑝 < 0.10,
** 𝑝 < 0.05, *** 𝑝 < 0.01.
8% to reward the local candidate with the best connections to the cen-
ral government. This confirms that central government performance is
elevant to local outcomes for a sizeable share of our respondent pool.16

The second validity check pertains to respondents’ processing the
nformation provided in our experiment. In particular, we show that the
nformation treatment was effective since it leads voters to update their
erformance perception on the covered policy areas. More precisely,
able 4 displays different specifications of Eq. (1), using the average
erception of government performance in the two specific policy areas
ncluded in the treatment as outcomes.17 Columns 2 and 3 exclude
he respondents receiving positive and negative treatment, respectively,
hile (4) includes respondents’ pre-treatment performance perception,
nd in (5) we add further socio-demographic and political controls. All
pecifications confirm that our information bundles were effective in
hanging participants’ perception of the performance of the govern-
ent in the policy areas featured in the news article in the expected
irection.

It is also important to confirm that prior negative opinions about
he policy topic do not drive the result of the experience — this is
one in columns (1) and (2) of Table 5.18 We compare the negative
ith the positive treatment, and exclude the control group because its

nformation is unrelated with specific policy areas. A further validity
heck exploits the idea that updating based on the provided information
hould be lower among those with higher prior interest in the policy
reas addressed in the information bundles, i.e., more knowledgeable
oters should be less responsive to the treatments. Columns (3) and (4)
f 5 show that more informed young voters (those who report having
higher interest in politics) indeed react less to negative information.
e also find descriptive evidence that more informed voters are less

ikely to report having the intention to vote and end up not voting.19

Taken together, these results show that our sample contains respon-
ents that are willing to use local elections to send a message to the

16 We also ran Eq. (2) including indicator variables for respondents’ willing-
ess to reward (resp., punish) the central government during local elections.
he results show a statistically significant association, which further confirms
he relevance of central government performance during local elections in
ortugal. Results are available upon request.
17 Results are robust to considering only the policy area shown last, or
reating a panel of the two answers for each individual, as shown in Table
.1 in appendix.
18 An observation in these regressions is a pair (individual, article), i.e., there
re two observations per respondent.
19 This is shown in Table C.2, where we compare socio-demographics and
olitical preference variables of respondents who reported they intended to
ote in the baseline survey, but state in the follow-up they have not voted.
8

central government, and that update their perceptions in line with the
information provided in the experiment (suggesting our treatment was
effective). We now move to our main results.

5. Results

5.1. Government general performance perception

We evaluate whether the positive and negative news treatments
changed the perception of central government general performance
pre- to post-treatment. On average, the unconditional change in general
government performance perceptions is 0.059 (resp., −0.081) for sub-
jects who received the positive (resp., negative) treatment. We observe
a small increase (0.03) in the control group, suggesting that external
events may have positively affected the general perception of the gov-
ernment between the two rounds. However, any general development
between surveys does not account for the observed differences across
our positive and negative treatments.

The regression results from estimating Eq. (1) in Table 6 show
that perceptions shifted substantially more in the treatment groups.
Column 1 reports the results without controls, column 2 (3) excludes
the positive (negative) treatment groups from the sample, column 4
controls for respondents’ pre-treatment perception of general govern-
ment performance, and column 5 adds further socio-demographic and
political controls. Finally, column 6 uses the change in the performance
measure as the outcome variable.

The positive information treatment effect is positive but small (at
most 0.033), and only statistically significant in some specifications.
This contrasts with the large and statistically significant negative treat-
ment effect of between −0.094 and −0.121. Note that this is not driven
by a lack of information updating resulting from the positive treatment,
as shown in Section 4.3. The coefficients for 𝑇 .𝑁𝑒𝑔𝑖 in columns 1 to
5 are equal to approximately one-fourth of the standard deviation of
pre-treatment general government performance perceptions, which is a
meaningful impact. These results confirm our Hypothesis 2.

These results provide evidence of a negativity bias in general govern-
ment performance updating among young voters. As shown in Online
Appendix Section E.4, this conclusion continues to hold even after stan-
dard corrections for multiple hypothesis testing.20 The greater weight
placed on negative – relative to positive – information has previously
been reported in, for instance, (Lau, 1985). The fact that we used
six positive and six (corresponding) negative information treatments

20 We thank an anonymous referee for the suggestion to implement such
validation checks.



Electoral Studies 84 (2023) 102625B.P. Carvalho et al.

e
l
F
a
t
g

5

u
a
e
o
d
a
c

Table 5
Prior opinions, interest in politics and performance perception.

Opinion Interest

Specific gov. perf. Specific gov. perf.

(1) (2) (3) (4)

T. neg. −0.237*** −0.226*** −0.346*** −0.331***
[−8.68] [−7.81] [−10.00] [−8.90]

T. neg. x Neg. opinion (subject specific) −0.019 −0.020
[−0.60] [−0.59]

T. neg. x High interest (subject specific) 0.131*** 0.120**
[2.60] [2.26]

Neg. opinion (subject specific) −0.074*** −0.073***
[−3.23] [−2.95]

High interest (subject specific) −0.021 −0.015
[−0.59] [−0.39]

Second article −0.009 −0.007 −0.060** −0.053**
[−0.66] [−0.49] [−2.32] [−1.99]

Gov. perf. (baseline) 0.050** 0.078**
[2.45] [2.17]

Controls No Yes No Yes

Observations 2,211 1,929 616 555
Adjusted R-squared 0.149 0.156 0.193 0.190

Notes: The outcome variables are government performance perception associated with the policy areas covered in the
treatment. Negative opinion and High interest are (subject-specific) dummy variables equal to 1 when a respondent reports
a negative pre-treatment performance perception (or high interest) for the policy area of the treatment. Second article
is equal to 1 when the specific performance perception refers to an article presented as the second piece of information
in the treatment bundle. All regressions include dummies for the class of implementation; standard errors are robust and
𝑡-statistics are reported in brackets. Controls are detailed in Section 4.2. Significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, ***
𝑝 < 0.01.
Table 6
General government performance perception.

General gov. perf. 𝛥 (General gov. perf.)

(1) (2) (3) (4) (5) (6)

T. neg. −0.100*** −0.094*** −0.106*** −0.116*** −0.121***
[−4.13] [−3.84] [−6.17] [−6.39] [−6.11]

T. pos. 0.033 0.031 0.033** 0.029* 0.023
[1.47] [1.37] [1.98] [1.65] [1.15]

Gov. perf. (baseline) 0.666*** 0.635***
[26.79] [23.62]

Controls No No No No Yes Yes

Observations 1,731 1,151 1,165 1,708 1,509 1,509
Adjusted R-squared 0.018 0.014 0.005 0.481 0.497 0.045

Coef. equality (F-Test) 32.11 – – 67.5 63.78 51.6
Coef. equality (p-value) 0.000 – – 0.000 0.000 0.000

Notes: The outcome variable is either general government performance perception post-treatment (columns 1 to 5) or change in general
government performance perception (column 6), calculated as the difference between the post-treatment and baseline perception measures.
In columns 2 and 3, we restrict the sample to compare separately the Negative and Positive treatment groups with the Control group. All
regressions include dummies for the class of implementation; standard errors are robust and 𝑡-statistics are reported in brackets. Controls are
detailed in Section 4.2. Significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
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xcludes the possibility that our results are influenced by the particu-
arities of the information and policy areas in the different treatments.
urthermore, Fig. 1 shows that there are no observable differences
cross the positive and negative treatment (and control) groups, hence
he findings cannot be the result of ex-ante differences across treatment
roups.

.2. Voting behaviour

We now examine the extent to which the exogenously induced
pdate in performance perceptions translates into the decision to cast
vote, to vote for candidates from the parties supporting the gov-

rnment (PS, BE and CDU; henceforth ‘Support parties’), to vote for
ther candidates (PSD, CDS, other smaller parties or independent can-
idates; henceforth ‘Other parties’), or to cast a blank vote. The results
re summarised in Table 7. We report two specifications, one which
ontrols only for respondents’ pre-treatment government performance
9

erception, and a second one that includes socio-demographic and
olitical controls and municipality-level fixed effects. All regressions
nclude class dummies and the baseline vote intention.

Columns 1 and 2 of Table 7 show that neither treatment has a
tatistically significant impact on voter turnout, although the point
stimates are negative. Information provision may have opposite effects
n turnout: negative information, for instance, can keep individuals
rom voting if it harms their trust in politics and politicians, or increase
he desire to vote if voting is perceived as a tool to change the status
uo. Our non-significant results may therefore indicate the absence of a
reatment effect, or be due to these effects cancelling each other out.21

21 The research design allows us to investigate which voters reported the
intention to vote in the baseline survey and stated they had not voted in the
follow-up survey. Table C.2 reports the difference in means in a set of socio-
demographic and political preferences’ variables between these respondents
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Table 7
Turnout and voting decision (intention to treat).

Turnout Voting decision

Support parties Other parties Blank

(1) (2) (3) (4) (5) (6) (7) (8)

T. neg. −0.026 −0.013 0.018 0.010 0.012 0.025 −0.008 −0.011
[−1.18] [−0.52] [0.69] [0.31] [0.47] [0.82] [−0.40] [−0.50]

T. pos. −0.026 −0.034 0.012 0.006 0.021 0.013 −0.003 0.006
[−1.17] [−1.35] [0.43] [0.17] [0.81] [0.42] [−0.13] [0.25]

Turnout (baseline) 0.688*** 0.646***
[34.11] [23.93]

Vote support parties (baseline) 0.606*** 0.520***
[24.02] [14.19]

Vote other parties (baseline) 0.634*** 0.504***
[24.82] [13.33]

Vote blank (baseline) 0.602*** 0.514***
[14.64] [9.91]

Gov. perf. (baseline) 0.014 0.014 0.196*** 0.139*** −0.159*** −0.125*** 0.001 −0.011
[0.62] [0.53] [7.64] [4.49] [−6.28] [−4.38] [0.07] [−0.46]

Controls No Yes No Yes No Yes No Yes
Municipality dummies No Yes No Yes No Yes No Yes

Observations 1,768 1,545 1,191 1,074 1,191 1,074 1,191 1,074
Adjusted R-squared 0.381 0.421 0.427 0.454 0.475 0.521 0.342 0.344

Notes: The outcome variables are either a dummy variable equal to 1 when a respondent reported voting in the election (columns 1 and 2) or dummy variables equal to 1 when
respondents reported a vote (intention) for parties in the central government (Support parties), for the opposition (Other parties) or for no one (Blank). The corresponding baseline
variables (collected before the election) are included as controls. All regressions include dummies for the class of implementation; standard errors are robust and 𝑡-statistics are
eported in brackets. Controls include municipal-level dummies and those detailed in Section 4.2. Significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
In the remaining columns we turn to respondents’ self-reported
ote choice. We aggregate the reported party choice of both voters
nd non-voters, as we asked the latter who they would have voted
or.22 Similar to turnout, we find no average treatment effect on the
ikelihood of voting for the parties supporting the central government,
n the likelihood of voting for other parties, or on the probability
f casting a blank ballot. As expected, individuals’ baseline voting
ntention is positively correlated with the final decision, and a higher
aseline government performance perception has a positive association
ith voting for the parties in the central government (columns 3 and 4),
hereas it reduces the likelihood of voting for other parties (columns
and 6).

We report on a number of robustness checks in the Online Appendix.
irst, we show that our results are not driven by the assumptions used
o handle neutral options in our government performance measures
Subsection E.1). Next, in Subsection E.2, we illustrate the consistency
f our findings when excluding subsamples that might be considered
nfluential ex-ante (e.g., we keep only respondents who believe ideol-
gy is shared among central and local politicians from the same party;
e drop respondents from Nova SBE, non-voters, respondents from
unicipalities of the Portuguese islands or from municipalities with less

han 10 individuals in our sample). We also show that the results are
he same when we interact the treatment indicators with below-median
lass size dummies. If anything, the negativity bias is slightly more
uanced in small classes. The similarity of findings across class sizes is
uggestive that spillovers are not a major concern.23. In Subsection E.3,
e find unchanged results when estimating our baseline regressions
sing (ordered) logit models.

and the remaining sample. We find individuals who first said they would vote
and then did not on average have lower income and their parents are less
likely to have higher education. They are more often geographically displaced
students, with lower interest in politics.

22 Non-voters include participants who did not cast a vote on the election
day, or those that were not in legal age to vote. The results are qualitatively
similar when we drop non-voters (full details in the Appendix Subsection E.2).

23
10

The median size class is 20 students
There are three possible explanations for the absence of a significant
average treatment effect in Table 7. First, our news treatment is best
seen as an intention to treat, which may be associated with substantial
treatment dilution given that it was implemented during the electoral
campaign. This would imply that our results are lower bound estimates.
We deal with this issue by restricting our analysis to the respondents
that changed their perception about government performance as a
result of the treatment, and use treatment assignment to instrument
the respondents’ updated perceptions of general government perfor-
mance (following Angrist, 2006). The detailed results are reported
in Online Appendix Subsection F, and also fail to show statistically
significant average treatment effects.

Second, it may be that voters in our setting do not reward/punish
local candidates based on their perception of central government per-
formance, but rather focus on local-level issues and candidates. As
mentioned above, a considerable share of our respondents do in fact
take into account the central government when deciding about their
vote in local elections (Marien et al., 2015). Naturally, it could still
be that this share is too small to generate a notable average treatment
effect.

Finally, different types of voters may incorporate their updated
central government perceptions differently into their local voting de-
cisions. That is, the negligible average treatment effect in Table 7
may mask considerable heterogeneity across respondent groups. We
consider such heterogeneity in the next section.

6. Undecided and inexperienced voters

We now explore heterogeneous effects in two subsamples: respon-
dents who had not yet decided their vote in the week before the election
(‘Undecided’) and first-time eligible voters (‘First Election’), i.e., we test
Hypotheses 1, 3, and 4. The former responded ‘I do not know yet’ in the
baseline survey question about who they plan to vote for. The latter are
identified based on their birth date and the timing of the January 2016
presidential election (the last election prior to the 2017 local elections).
The variable ‘First Election’ equals 1 when respondents were legally
entitled to vote for the first time in the 2017 election. Both types of
respondents may be more sensitive to information, either because they
need to decide between available alternatives, or because they have
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Table 8
Undecided and first election voters and performance perception.

Specific government performance General government performance

(1) (2) (3) (4) (5) (6) (7) (8)

T. neg. −0.104*** −0.112*** −0.114*** −0.133*** −0.085*** −0.114*** −0.055* −0.080***
[−6.70] [−6.91] [−6.55] [−7.05] [−3.06] [−5.56] [−1.67] [−3.36]

T. pos. 0.121*** 0.102*** 0.126*** 0.112*** 0.027 0.025 0.068** 0.067***
[8.24] [6.70] [7.31] [6.09] [1.03] [1.24] [2.17] [3.02]

T. neg. x Undecided −0.050 −0.030 −0.027 0.027
[−1.41] [−0.82] [−0.44] [0.54]

T. pos. x Undecided 0.055 0.087** 0.079 0.047
[1.48] [2.22] [1.42] [1.14]

T. neg. x First election 0.004 0.036 −0.109** −0.085**
[0.15] [1.24] [−2.25] [−2.25]

T. pos. x First election 0.010 0.014 −0.084* −0.090**
[0.38] [0.48] [−1.89] [−2.56]

Undecided 0.031 −0.004 0.041 −0.014
[1.31] [−0.17] [0.99] [−0.49]

First elec. 0.003 −0.006 0.064* 0.062**
[0.13] [−0.27] [1.75] [2.02]

Gov. perf. (baseline) 0.054*** 0.058*** 0.632*** 0.636***
[3.55] [3.86] [23.13] [23.66]

Controls No Yes No Yes No Yes No Yes

Observations 1,629 1,423 1,735 1,503 1,624 1,430 1,730 1,509
Adjusted R-squared 0.166 0.168 0.154 0.155 0.016 0.500 0.020 0.499

Notes: The outcome variables are government performance perception associated with the policy areas covered in the treatment (Panel A) or in general (Panel B). Undecided is
a dummy variable equal to 1 if respondents stated in the baseline survey that they had not yet decided upon their vote. First election is a dummy variable equal to 1 when
respondents were legally entitled to vote for the first time in the local elections. All regressions include dummies for the class of implementation; standard errors are robust and
𝑡-statistics are reported in brackets. Controls are detailed in Section 4.2. Significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
o accumulated voting habits and less pre-existing knowledge (which
ncreases the marginal impact of new information).24

Table 8 shows the treatment effects on the performance perception
pdating across subsamples of undecided voters (columns 1, 2, 5 and
) and first-time eligible voters (columns 3, 4, 7 and 8), by interacting
he treatment assignment dummies 𝑇 .𝑁𝑒𝑔𝑖 and 𝑇 .𝑃 𝑜𝑠𝑖 with dummies
hat identify the relevant members of each subsample. The first two
olumns show a statistically significant and positive coefficient for the
nteraction between the positive treatment and undecided voters with
he full set of controls (column 2), providing some support for the hy-
othesis that undecided voters update their policy-specific performance
eliefs more extensively after the provision of positive information.
onversely, although the coefficient of the interaction with the negative
reatment has also the expected negative sign, it is not statistically
ignificant. Hence, our results provide only partial support for stronger
pinion updating among undecided voters. First-time voters update
olicy-specific performance assessments in much the same way as the
est of our respondents (i.e. none of the interaction terms in columns 3
nd 4 are significant).

Columns 5 and 6 indicate no differential treatment effect on gen-
ral government performance perception for the group of undecided
oters. The findings are different for first-time voters, who seem to
ggregate information in a different way. The provision of negative
nformation translates more strongly into lower perceived government
erformance, whereas the effect of positive information on perceived
eneral government performance is more diluted than in the rest of our
espondents (columns 7 and 8). As expected, Online Appendix Section
.4 illustrates that the statistical significance of this result weakens
hen correcting for multiple hypothesis testing. Yet, the complete dis-

ounting of positive information among inexperienced voters remains
tatistically significant at conventional levels. Overall, therefore, our
indings highlight that less experienced individuals attach somewhat

24 Although our randomisation protocol did not target subgroups, balance
ests in Appendix Figure C.2 display similar means across treatment groups
or a wide range of socio-demographic and pre-treatment characteristics.
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more value to negative information and significantly less value to
positive information. As such, they appear to exhibit a particularly
stringent kind of negativity bias. These two sets of results, combined,
show that Hypotheses 1 and 3 are confirmed for the case of first-time
(inexperienced) voters, but not for undecided ones.

We turn to the results pertaining to voting behaviour in Table 9.
Undecided voters who received a negative treatment were significantly
less likely to vote, whereas the positive treatment had no significant
effect. This result contributes to an ongoing debate about whether
negativity in electoral campaigns mobilises or demobilises voters (Lau
and Rovner, 2009). Specifically, previous results that demobilisation
arises when ‘a person is exposed to negativity after selecting a preferred
candidate’ (Krupnikov, 2011, p.797) are questioned by our findings
that it depresses turnout particularly among the undecided. This result
partially confirms our Hypothesis 4: undecided voters do respond to the
negative information treatment by decreasing their participation in the
elections.

Turning to vote choice, undecided voters receiving any information
treatment were less likely to cast a blank ballot, and those receiving a
negative treatment are more likely to cast a vote for parties that do not
support the central government. The impact on voting for support par-
ties is not statistically significant, but the coefficients have the expected
sign for both positive and negative treatments. Since these respondents
did not react differently to the information provided, nor did they use
it in a different way in the perception updating process (see Table 8),
these results suggest that the difference lies in how participants use the
information to determine their local vote choice. Again, a correction for
multiple hypothesis testing leads to a general reduction in the observed
p-values. Nonetheless, Online Appendix Section E.4 illustrates that we
continue to find significant support at the 90% confidence level for
the fact that respondents in the negative information treatment vote
more for other parties. We repeat this exercise for first-time voters in
Appendix Table G.1, but we do not find significant changes in turnout

or vote choice when compared with the rest of the sample.
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Table 9
Turnout and voting decision of undecided voters.

Turnout Voting decision

Support parties Other parties Blank

(1) (2) (3) (4) (5) (6) (7) (8)

T. neg. −0.001 0.013 0.018 0.021 −0.020 −0.020 0.012 0.005
[−0.05] [0.45] [0.67] [0.67] [−0.80] [−0.68] [0.67] [0.25]

T. pos. −0.006 −0.019 −0.010 −0.011 −0.012 −0.018 0.022 0.031
[−0.24] [−0.69] [−0.38] [−0.33] [−0.49] [−0.60] [1.14] [1.34]

T. neg. x Undecided −0.128* −0.127* −0.038 −0.105 0.164** 0.215** −0.123* −0.109
[−1.94] [−1.80] [−0.45] [−1.10] [2.08] [2.55] [−1.83] [−1.53]

T. pos. x Undecided −0.086 −0.066 0.050 0.034 0.128 0.125 −0.164** −0.148**
[−1.40] [−0.97] [0.61] [0.36] [1.63] [1.44] [−2.54] [−2.07]

Undecided −0.001 0.025 0.267*** 0.261*** 0.167*** 0.139** 0.255*** 0.188***
[−0.03] [0.56] [4.54] [3.88] [3.10] [2.26] [4.98] [3.36]

Turnout (baseline) 0.701*** 0.656***
[31.00] [21.46]

Vote support parties (baseline) 0.699*** 0.607***
[27.05] [15.80]

Vote other parties (baseline) 0.722*** 0.598***
[28.75] [15.48]

Vote blank (baseline) 0.636*** 0.544***
[15.76] [10.58]

Gov. perf. (baseline) 0.018 0.010 0.147*** 0.111*** −0.143*** −0.111*** −0.006 −0.012
[0.79] [0.38] [5.84] [3.67] [−5.87] [−4.02] [−0.33] [−0.53]

Controls No Yes No Yes No Yes No Yes
Municipality dummies No Yes No Yes No Yes No Yes

Observations 1,659 1,466 1,191 1,074 1,191 1,074 1,191 1,074
Adjusted R-squared 0.360 0.400 0.467 0.484 0.516 0.558 0.380 0.361

Notes: The outcome variables are turnout (columns 1 and 2) or vote choice (columns 3 to 8), defined as in Table 7. The corresponding baseline variables are included as controls.
Undecided is a dummy variable equal to 1 for respondents who had not decided upon their vote one week before the election. All regressions include dummies for the class of
implementation; standard errors are robust and 𝑡-statistics are reported in brackets. Controls include municipal-level dummies and those detailed in Section 4.2. Significance levels:
* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
7. Conclusion

Building on a Randomised Controlled Experiment implemented dur-
ing the 2017 Portuguese local elections, we show that providing nega-
tive information about incumbent performance to young voters induces
a substantial and significant downward revision of government perfor-
mance perceptions. In contrast, providing positive information has a
smaller and mostly insignificant impact. This is our first result, and it
confirms our hypothesis that young voters are subject to negativity bias.
Importantly, we confirm theoretical predictions that such a negativity
bias is particularly strong for first-time voters, which could be of consid-
erable use in identifying and protecting targets vulnerable to disruptive
(negative) fake news campaigns. Conversely, undecided voters do not
update information more strongly than the remaining ones, contrary
to what we hypothesised. Turning to voting behaviour, we show that
news provision has a significant effect on particularly those voters
who remained undecided until a few days before the election. They
became less likely to cast a blank vote, and, when receiving negative
information, were more likely to abstain or vote for opposition parties.
This result confirms our fourth hypothesis in what concerns undecided
voters.

Interestingly, while first-time voters react more strongly to informa-
tion provision, it is the undecided voters who are more likely to adjust
their political behaviour due to the information treatment.

These findings contribute to our understanding of youth political
behaviour. A recent and vibrant academic literature has paid con-
siderable attention to the effectiveness – or lack thereof – of youth
voter mobilisation via social networks, internet, direct text messages,
or social media (Nickerson, 2007b; Bhatti et al., 2017; Bergh et al.,
2021; Bergh and Christensen, 2022; Foos et al., 2023). Yet, this lit-
erature is predominantly concerned with the (lack of) impact of Get
Out The Vote campaigns, and does not engage with whether and how
young voters process and use political information about, for instance,
12
incumbents’ performance in office. Clearly, however, it is critical to un-
derstand whether or not young – and presumably more impressionable
– voters make use of performance information to update their beliefs
about incumbents (DellaVigna and Gentzkow, 2010; Arias et al., 2022;
Broockman and Kalla, 2022), and whether or not these updated beliefs
translate into subsequent electoral choices. Our analysis takes one step
in this direction by evaluating the causal impact of (positive or nega-
tive) information provision on young voters’ perception of government
performance and subsequent voting behaviour. As such, our analysis
extends existing work of youth voter mobilisation and allows us to gain
a broader and more encompassing view of the determinants and drivers
of youth political activity. From a more practical perspective, however,
our results also highlight that government policies and activities to
protect young voters against, for instance, disruptive and negative
(fake) news campaigns should be targeted towards specific – though
not always equally easily identifiable – subsets of the population.
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