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Abstract

Voter education campaigns often aim to increase voter participation and political account-
ability. Randomized interventions were implemented nationwide during the 2009 Mozam-
bican elections using leaflets, text messaging, and a free newspaper. We study the peer
effecs triggered by the campaign within households and villages. We investigate whether
treatment effects are transmitted through social networks and geographical proximity at the
village level. For individuals personally targeted by the campaign, we estimate the rein-
forcement effect of proximity to other targeted individuals. For untargeted individuals, we

estimate how the campaign diffuses as a function of proximity to targeted individuals. We
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find evidence for both effects, similar across treatments and proximity measures. The treat-
ments raise the level of information and interest in the election through networks, in line with
the average treatment effect. However, we find a negative network effect of the treatments on
voter participation, even though the average effect of the treatments themselves is positive:
the effect of treatment on more central individuals is lower and sometimes negative. We

interpret this result as a free riding effect, due to the fact that voter participation is costly.

1. Introduction

The rationality of voter turnout in political elections is often questioned: unless a person casts the
deciding vote, voting has no effect on the outcome (e.g., Feddersen, 2004). This is particularly
true in elections where one contender has widespread support and the outcome is fairly certain. If
no one votes, however, the electoral outcome is unlikely to reflect the preferences of the electorate.
Not voting is therefore equivalent to free riding on other people’s electoral participation. As a
consequence, voting is often seen as a civic duty. Although some countries (e.g., Belgium, Brazil,
Peru) make voting a legal obligation, most do not. The level of electoral participation therefore
depends on the probability voters attribute to being pivotal and on the social norms that are in
place regarding voting. Peer influence may affect both.

The purpose of this paper is to study peer effects in political participation. A randomized
control trial was organized in Mozambique to study the effect of voter education during the 2009
elections. The study of voter education in developing countries has seen recent attention, as elec-
toral problems like clientelism and vote-buying ( Wantchekon, 2003; Fujiwara and Wantchekon,
2018; Vicente, 2014 ), violence (Collier and Vicente, 2014 ), and low accountability (Banerjee,
Kumar, Pande, and Su, 2011) have been identified to affect the likelihood that elections trans-
late into public policies that produce broad-based development. Specifically, Mozambique has
seen a dramatic decrease on political participation since the first democratic elections in 1994,
which has accompanied the consolidation of power of the ruling party.

The voter education we study was implemented in collaboration with a free newspaper and
a consortium of local NGOs. Its main objective was increasing electoral participation. Three

different treatments were administered nationwide across four provinces of the country. The



first is the distribution of the free newspaper, which focuses on neutral information about the
elections. The second is a text messaging hotline to which citizens can report electoral problems.
The third is civic education delivered via a leaflet and text messages providing information
about the elections. All treatments include an appeal to voter participation in the elections.
Treatments were allocated randomly across locations. Within locations, a number of randomly
selected individuals were directly targeted by the campaign. We refer to them as ‘targeted’.
There is only one targeted individual per household. We also follow a randomly selected number
of individuals who reside in treated locations but are not directly targeted by the campaign.
We refer to them as ‘untargeted’. Targeted and untargeted individuals are always the head of
household or his/her spouse. In each visited household, we collected information on another
adult member who, by construction, is not directly targeted by the campaign. We refer to them
as ‘secondary interviewees’.

Our focus is on estimating the peer effects of the different treatments within the household
and the village. At the household level, we estimate the campaign’s indirect effect on secondary
interviewees living with targeted respondents. At the village level, following Fafchamps and
Vicente (2013), we divide peer effects into reinforcement and diffusion effects. Reinforcement
refers to the effect of the campaign for targeted individuals who are socially or geographically
proximate to other targeted individuals. Diffusion refers to the effect of the treatment for
untargeted individuals in treated locations who are close to targeted individuals. Aker, Collier,
and Vicente (2013) study the direct average treatment effect of the voter education campaign
we analyze in this paper. Their results are briefly summarized here to enable comparability with
peer effects.

In terms of outcomes variables, we exploit a rich individual dataset that includes survey
measures of individual turnout, a behavioral measure of political participation, and measures
of information and interest in politics. We also report average treatment effects using official
voting records at the polling station level. To estimate reinforcement and diffusion effects, we
use detailed measures of social and geographic connectedness between individuals, including

measures of chatting, kinship and geographical distance between respondents’ houses.



All treatments increase voter turnout at the polling station level, as given by official records.
Survey measurements show that turnout increases both among targeted and untargeted indi-
viduals. The hotline and the civic education treatments increase the political participation of
secondary interviewees. We also document a clear increase in information about the elections
among targeted and untargeted individuals, and a weaker effect among secondary interviewees.

Reinforcement and diffusion effects on voter participation are, however, quite different from
average treatment effects as they are all negative. This holds for different measures of con-
nectedness, and for both voter turnout and our behavioral measure of political participation.
Negative reinforcement and diffusion effects on turnout are particularly strong for the hotline
treatment. In contrast, the peer effects on information and interest in politics are positive — and
in line with the average effects of the campaign.

We interpret these findings as consistent with a general model of costly political participa-
tion. In this framework, voter participation may be induced either by the probability of affecting
the electoral process, or by non-instrumental motivations like civic-mindedness. By giving infor-
mation about the credibility of the elections, the campaign intends to reassure voters about the
integrity of the process. So doing, it may also raise civic-mindedness. Both effects are conducive
to increased turnout, in line with the average effects of the campaign. However, peer effects
can induce free-riding in turnout if more central voters realize that, because of the campaign,
turnout will increase and their vote becomes less essential in achieving a politically acceptable
turnout rate.

Our estimation of network effects in the context of a randomized field experiment relates to
a recent body of work on the role of networks in aid interventions. Miguel and Kremer (2004)
launched this literature by estimating externalities of a deworming school-based program in
Kenya. They estimated the impact of the treatment on control populations. Because their
experimental design features program randomization at the school level, it does not allow for an
experimental estimation of externalities within treated schools. More recently, Angelucci and
De Giorgi (2009) extend the study of externalities to a conditional cash transfer program. By

exploring a rich set of outcomes at the household level they are able to draw some light into



specific mechanisms of influence of unexposed households. However, these authors do not use
explicit network variables. Still in the context of a conditional cash transfer program, Angelucci,
De Giorgi, Rangel, and Rasul (2010) introduce explicit interaction between households but focus
on kinship links. Our analysis of kinship as a measure of social interaction is also related to
Bandiera and Rasul (2006) who study technology adoption in Mozambique in a non-experimental
setting. Baird, Bohren, McIntosh and Ozler (2014) study the design of experiments intended
specifically to analyze spillover effects.

The experimental literature on voter mobilization was initiated by studies by Gerber and
Green. For instance, Gerber and Green (2000) studied the impact of a leaflet get-out-the-vote
campaign in the U.S. Dale and Strauss (2009) introduce text messaging in American get-out-
the-vote campaigns and provide evidence that SMS reminders increased the likelihood of voting.
The studies by Nickerson (2008), Fafchamps and Vicente (2013), and Gine and Mansuri (2011)
relate closely to our paper as they analyze peer effects of voter mobilization interventions. The
first looks at a door-to-door get-out-the-vote campaign in the U.S. to identify peer-effects in
two-member households. The second follows a campaign against political violence in Nigeria to
identify reinforcement and diffusion network effects. The third assesses the impact of a voter
awareness campaign on female turnout in Pakistan in which peer effects are estimated using
geographical distance and friendship. Our paper is, to the best of our knowledge, the first to
contrast household and village peer effects of mobilization.

The paper is organized as follows. In Section 2 we describe our testing strategy. We then offer
the context of our experiment in Section 3. The treatments are introduced in detail in Section
4. Subsequently, in Section 5 we describe the data including outcome and network variables. In
Section 6 we present our empirical results, including balance tests, average effects, peer effects,
and robustness. In Section 7 we provide interpretation, including conceptual framework and

discussion of alternative explanations for our results. Section 8 concludes.



2. Testing strategy

The combined (i.e., direct and indirect) average effects of the campaign can be estimated as
follows. Let y; be a measure of electoral behavior, information, or interest for individual ¢. Let
T; = 1 if individual ¢ was targeted by the campaign, and 0 otherwise. As we will see when the
experiment is described in detail, the campaign takes three distinct forms that we test separately.
For the sake of the presentation, here we focus on a single treatment.

Assuming treatment is randomly assigned, the homogeneous (average) effect of the campaign
on treated individuals can be estimated using targeted and control observations in a regression
of the form:

Coefficient § is the average treatment effect on electoral behavior, information, or interest. This
regression can also be estimated with village and individual controls. Whenever comparable
information about y; is available at different points in time, a difference-in-differences version
can also be estimated in which individual fixed effects net out possible individual unobservables.

We can also estimate the average effect of the campaign on individuals in treated locations
who were randomly selected not to be targeted by the campaign. We estimate this average effect

using untargeted and control observations in a regression of the form:

yi =" + BT, +¢; (2.2)

where T, = 1 if the village was treated. The individual treatment variable T; drops out since,
by design, it is 0 for untargeted individuals. Coefficient S* is an estimate of the average dif-
fusion effect of the campaign on the electoral behavior, information, or interest of untargeted
individuals. Estimations of (2.1) and (2.2) are covered in detail in Aker, Collier, and Vicente
(2013).

It is also possible to estimate the average effect of the campaign on individuals who live

with targeted subjects. We estimate this average effect using secondary interviewees living in



targeted and control households using a regression of the form:
yi =o'+ BT + ¢

where Ty, = 1 if someone else in the household was targeted by the campaign. Coefficient 5° is an
estimate of the average diffusion effect of the campaign on the electoral behavior, information,
or interest of individuals who cohabit with targeted subjects.

A possible configuration of interest is when 5° = 0 for electoral information and interest, but
5% > 0 for electoral behavior. This would suggest that treated individuals — who are the head
of household or his spouse — put pressure on dependents to vote, without necessarily providing
them with information or without convincing them that voting is a civic duty (Vaz, 2013).

Our approach relating to the estimation of peer effects within the village builds on the work
of Fafchamps and Vicente (2013) who analyze the effect of a campaign against electoral violence
in Nigeria. We investigate whether peer effects are stronger for targeted individuals who are
socially or geographically close to other targeted individuals. Social proximity is captured by
letting g;; = 1 if individuals ¢ and j are connected in a relevant social network sense, and 0
otherwise. Geographical proximity is captured by letting g;; be the physical distance between 4

and j. We estimate a heterogeneous reinforcement effect model of the form:

1 1
yi=a+5Ti+5N ;gij‘/j+7ﬂN§9ij‘/j+5i (2.3)
j#i j#i

where N is the number of observations in i’s village, V; = 1 if j is a targeted individual (i.e.,
living in a treated location) or lives in a control location, with the value 0 assigned otherwise,
and % Zj# 9ijV; is the proportion of targeted or control neighbors to whom ¢ is connected
(depending on whether ¢ is in a treated or a control village, respectively). The coefficient of
interest is v.! Network reinforcement effects are tested by examining whether the effect of

treatment is larger among individuals with more direct links to targeted individuals.? Regressor

'"When estimating the above regression, % Zj# gi;V; is expressed in difference relative to the mean in the
expression %Ti Zj# gijVj so as to keep the interpretation of the 8’s unaffected.

’In the event that v = 0, we cannot rule out the possibility that social network effects are so strong as to
spread evenly to all individuals in treated villages, in which case proximity to treated individuals does not matter.



% > ;i 93V is included to control for the possibility that better connected individuals are more
likely to vote even in the absence of treatment. Regression (2.3) is estimated in levels using control
and targeted individuals only, i.e., excluding untargeted individuals living in treated areas.

One possibility of interest is when v < 0 while 8 > 0 for turnout. One possible explanation
for such configuration is free-riding: treatment raises the likelihood that others vote; this in turn
reduces the marginal usefulness of i’s vote in achieving a village turnout that is politically or
socially acceptable; if i is better connected, ¢ is better able to observe the effect of the campaign
on others’ intention to vote, and thus ¢ is more aware of the reduced usefulness of his/her vote.
We revisit this point more in detail later.

We can investigate the presence of heterogeneous diffusion effects on the untargeted using

the same approach:

1 1
yi= o'+ BT + 0= D 0iVi +9 Ty Y 9iVs +ei (2.4)
j#i J#

Interpretation is similar to that of heterogeneous reinforcement effects.
We use ordinary least squares in all our main regressions. Since the data we use is clustered
by enumeration area (EA), we allow for within-group dependence by clustering standard errors

at the EA level.

3. Context

Mozambique, a country with 22.4 million inhabitants, is one of the poorest countries in the
world with GDP per capita of 838 USD in 2008 - it ranks 161st in 189 countries (based on latest
available years) in terms of GDP per capita. Without prominent natural resources, and with
81 percent of the population directly dependent on agriculture, it is an aid-dependent country
with official aid assistance accounting for 22 percent of GNI in 2008.

Mozambique became independent from Portugal in 1975, after which FRELIMO (Frente de
Libertagdo de Mogambique), the independence movement, led a single-party, socialist regime.

Beginning in 1977, Mozambique suffered a devastating civil war, fought between FRELIMO

3These figures were taken from World Development Indicators, 2009, and CIA World Factbook, 2010.



and RENAMO (Resisténcia Nacional Mogambicana). RENAMO was supported by Apartheid
South Africa and, in the context of the cold war, by the U.S. The civil war finished in 1992
with an agreement to hold multi-party elections. Presidential and parliamentary elections were
held in Mozambique in 1994, 1999, 2004, and 2009. FRELIMO and its sponsored presidential
candidates won all national elections, with RENAMO as the main contender. More importantly,
FRELIMO has been consistently increasing its vote share, while voter turnout has decreased
massively from 88 percent in 1994 to just 36 percent in 2004.

Armando Guebuza became FRELIMO’s leader and president in 2004, succeeding Joaquim
Chissano. Guebuza is a historical figure in FRELIMO. He fought against the Portuguese and was
minister of the interior under Samora Machel. He became a wealthy and powerful businessman
after the privatization of public companies in the 90s. In the 2009 election that we study he was
running for re-election as president of the country. His main opponent, Afonso Dhlakama has
been the leader of RENAMO since 1984. He served as guerilla leader during the civil war, and
has been RENAMO’s presidential candidate at all national elections.

In this paper we focus on the presidential, parliamentary and provincial assembly elections
of October 28, 2009. The 2009 elections were relatively calm, with FRELIMO and Guebuza
expected to win. The elections were generally unproblematic, with national and international
observers considering that the 2009 election followed appropriate international standards, despite
many small irregularities. Electoral results attributed 75 percent of the vote to Guebuza at the

presidential elections and to FRELIMO at the parliamentary elections.

4. Treatments

The data used in this paper come from a randomized control trial implemented in Mozambique
around the time of the 2009 elections. Three treatments are investigated, all geared towards
encouraging people to vote. The first treatment is the distribution of an independent news-
paper providing electoral information; the second is a campaign to encourage voters to use an
SMS-based hotline set up to report electoral problems; and the third is a civic education cam-

paign, which gave information about the election and focused on participation in the election.



The three interventions were designed and conducted with the institutional support and active
collaboration of newspaper @Verdade (http://www.verdade.co.mz/) and a consortium of eight
Mozambican NGOs, named Observatorio Eleitoral. For more details on these organizations, see
Aker, Collier, and Vicente (2013).

Voter education campaigns generally combine one or more of three elements: (i) information
— providing information about the electoral process; (ii) nudging — repeatedly reminding people
to vote;* and (iii) participation — offering voters the opportunity to circulate their observations
about the electoral process.

The newspaper treatment combines all three elements, i.e., information, nudging, and partic-
ipation. This treatment was organized around the distribution of a free newspaper, @Verdade,
to experimental subjects in selected locations. None of the treated locations had received the

5

newspaper before.” The editors of the newspaper took a strictly independent approach to the
electoral process, focusing their message on electoral education. The newspaper was distributed
for the purpose of the research in the experimental locations from the baseline survey in Sep-
tember 2009 until the post-election survey in November 2009. Over this period, the newspaper
included information designed and made available by the electoral commission (CNE/STAE).
This information focused on the voting steps on the election day (see middle panel of Figure
A1 in the Online Appendix). The newspaper also advertised a national hotline for reporting
electoral problems (see right panel of Figure A1). For the distribution of the newspapers to
treated villages, priority was given to targeted respondents. 5,000 copies of the newspaper were
distributed each week, with a total of 125 for each location.

The hotline treatment emphasizes the information and participation elements. This treat-
ment was organized around the setting-up of two short-code phone numbers contracted with

the cell phone operators in Mozambique (Mcel and Vodacom). These short-codes constituted

an SMS hotline as they were prepared to receive text messages reporting electoral problems.

1See Dale and Strauss (2009) for an example of the effects of text messaging nudges on voter turnout in 2006
American elections. The effectiveness of nudging in other fields has also been documented (Thaler and Sunstein,
2008; Pop-Eleches et al., 2011).

Despite being the highest circulation newspaper in Mozambique (with a minimum of 50,000 certified copies
per week), the newspaper was only systematically distributed in the city of Maputo. As all newspaper locations
lie outside the city of Maputo, they had never received the newspaper.

10



Note that this hotline was branded with a different slogan and different short-codes from the
newspaper hotline. During the baseline survey, we conducted a door-to-door campaign providing
information on the hotline: we distributed 10,000 leaflets (250 per location) primarily directed at
targeted respondents, providing basic information about the hotline, i.e., short-codes, examples,
format of the reports to be sent,® and the name of the sponsors. The leaflet is depicted in Figure
A2. We promised that the contents of reports would be passed to the media for dissemination,
and shared via SMS with all other targeted respondents in hotline treatment locations. Before
dissemination each report received on the hotline was verified with local correspondents that
were hired in each of the hotline treatment locations. In addition to receiving hotline reports,
respondents in hotline areas were sent daily SMS reminders about the existence of the hotline
from two weeks prior to the elections until the election day.

The civic education treatment combines information and nudging elements. This treatment
was organized around a set of messages providing citizens in selected locations with specific
information about the 2009 elections. The intervention started with a door-to-door campaign
approximately a month before the elections. This was implemented during the baseline survey
and was centered on the distribution of an extended version of the information provided by
CNE/STAE through the newspaper. It took the form of a leaflet designed and produced by
CNE/STAE. A copy of the leaflet is displayed in Figure A3. It explains in detail the voting steps
on the election day. 10,000 leaflets were distributed (i.e. 250 per location) primarily to targeted
respondents. Moreover, for two weeks prior to the election, subjects in the civic education
treatment received five daily text messages on the cell phone number they provided during the
baseline survey. The messages focused on the importance of voter participation, as in a ‘get-
out-the-vote’ campaign. Within their 160-character limit, these messages also provide specific
information about the electoral process, namely: the scheduled date; the type of elections taking
place; the presidential candidates; the parties running for parliament; voter confidentiality; and
how to vote.

Given that all three treatments contain an information element, we expect them to all have

a positive effect on turnout if lack of information about the electoral process is what turns away

Specifically, ballot location name first, and description of the problem second.
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voters. The civic information treatment has the strongest nudging component. If this treatment
has a particularly strong effect on turnout, it suggests that nudging can effectively induce people
to vote. The hotline has the strongest participation element. A large treatment effect would

suggest that turnout can be increased by encouraging voter participation in the electoral process.

5. Data

The project took place in four provinces, Cabo Delgado, Zambezia, Gaza, and Maputo-Province.
The sampling base is the 2004 electoral map of the country, and the enumeration area or EA is the
area covered by a polling station. Because the use of cell phones is central to all our treatments,
we eliminate from the sampling base all polling locations without cell phone coverage. For
this purpose, we obtained detailed data from the two cell phone operators on the geographic
location of each of their antennae. These were then plotted on a map using their geographical
coordinates, with a five-km coverage radius drawn for each. All polling locations outside the
covered area were dropped from the sampling base. In 2009, 60 percent of all ballot locations
in the country are found to be covered by at least one operator.

From this sampling base, 161 polling locations were selected using two-stage clustered rep-
resentative sampling — first on provinces, then on EAs. The number of registered voters per
polling location is used as sampling weight. Since all registered voters in the sampling frame
have the same probability of being sampled, the 161 locations are nationally representative of
the voting population of Mozambique that has mobile phone coverage. Of the 161 polling loca-
tions selected for our study, 40 were randomly assigned to each of the three treatments, and 41
locations serve as control group, with no treatment administered. The allocation of locations
to treatments and control follows a stratified randomization procedure (Bruhn and McKenzie,
2009). First, clusters of four similar locations were formed in each province, with similarity
based on geography. Within each cluster, locations were then randomly assigned to one of the
three treatments or to control. During the baseline survey, in the event that we found no cell
phone coverage in a selected location, we replaced it by the closest polling location with cell

phone coverage. That happened in seven locations.
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In each of the EAs we conducted two face-to-face household surveys, one before the election
and treatment, and one after. Sampling in each EA followed standard procedures for household
representativeness (n’th house call by enumerators starting from the center of the EA, the polling
location, typically a school). Interviews at baseline were aimed at the household head or his/her
spouse. Interview and subsequent treatment are conditional on ‘having access to a cell phone’
for receiving and sending calls and messages. This criterion includes respondents that do not
own a cell phone but have access to one via a neighbor or family member nearby. The baseline
survey includes 1,766 households/respondents, approximately 11 per EA. It took place from
mid-September to mid-October 2009.

In treated EAs, individuals interviewed at baseline were randomly assigned to be targeted
or untargeted as follows. Of the average 11 baseline households interviewed in each treated
EA, two were, on average, randomly selected not to receive the treatment themselves. They
are called ‘untargeted’. The other nine were directly targeted for treatment as described in the
previous section. This randomization was implemented specifically to study diffusion effects
among individuals in treated locations not directly targeted for treatment.

The post-election survey started after the election results were announced in early November.
It lasted for about the same duration as the baseline survey. We attempted to re-interview all
baseline respondents, and reached 1,154 of them. To check that our results are not an artifact of
selective attrition in the post-election survey, we verify, in the next section, whether observable
characteristics vary systematically across treatments. More importantly, we also reestimate
our main results using a multiple imputation technique to account for missing post-election
observations.

In the post-election survey we also interviewed a new sample of respondents aimed to be
composed by one additional adult per baseline household. We refer to these individuals as
‘secondary interviewees’. Since only one person per targeted household was treated, secondary
interviewees were, by construction, not directly targeted by the campaign. The selection of sec-
ondary interviewees alternated randomly between the main respondent’s spouse, son, daughter,

other male members and other female members of the household. Because of work migrations,
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not all households include another adult member at the time of the survey.” The post-election

survey covers 518 secondary interviewees.

5.1. Outcome variables

The outcomes of interest in this paper come mainly from survey and behavioral data collected
at the individual level. Table A1 in the Online Appendix presents a summary of the survey
outcome variables. These variables have been grouped into three sets: participation (turnout),
information, and interest relating to the elections. We also report on official voting results at
the level of the polling station.

We were particularly careful with our measurement of voter turnout. We propose six turnout
measures. The first one is self-reported turnout. The second is self-reported turnout adjusted by
considering as non-voters those who did not answer correctly questions regarding ballot papers
and boxes.® The third one is an indicator of whether the respondent showed without hesitation
his/her inked finger to the enumerator — dipping one finger in indelible ink was the method used
to prevent people from voting multiple times. Turnout index 1 is a composite index measuring
how well the respondent answered questions on the sequence of events during the election day.
The answer to each question is coded according to how convincing the response is. Turnout
index 2 is based on the sub-group of these questions that focuses on knowledge about the
polling station (e.g., the number of ballot papers, whether there were photos of the candidates,
the number of ballot boxes, whether they were transparent, and whether they were colored).
The last measure of turnout is a final enumerator assessment on whether the respondent voted
or not. The three last measures take values between 0 and 7 and are thus potentially most

informative. To facilitate comparison with the other turnout measures, we normalize them by

"The post-election survey took place during the rainy season when most agricultural work (“machambas”)
occurs. As agricultural plots tend to be located at a fair distance from home (Sheldon, 1999; De Vlietter, 2001),
agricultural workers often migrate during this season. In the survey, the most commonly reported reason for the
absence of an adult dependent is agricultural work. Non-farm work and travelling are also frequently reported
as reasons for absence in the Maputo province, probably because it is more urbanized and offers more non-farm
employment opportunities (Cungara et al., 2011).

8 According to the adjusted turnout, those respondents who have reported to have voted but answered wrongly
the questions regarding the number of ballot papers and ballot boxes were considered as not having voted and,
thus, assigned a zero.
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dividing by 7, so they too range from 0 to 1.°

Our proxies of information and interest come, respectively, from questions asking respondents
to list presidential candidates and parties running for the 2009 elections, and from questions
asking about the interest respondents had in the presidential election, parliamentary election,
provincial assemblies’ election, and in public matters generally. The latter questions employed
a subjective scale. To facilitate analysis and interpretation, we combine all these questions into
two indices: one for basic information about the elections; and the other for interest in the
political process. The indices are constructed following the approach of Kling, Liebman and
Katz (2007): we normalize the survey-indicators using z-scores and we aggregate them using
equally weighted averages of the normalized individual variables. The z-scores are calculated by
subtracting the control group mean and dividing by the control group standard deviation. Thus,
each component of the index has mean 0 and standard deviation 1 for the control group.!”

A behavioral measure of demand for political accountability, which we refer to as the ‘open
letter’, is obtained as follows. During the post-election survey the enumeration team explained
and distributed a leaflet to all survey respondents in all 161 experimental locations, which
invited them to send SMS messages proposing policy priorities to the president-elect for his new
mandate. We were clear in conveying the limited extent of the initiative (a small number of
experimental localities in the whole of Mozambique), and promised that the contents of these
messages would reach the president in person (through the newspaper @Verdade). As with the
hotline, each message sent by experimental subjects had a small monetary cost. Sending the
message therefore represents a costly action. It was observable to us, as all cell phone numbers
that sent messages were recorded and matched with those of the experimental subjects. We
interpret the sending of an open letter message as an incentive compatible measure of demand
for political accountability. The leaflet is depicted in Figure A4.

Official voting results at the level of the polling station were made available by the electoral

commission of Mozambique. Polling stations are matched with the enumeration areas in our

9The correlation between the different turnout measures ranges from 0.50, between the adjusted turnout and
the finger measure, to 0.98, between the self-reported turnout and index 1.

Ylike in Kling, Liebman, and Katz (2007), if an individual has a valid response to at least one component
measure of an index, then we impute any missing values for other component measures at the random assignment
group mean for the corresponding time period.
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experiment which, as mentioned earlier, were based on the polling stations themselves. We

employ results for the presidential and parliamentary elections of 2009.

5.2. Network variables

We collected three measures of social and geographical centrality. The first two variables are
centrality measures based on social networks.!! For the first one, which we call ‘chatting’, a link
from ¢ to j exists if ¢ can identify the name of 7 when prompted, and i stated that he/she talks
to j on a regular basis.!? For the second, which we call ‘kinship’, a link from 4 to j exists if 4
can identify j by name and reports being related to j.'?

The third variable is a measure of geographical centrality calculated as the average distance to
other sampled individuals in the same EA. Each enumerator was asked to locate each respondent
on an approximate EA map, and to calculate the distance between interviews. See Figure A5
for an example. To evaluate the position of each respondent on the map, we construct up-down
and left-right coordinates for each of them. The distance between each ¢j pair is then calculated
from these coordinates. Because maps differ in scale, distances are re-scaled to make them

comparable across all locations.!*

6. Empirical results

We start by checking balancedness by treatment on the baseline data. We then summarize the
average treatment effects, some of which (though not all) already appear in Aker, Collier and

Vicente (2013). We then present our main results in detail.

" Because we only observe a fraction of the chatting and kinship networks, we refrain from using other measures
of centrality (e.g., Bonacich centrality) that are more sensitive to sample truncation bias (Chandrasekhar and
Lewis, 2012).

12The question asked was ‘How frequently do you calmly chat about the day events with the following individuals
or members of their households? Not at all, sometimes, or frequently’. We considered a link existed when the
individual answered ‘sometimes’ or ‘frequently’.

13The exact question used was ‘Are the following individuals relatives of yours, i.e. members of your family?
Yes-No'.

Y This is accomplished by using the subset of pairwise distances, i.e., distance between interviews, reported by
enumerators.
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6.1. Balance

Tables A2 in the Online Appendix present descriptive statistics on demographic traits of the
baseline and post-elections samples together with balance tests. Comparisons between treat-
ment and control locations show that the samples are overall balanced. Regarding the sample
of targeted respondents at the baseline, only three demographic characteristics are significantly
different at the 10 percent level. In the sample of untargeted individuals the number of sig-
nificant differences is reduced to two. The comparison between control and treated EAs in
the follow-up survey is presented in Table A2d. We see a similar pattern: in both samples of
targeted and untargeted respondents, most household demographics and EA characteristics are
not significantly different. Panel attrition seems to have maintained comparability between the
treatment groups in terms of observables. Looking at the sample of secondary interviewees, we
also find very few differences between those living in treated and control areas (see Table A2c).

Social and geographical centrality variables are summarized in Table A3. The social centrality
variables, chatting and kinship, were collected during the post-election survey and so we only
display statistics for the post-election sample.'> We report average connectedness % > ot 9i; Vj,
as defined above. Geographical distance is the inverse of connectedness: more central individuals
are less distant from other villagers. We do not observe any statistically significant differences
across comparison groups.

Finally, we display averages for baseline voting variables at the polling station level. These are
voting records from the presidential and parliamentary elections of 2004. Results are presented
in Table A4. We do not observe any statistically significant differences across comparison groups.
Voting variables from the baseline survey are explored in full detail in Aker, Collier, and Vicente
(2013): since treated respondents were asked questions on politics after receiving leaflets (for
civic education and the hotline) and the newspaper, there may be differences between comparison

groups for the targeted due to a first reaction or conformity bias. However, no clear evidence of

5 As this information could only be collected during the post-elections survey, it raises the concern that the
treatments may have affected the networks. The network measure chatting is the most vulnerable to this critique,
as it is possible that the interventions trigger conversations between people that ordinarily would not chat. The
network measures kinship and geographical distance are much less likely to be susceptible to variations due to
the interventions.
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such effects is apparent in the data.

6.2. Average effects

We start by summarizing the regression results of the average effects of the campaign in Aker,
Collier, and Vicente (2013). We begin with measures of political participation, which is the main
intended effect of the campaign. Table 1 presents the average effects of the three treatments
on voter turnout, measured by the inked finger and index 2, and the sending of the open letter,
among targeted and untargeted individuals. The average effects on the other turnout measures
are presented in Table A5. Since this information can only be collected in the post-election
survey, all regressions are estimated using post-election data only. For each measure we present
one regression with province dummies, and another adding location and individual demographic
controls.

We first look at reported values of outcome variables for control individuals. Since self-
reported turnout is larger than all other turnout estimates, it suggests that respondents over-
report having voted. This is consistent with respondents regarding voting as a civic duty: if
respondents see voting as a perilous or controversial activity, we would expect the opposite
finding. Still, the lowest turnout measure still puts average turnout close to 70 percent among
control respondents. The inked finger measure shows a turnout of 81 percent on average among
control individuals. Since panel respondents are either the household head or their spouse, it is
probably not surprising that average turnout among them is above the 2009 national average of
44 percent. 15.3 percent of control individuals sent an open letter SMS to the president.

The average effect of the hotline on the turnout of targeted individuals is significant for
all six turnout measures and varies between 5 and 14 percentage points, depending on the
turnout measure. This is a large effect given the participation rate is already high among control
respondents. The civic education treatment is associated with a moderately large increase in
turnout; the effect is significant or marginally significant in most cases when we use no controls.
For the newspaper treatment we find a small positive effect when we use no controls (i.e.,

+3.3 percentage points on average across the six measures), but this effect is never statistically
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significant. Regarding the open letter, we find a significant positive effect of the newspaper
treatment. On average, this treatment increases the probability of sending a SMS proposing
policy priorities in 9.9 percentage points (when using controls).

Turning to the average diffusion effect of the campaign on untargeted individuals, we find
statistically significant effects for two treatments, newspaper and hotline. Averaged over the
six measures (no controls), we find 10.9 and 9.5 percentage point increases in turnout among
untargeted households for the newspaper and hotline treatments, respectively. The treatment
effect is also large for the civic education treatment, but it is only statistically significant when
using the adjusted turnout and no controls. The result on the newspaper is surprising given that
the newspaper treatment has no statistically significant effect on turnout among the targeted.
This suggests that the diffusion effect of the newspaper treatment is stronger than its direct
effect, possibly because of magnification of the importance of the newspaper among individuals
without direct access to it. In contrast, the civic education treatment increases turnout among
the targeted but not among the untargeted — a finding that suggest that the nudging effect of
the treatment is not magnified through social interaction. We find positive average diffusion
effects on the open letter for all treatments. However, none of these effects is significant.

We now turn to results that complement those in Aker, Collier, and Vicente (2013). We
first look at the effects of the treatments on information and interest in politics. These results
are displayed in Table 2. We find significant positive effects of the hotline on information about
the elections. This effect ranges between 0.16 and 0.21 standard deviation units for the targeted;
for the untargeted it is equal to 0.24 standard deviation units (in the regression with controls).
The newspaper also has a positive impact on information, which is significant for the targeted
(0.17 standard deviation units). Neither the hotline nor the newspaper have a clear impact on
interest in politics. The civic education treatment does not have any statistically significant
effects on any of these outcomes, even though the sign of the effect on the information index is
consistently positive.

Now we turn to the diffusion effects of the campaign within households. Table & presents

the average diffusion effects of the three treatments on political participation of secondary inter-
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viewees living with targeted individuals. In this table we only include two measures of turnout,
inked finger and index 2. Table A6 includes the regressions of the other turnout measures. For
each measure we present two sets of estimates: the first has no controls; the second includes
provincial dummies and individual characteristics. Within households of targeted individuals,
we find statistically significant diffusion effects for hotline and civic education treatments. The
civic education has a positive effect on all voter turnout measures, 8.9 percentage points on
average across the six measures (when using controls). This effect is significant for almost all
turnout measures when we use controls. The hotline has a positive significant effect on the
inked finger measure when using no controls and on the interviewer assessment measure. This
treatment also has a positive and significant effect on probability of sending an SMS proposing
policy priorities.

The intra-household diffusion effects on information and interest in politics are reported
in Table 4. These results focus on secondary interviewees living with targeted respondents.
Within households of targeted respondents, none of the interventions has an effect on secondary
interviewees’ electoral information. This is in contrast with the direct effects of these treatments
on targeted respondents, which are positive. On the other hand, the hotline has a positive and
significant effect on interest in politics among adult dependents (0.21 standard deviation units
in the regressions with controls).

Finally, we summarize in Table 5 the average effect of the treatments on actual electoral
outcomes from official polling station records (see Aker, Collier, and Vicente, 2013, Tables 3a
and 3b). All treatments have a strong and significant positive effect on voter turnout. This
effect ranges between 5.1 and 5.5 percentage points for the presidential elections, and between
5.2 and 5.7 percentage points for the parliamentary elections. On voting patterns, we observe
a positive point estimate of all treatments on voting for the incumbent president and party
(FRELIMO) and a negative effect of all treatments on voting for the main challenger candidate
and party (RENAMO). However, only civic education is statistically significant in every case.
This treatment leads to an increase in the score of FRELIMO and the incumbent president

by 3.9 and 4.6 percentage points, respectively. It also reduces the share of votes of RENAMO
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and its presidential candidate by 3.8 and 3.2 percentage points, respectively. To summarize,
the treatments increased voter turnout, benefited the incumbent, and hurt the chances of the

challenger.

6.3. Peer effects on political participation

Next we turn to network effects on political participation, i.e., voter turnout and open letter. In
Table 6 we show our regressions relating to the inked finger measure of voter turnout. We employ
the three centrality variables presented earlier: chatting, kinship, and geographic proximity. We
start by estimating network reinforcement effects with regression (2.3). Results are displayed in
columns (1)-(3). We then estimate network diffusion effects with regression (2.4). Results are
displayed in columns (4)-(6). All regressions are estimated using data from the follow-up survey
only. We control for provincial dummies, EA characteristics, and individual characteristics.
The main focus is the coefficient of % > 293V and of the interaction terms, TZ% > 293V
(reinforcement) and T, + > i 9i7V; (diffusion).

We obtain strong positive coefficients for connectedness, particularly when using chatting
and kinship as centrality measure, but also when using geographical proximity.' This implies
that, without treatment, individuals who are more central in their community are more likely
to vote. A possible reason is that these individuals feel more pressure to perform their voting
duty. From our data, we cannot tell whether centrality causes people to be more civic-minded
— e.g., because of social pressure or internalized norms — or whether more civic-minded people
become more central — e.g., because they are more sociable.

Turning to the interaction terms, we find negative coefficients for most treatments and cen-
trality measures — though not all are statistically significant. Reinforcement through geograph-
ical proximity is consistently negative and statistically significant for all three treatments. A
negative and statistically significant effect is also present for diffusion through chatting for the
hotline treatment. To get a sense of the magnitude of these peer effects, we present at the

bottom of Table 6 a simple calculation of the difference in predicted voting between a treated

16With respect to the variable chatting, it is possible to argue that our testing strategy may be identifying
heterogeneous effects by gregariousness instead of network effects. However, given the similar pattern of results
for the different network measures, we believe that we are capturing peer effects associated with chatting.
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subject with g;; = 0 and a treated subject with the average value of network variable g;;. For
chatting and kinship, this comparison is between a treated subject with no connections and
one with the average number of connections. A negative value represents the reduction in the
effect of treatment on the probability of voting that is associated with social proximity. For
geographical proximity, the comparison is between a hypothetical treated subjects at distance 0
to others in the village, and a treated subject at the average distance. A positive value indicates
that moving from being completely central to being at the average distance from others increases
the probability of voting from treatment. The p-values are the same as those for the interaction
coeflicients. We see that the magnitude of network effects is large, particularly for reinforcement
through geographical proximity: relative to a hypothetical centrally located subject, the effect
of treatment on the probability of voting for the average subject is 12.5, 12.8 or 10.8 percentage
points lower higher, depending on treatment. For diffusion of the hotline treatment, we see that
an untargeted subject in a treated village with no network connections is 9.6 percentage point
more likely to vote than an untargeted subject with the average level of chatting connections.
These are very large figures relative to the direct effect of treatment itself. They show that the
ATE hides large variation in treatment effect depending on geographical and network proxim-
ity, with more central individuals experiencing a much smaller — and often negative — effect of
treatment on their propensity to vote.

Table 7 shows the interaction coefficients for the remaining voter turnout measures. Signifi-
cant effects are all negative. The hotline stands out as inducing most network reinforcement and
diffusion effects. For self-reported turnout and for interviewer assessed turnout, the newspaper
induces negative network reinforcement and diffusion through geographical proximity, and civic
education induces negative reinforcement effects through kinship and geographical proximity.”
In Appendix Table A7 we perform the same counterfactual calculations as we did at the bottom
of Table 6. These calculations confirm that the magnitude of the network effects is far from

negligible, especially given the relatively small average effect of each treatment.

'"We also estimated average treatment effects for the samples of targeted and untargeted individuals split into
the 40 percent above the mean centrality and the 60 percent below the mean centrality. The findings described
here are confirmed. Similar — if not stronger — effects are found if we combine baseline and follow-up survey data
and apply individual fixed effects.
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One of the possible explanations for these negative network effects, as we detail in the final
section of this paper, is free-riding: more central individuals are in a better position to realize,
due to their centrality in the local network, that others are more likely to vote because of the
campaign. They may also realize that the gap between the incumbent and other candidates is
likely to increase. Hence their own electoral participation is less necessary, and the likelihood
that they turn out to vote decreases.

Results for the open letter are displayed in Table 8. We find network reinforcement and
diffusion effects that are negative and statistically significant (at the 1 and 5 percent levels)
for the civic education treatment when using kinship as measure of social proximity. Here too
the magnitude of these effects is large relative to the ATE. For instance, a subject targeted
by the civic education treatment is 4.3 percentage point less likely to vote if he/she has the
average kinship network than if he/she has no kinship network at all. For untargeted subjects,
the difference is 11.2 percentage points. The explanation may be the same as for voter turnout:
sending an open letter is a costly action that potentially suffers from free-riding.

We now summarize our results on political participation. We find a strong effect of the
hotline treatment on turnout among targeted and untargeted individuals. The effect is largest
among individuals who are less central in their community, either socially or geographically.
This effect holds whether we consider targeted or untargeted individuals. We also find a clear
effect of the newspaper treatment on turnout among untargeted individuals, suggesting a mag-
nification effect through indirect treatment. A stronger effect of the newspaper on less central
individuals (geographically) is also identified (for both reinforcement and diffusion). In contrast,
the civic education treatment only affects turnout among targeted individuals. We do, however,
find a stronger effect of this treatment on targeted individuals who are less central socially or
geographically. Regarding the open letter, although we find a significant effect of the newspa-
per on targeted individuals, we do not find any other effects of the treatments on targeted or
untargeted individuals. Still, we find that less central individuals, in the social network sense,
are more likely to send an open letter. Overall we find positive direct effects of the treatments

on political participation, but negative network effects of similar magnitude.
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6.4. Peer effects on information and interest in politics

We now seek to identify the channels through which the treatments affected political participa-
tion. We have already noted that the treatments had a direct positive effect on information about
the election among targeted and untargeted individuals. However, we could not find statistically
significant effects for interest in politics. We now examine network diffusion and reinforcement
effects on information and interest in politics. We want to know whether information and inter-
est are transmitted across networks, and, if yes, whether the effects are negative like for political
participation. As in the previous section, we employ the three centrality variables presented
— chatting, kinship, and geographic proximity — and we estimate network reinforcement effects
with regression (2.3) and network diffusion effects with regression (2.4). All regressions are esti-
mated using post-election data only. We control for provincial dummies, EA characteristics, and
individual characteristics. The main focus is the coefficient of % > ;i 9i7Vj and the interaction
terms Tz% Z#i 9i;V; (reinforcement) and Tv% E#i 9i;V; (diffusion).

Table 9 shows the results for our index of information about the elections. We only find one
statistically significant interaction effect: network reinforcement through kinship when analyzing
the impact of the newspaper treatment. The estimated coefficient implies that the average
respondent in the control group (in terms of kinship) sees an increase in the index of information
of 0.079 standard deviation units through network reinforcement for the newspaper treatment.
This is a relatively small effect, but unlike the ones observed for political participation, it is
positive.

Results for our index of interest in politics are presented in Table 10. We find a larger
number of significant interaction effects, all of which are positive. In contrast, ATE’s are all
non-significant, suggesting that all the effect of treatment is due to peer effects. The most robust
network effects are found for the newspaper treatment. Results indicate that both reinforcement
and diffusion are channeled through kinship and chatting, and that only diffusion is channeled
through geographical proximity. Almost all peer effects of the newspaper treatment are signif-
icant at the 1 percent level. As for Tables 6 and 8, we report at the bottom of Table 10 the

difference in outcome between a treated subject with g;; = 0, and one with an average value of
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gij- The difference is measured in terms of standard deviation units of the dependent variable.
Taking the newspaper treatment, for instance, we see that, relative to someone with no chatting
network, a subject with an average network is 0.27 (reinforcement) or 0.30 (diffusion) standard
deviation units more interested in elections. For kinship, the correspondings figures are 0.14 and
0.21. We find slightly lower network reinforcement effects for the hotline through chatting and
kinship. Slightly lower reinforcement and diffusion network effects are also present for the civic
education treatment, but only through chatting.

To summarize, for information and interest in politics, direct treatment effects and network
effects are all positive — even though the direct treatment effect on interest in politics is not
statistically significant. These findings suggest that information and interest in politics are
transmitted across networks, possibly because the transmission of information and interest in

politics across peers does not entail large costs and, therefore, does not lead to free riding.

6.5. Robustness check: multiple imputation

Although balance tests do not indicate that panel attrition significantly affects the comparability
of treatment and control groups, we nevertheless test how sensitive our results are to missing
post-elections observations. We use the multiple imputation method to replace the missing
values of outcome and control variables; and we re-estimate the average and network effects on
political participation using the full sample of baseline respondents. We employ multivariate
normal regressions.!® In the imputation model we include the variables that we use in our
empirical analysis, other characteristics of the household and of the respondents, characteristics
of the enumeration area, and interactions between the interventions and characteristics of the
household and respondents.

Recalculated estimates of the average treatment effects on political participation are similar
to the ones obtained earlier. In Table A8a in the Online Appendix we present the average effect

of each of the three treatments on the political participation of targeted respondents. This table

"8Given than most variables are categorical, we considered using chained equations. However, it was very
difficult to find a model that would include all the relevant variables and converge. In addition, Schafer and
Graham (2002) argue that normal imputation models have a good performance for linear regressions, even when
the variables are non-normal.
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is to be compared with Table 1 and Table A5. We find a very similar pattern of significant effects.
When looking at the results relating to untargeted respondents in Table A8b, the differences to
the main results are even smaller.!?

For network effects, the coefficients of the network interaction terms remain negative for most
treatments and network measures. We find a similar pattern of significant results, although with
a smaller magnitude. Table A9 displays the estimates of peer effects on turnout measure index
1 using imputed data. Comparing these results with the ones displayed in Table 7 we see that
most of the significant network effects remain, although they have smaller magnitudes. The
same can be said when we compare the estimates of the interaction terms with other turnout
measures using imputed data ( Table A10) and using the original data ( Tables 6 and 7). Overall,

we conclude that using multiple imputation to correct for attrition corroborates our findings.

7. Discussion

Having summarized our empirical results, we now discuss what we have learnt about the chan-
nel through which the treatments affected outcomes. Learning about channels of influence is
important for the external validity of our findings. We begin by describing potential channels
by which our three treatments can affect turnout. We also relate to our empirical results.

A first possibility is that credible information about the electoral process increases voter
confidence and induces discouraged voters, namely opposition supporters, to vote. We would
then expect an increase in information and interest about the electoral process in treated EAs,
as well as a higher share of ballots going to the opposition. Because information is likely
to diffuse along social networks, we expect a positive average diffusion effect on untargeted
individuals.?’ Relating to our empirical results, we find some but limited effects of the treatments
on information and interest: even though we can report some impact on information and interest
of our panel respondents, we do not find clear effects on information and interest of secondary

interviewees. Still, we report clear diffusion effects on the turnout of untargeted individuals

The same can be reported about the effects of the treatments on secondary interviewees (tables available
upon request).
208ee for instance Montgomery and Casterline (1996) on social learning.
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(namely those of the newspaper). Crucially, we do not find positive effects of the treatments on
voting for the opposition.

A second possibility is that people may vote because the treatments inflame partisan passions
and people want to ‘support their team’. This channel of influence does not require that people
become more knowledgeable about the details of the electoral process. Since people vote not so
much to affect the electoral outcome but to show support for a party or candidate, it does not
matter if they do not expect to be pivotal voters. In this case, we therefore expect treatments
to induce high participation rates, and, in a context dominated by the incumbent, more votes
for the ruling party. Because this channel of influence relies on herding behavior, we expect
to observe both diffusion and reinforcement effects. More of our findings are consistent with
a support-your-team effect: namely the limited effects on information and the clear turnout
effects. Treatments increase voting for the dominant party, a finding that is difficult to reconcile
with the idea that treatment increased turnout by reassuring opposition voters to cast their
vote. We also find that the hotline treatment has the strongest positive effect on turnout among
targeted and untargeted, perhaps because SMS messages about electoral abuse can be used to
rally others.

A third possibility is that our treatments affect voting through social pressure — either di-
rectly through treatment nudging, or indirectly through peer-to-peer diffusion and reinforcement
effects. This channel is likely to be most relevant when the act of voting is seen as a civic duty.
Civic education is expected to have the strongest direct treatment effect in this case because it
is focused on nudging. If this is the channel through which treatments increase turnout, we do
not necessarily expect treated individuals to be more knowledgeable about the electoral process,
or to be more interested in the electoral outcome. Some of our findings are consistent with a
social pressure/civic duty interpretation, notably the robust direct effect of the civic education
treatment on turnout and the positive turnout effect on secondary interviewees without any
simultaneous effect on information or interest about the elections. The latter is suggestive that
treatments raise turnout among dependents not because they are better informed or more inter-

ested in elections, but because they have been told to vote by someone who has some authority
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over them.

This leaves one systematic effect that, at first glance, seems to contradict all the above
interpretations — namely, the negative reinforcement and diffusion effects associated with the
treatments. This means that individuals who are more central in the village network are less
induced to vote by treatment than less connected individuals. We now develop a conceptual

framework that is consistent with this finding.

7.1. Conceptual framework

To help us interpret our empirical results, we introduce a general framework for the analysis
of voter participation. The focus is primarily on turnout, even though other forms of political
participation (e.g., open letter) largely follow the same logic. The starting point of our effort
is the idea that an educational campaign about elections raises the information level of voters.
This affects their beliefs — e.g., in the fairness and transparency of the electoral process — and
hence the interest they have in the voting process. People then adjust their behavior to reflect
their new levels of information and interest. The campaign may also trigger various forms of
peer effects which can impact the same outcomes.

We formalize this general idea as follows, building on numerous sources summarized by
Dhillon and Peralta (2002) and Feddersen (2004). Let us assume that an individual 7 decides
a political participation vector z; (e.g., casting a vote, voting for a specific candidate, sending
text messages with political content) to maximize the following payoff function:

max Eq,U(G(zi, x_;), z;) — C(x;) (7.1)

z;

where G(x;, z_;) is the outcome of the electoral process, x_; is the combined action of individuals
other than ¢, Q denotes i’s information set, and C(x;) is the total material cost of the action (e.g.,
transport cost, opportunity cost of time, cost of text messaging). To capture non-instrumental
motivations — e.g., support-your-team motive, or civic-mindedness — we allow z; to enter the

function U independently from the outcome of the voting process G.
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The first order condition:

oU OG  oU|  dC

Eo | ——— _— =
Q[ + dz:

illustrates how a voter education campaign can influence turnout. First, the campaign can
change voters’ information set €2;. Distributing information about the electoral process may
convince voters of the integrity of the electoral process, thereby raising Egq, [g—g gTi} Second,
the campaign may increase the non-instrumental motivation OU/0z; either through a support-
your-team effect or by raising civic-mindedness. All these channels are conducive to increasing
voter participation: that is the direct impact we expect from the voter education campaign that
we study.

Focusing on turnout, difficulties arise when non-instrumental motivations are absent, i.e.,
when % = 0. Optimal turnout requires Eq, [g—g 37?2} = fz%‘ Since a single vote has little effect
on the electoral outcome — 0G(x;, x_;)/0z; is small — voting is not individually rational unless

the marginal cost of participation is zero, which is clearly not the case in our study area. This

paradox dates back at least to Downs (1957).2! Introducing non-instrumental motives for voting

ou dC
 dx;

eliminates the problem: the first order condition Eq, [6—% = &= can be satisfied for an interior
x; even when Eg, [g—gg—g} = 0.

As already discussed, the diffusion and reinforcement of treatment effects can in principle
operate through the circulation of information which affects voters’ information set €2;. They can
also operate via social pressure to support one’s team or to vote because it is a civic duty. For
social pressure to arise spontaneously, however, voters must somehow derive a subjective benefit
that increases in the total number of votes cast, not just their own. Otherwise they would have

no reason to spend time and effort encouraging others to vote. Let total turnout in location v be

denoted z,. We now assume that U(G(x;,x_;), z;, x,,) with OU/dz, > 0 — people value a higher

21 A lively debate has followed. Using a game-theoretic voting game with two candidates, Palfrey and Rosenthal
(1983) find a high turnout equilibrium generated by a high probability of being pivotal. This stems from having
nearly identical numbers of voters supporting each candidate. This result was short-lived: the same authors
(Palfrey and Rosenthal, 1985) demonstrate that the introduction of incomplete information and a large population
eliminates the possibility that high turnout arises in equilibrium. Recently, Myatt (2012) recovered the idea that
0G(xi,x—;)/0x; depends on the perceived competitiveness of the election. Myatt considers a two-candidate
election in which there is aggregate uncertainty about the popularity of each candidate. Despite an underdog
effect through which higher turnout from the underdog compensates the advantage of the frontrunner, Myatt
finds that turnout is high and that it peaks in elections that are expected to be close.
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turnout.?? We also assume that 92U /0z2 < 0 to capture the intuitive idea that individuals care
about achieving a minimum target level of electoral participation, beyond which utility rises
less. By voting themselves, individuals also increase x,. Ignoring instrumental motivations, the

new first order condition becomes:

Fo, {8U 1 oU ] ac

oz, " Now, | do

where NV denotes the number of eligible voters in the polling station. Simple comparative statics

yields:
dv, +Eq, [02U/022]
dEq,[r,] SOC

An individual who expects a higher turnout by others is less likely to vote himself or herself.
This free riding effect can arise in the support-your-team environment: if others turn up in large
numbers to support their favorite politician, it is less essential that ¢ turns up as well. It can also
arise when social pressure is motivated by conformism to a civic norm: if the village community
as a whole performs its duty, one member can more easily be excused. This kind of reasoning
probably explains why voting is more prevalent among heads of household and their spouse than
among dependent adults: if mom and dad have voted, I do not need to.

Treatment affects turnout, but who in the village is more likely to realize this? Presumably
those individuals who are better connected and can discuss turnout intentions with many people.
To illustrate how this can affect voting, imagine that each individual ¢ expects turnout to be
the same as in the last election, except for those whose voting intentions that ¢ can observe
or infer. Let IN; be the subset of voters that ¢ observes, and N_; be the rest. Let T denote
treatments as before. We have z, = 3y z; + > y_, z; and 8E371.T[zv] = %EQI [%]. Since the
effect of treatment on turnout is positive, i.e., % > 0, it follows that individuals with a larger

N; increase their expectation Eq,[z,] more than people with a small NV; — and thus are less likely

22There may be many reasons for this, some subjective, others material. To illustrate the latter, suppose that
one party has overwhelming support and that it values the legitimacy provided by the electoral process, as is
reasonable to assume in the case of the 2009 Mozambique elections. In this case, the election may turn into a
turnout contest across locations for clientelistic benefits: the incumbent can look at turnout per ballot station
and reward those with high turnout after the election. In this setting, a voter education campaign is likely to
mobilize additional incumbent supporters.
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to vote. This formally demonstrates that treatment can potentially increase free-riding among

better connected individuals.

7.2. Free-riding vs. saturation

Demonstrating that treatment can theoretically increase voter free-riding is not the same thing as
showing that free-riding is behind our result. There may be other explanations. One particularly
threatening candidate is the possibility that the negative coefficient of the TZ% > ji 9ijVj term
reflects a voter saturation effect rather than free-riding. Because individuals with a larger social
network vote with a high probability on average, it may be more difficult for them to further
increase their likelihood of voting. This, and not free-riding, could explain why the effect of the
treatment on these individuals is weaker than on individuals with a smaller social network. To
show this formally, let P; represent individual ¢’s propensity to vote in the absence of treatment.

We now assume that voter turnout among the targeted follows the following model:

1
yi =P+ BT+ 9Ty D 9V + 7R Ti + & (7:2)
J#i
where v captures free-riding as before and a significantly negative 7 coefficient indicates voter
saturation. A bias in the estimation of v arises if P; is correlated with network size % > ki 9i; V.

To demonstrate, let P, = o + d+ >z 9ijVj and replace F; in (7.2):

1 1
yi:a—l—éﬁ ,;,gij‘/}+(/3+a7T)Ti+(7+6ﬂ—)TiN ‘;'gijVj—l-é‘i (73)
JF VE)

Comparing (7.3) with (2.3) it is immediately apparent that voter saturation — a negative ™ —
can be misinterpreted as free-riding — a negative v — when estimating regression (2.3).

The solution we propose is to estimate f’l using individuals in untreated locations, and use
it as a control function to obtain separate estimates of v and w. We obtain ﬁl by regressing,
using control individuals only, 7; on network size % > i 95V and other characteristics known
to affect turnout, such as gender and age. Because treatment is assigned randomly, ]3Z is a

consistent predictor of treated individuals’ propensity to vote in the absence of treatment. We
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can thus estimate (7.2) on targeted individuals using P, in lieu of P;. Since by design T; = 1 for

the targeted, the estimated regression boils down to:23

Yi =5+(1+w)1%+7]1v;gm+e,~ (7.4)
Voter saturation m < 0 requires that the coefficient of P, be less than 1. Coefficient v in regression
(7.4) is estimated free of voter saturation bias.

Equation 7.4 is estimated with and without provincial dummies and individual controls, for
different turnout measures y;, and separately for each treatment and each network measure. The
results for the individuals targeted by the hotline are displayed in Table A11. The different panels
in the table relate to chatting, kinship, and geographical proximity, respectively. Point estimates
of v are negative in most regressions and they are significant in many of them. Furthermore,
the point estimates of the coefficient of P; are in most cases larger than one. Similar results
are obtained for the civic education treatment, but the evidence is less clear for the newspaper
treatment, possibly because it has a smaller treatment effect to start with. Overall, this evidence

corroborates the hypothesis of a free-riding effect in the hotline and civic education treatments.?*

7.3. Endogenous peer effects

Since Manski (1993), the literature distinguishes two types of peer effects: exogenous and en-
dogenous. Exogenous or contextual effects refer to situations in which an individual’s behavior
depends on the exogenous characteristics or circumstances of his/her peers. Endogenous effects
refer to situations in which the behavior of the individual depends on the behavior of his/her
peers.

The reduced form equations (2.3) and (2.4) estimate the combined exogenous and endogenous
peer effects. In the setting of our experiment, endogenous peer effects correspond to the situation

where subjects are less likely to vote when they know that more of their social or geographical

21t is easy to verify that including the control individuals as well does not affect the results, given the way P,
is constructed. So control individuals can be ignored.

21We repeated the analysis on untargeted individuals in treated locations. We do not find significant effects,
possibly because of the small sample size.
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neighbors will vote. In contrast, an exogenous peer effect arises when the treatment of individual
7 has a direct effect on the voting behavior of individual ¢. Distinguishing between the two types
of peer effects may help confirm free riding.

To throw some light on the issue, we estimate a model that incorporates endogenous peer
effects but assumes away exogenous effects. This alternative model is written as follows (for the

case of targeted respondents):?®

1 1
yi:a+ﬂn+6N§gijVj+)\N§gijvjyj+5i- (7.5)
j#i j#i

If peer effects estimated in regressions (2.3) and (2.4) are driven exclusively by exogenous peer
effects, then we should find no evidence of endogenous peer effects, i.e., we should observe A = 0.

Regression (7.5) cannot be estimated using OLS due to the reflection problem (e.g., Manski,
1993). Therefore, we instrument the voting behavior of i’s neighbors (1 > j+i 9i7Y;) with their
treatment (% Zj# gijTj).26 The equation is estimated using two-stages least squares. The
coefficient A measures endogenous network effects. A negative coefficient (A < 0) indicates
that participants are less likely to vote when more of their social or geographical neighbors are
expected to vote as a result of treatment.

The full results for turnout measure index 1 are presented in Table A12. The estimates of
regression (7.5) are displayed in columns (1)-(3). The estimates of a similar regression for untar-
geted respondents are displayed in columns (4)-(6). All regressions are estimated using follow-up
observations only. We control for provincial dummies, EA characteristics, and individual char-
acteristics. The coefficient of % Zj 2 9i3Vjy; is negative in all regressions, significantly so for
reinforcement effects through geographical proximity. This offers some additional support to

our free-riding interpretation.

25 Given our experimental design, it is in principle possible to estimate endogenous and exogenous peer effects
simultaneously by using the treatment of i’s neighbors as instrument for the behavior of ¢’s neighbors (see Bra-
moulle, Djebbari and Fortin, 2009). We tried this approach as well. Unfortunately the small sample size in each
location precluded this approach: because of overlap in distance-2 neighborhoods, there is not enough variation
in the instrument to identify endogenous and exogenous effects separately.

*6Here % Zj# gij is computed using all respondents in the EA for whom information on y; is available, to
correct for possible missing observations.
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8. Concluding remarks

Using a large-scale field experiment, we have investigated how voter education treatments af-
fected political participation in the 2009 elections in Mozambique. Three types of interventions
were tested: distribution of an independent newspaper; access to a text message hotline; and
a civic education campaign. The interventions are shown to increase voter turnout and the
electoral knowledge of targeted and untargeted individuals in treated locations; and to increase
voter turnout of individuals living with targeted subjects. Using several measures of network
centrality based on social and geographical connectedness, we estimate reinforcement and diffu-
sion network effects. We find that peer effects on political participation are consistently negative,
i.e., individuals connected to many treated individuals are less likely to vote than similar indi-
viduals with fewer connections. This is particularly clear for the hotline treatment. At the same
time, information and interest in politics are positively transmitted across peers.

We interpret these findings in the context of a voter participation framework where voter
education can affect information and interest in politics, and, hence, change voter behavior.
We argue that the sign of the network effects suggests free-riding: a smaller treatment effect
on central individuals for electoral participation seems to result from their realization that the
campaign is driving more people to vote, making their own turnout less essential.

These results have implications for the design of voter education campaigns. While social
networks tend to magnify cheap information and interest effects, they tend to produce free-riding
when costly behavior is elicited. However, we must emphasize that these findings may be specific
to countries similar to Mozambique. The 2009 elections pitted against each other the two main
protagonists of the civil war that followed independence. The voter education may have brought
back memories of the war and, so doing, may have raised partisanship. This is in agreement
with recent experimental evidence showing that civil war increases in-group egalitarianism but
reduces it across groups (Bauer, Cassar, Chytilova, and Henrich, 2012). Since FRELIMO had
an overwhelming dominance in these elections, this raised partisanship may have mobilized
FRELIMO voters disproportionately. This may have helped the sense that political competition

had decreased, hence leading to the free-riding peer effects we document.
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Table 1: Average effect of the three treatments on respondents' political participation

Homogeneous effects on targeted respondents

Homogeneous effects on untargeted respondents

Turnout Turnout
Open letter Open letter
Finger measure Index 2 Finger measure Index 2
1 (2) 3) C)) ) (6) (7 8) ) (10) (1) (12)
Newspaper 0.014 0.013 0.033 0.036 0.088* 0.099** 0.143%%%  0.122%**  (0.092%**  0.075%* 0.065 0.088
(0.040) (0.036) (0.033) (0.029) (0.050) (0.050) (0.036) (0.036) (0.034) (0.035)  (0.066) (0.065)
Hotline 0.063** 0.049*  0.078***  0.070%** -0.036 -0.017 0.090%** 0.074* 0.085%*  (0.078** 0.007 0.022
(0.026) (0.027) (0.024) (0.025) (0.035) (0.033) (0.043) (0.042) (0.033) (0.033)  (0.047) (0.044)
Civic education 0.055%* 0.046 0.050**  0.050** 0.043 0.053 0.057 0.046 0.059 0.047 0.106 0.108
(0.029) (0.029) (0.026) (0.025) (0.048) (0.046) (0.048) (0.051) (0.039) (0.039)  (0.070) (0.068)
Mean dep. variable (control) 0.807 0.805 0.757 0.756 0.153 0.151 0.807 0.811 0.757 0.758 0.153 0.151
Adjusted R-squared 0.014 0.027 0.036 0.069 0.013 0.029 0.015 0.031 0.039 0.058 0.015 0.047
No. of observations 953 943 953 943 973 957 437 431 437 431 449 442
Controls No Yes No Yes No Yes No Yes No Yes No Yes

Note: Regressions (1) to (6) include observations for targeted (in treated locations) and control respondents. Regressions (7) to (12) include observations for untargeted (in treated
locations) and control respondents. All regressions are OLS and use only second-round data. In the second column for each outcome we control for demographic characteristics
and enumeration area characteristics. All regressions include province dummies. Standard errors reported; these are corrected by clustering at the enumeration area level.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 2: Average effect of the three treatments on respondents' information and interest

Homogeneous effects on targeted respondents Homogeneous effects on untargeted respondents
Bia:lsgzrelnle:tti(:)l;lal Interest in elections B:‘;;s;::f:tti?);al Interest in elections
@ (2 3 “@ (©) (6 (7 ®
Newspaper 0.115 0.168%* -0.011 -0.027 0.097 0.120 0.004 -0.007
(0.086) (0.082) (0.079) (0.080) (0.125) (0.110) (0.144) (0.146)
Hotline 0.162%* 0.214%** 0.113 0.090 0.181 0.239%* 0.082 0.109
(0.078) (0.080) (0.077) (0.073) (0.115) (0.112) (0.104) (0.099)
Civic education 0.037 0.043 0.074 0.060 0.159 0.177 -0.011 0.007
(0.089) (0.090) (0.059) (0.060) (0.121) (0.113) (0.133) (0.123)
Adjusted R-squared 0.037 0.055 0.117 0.126 0.057 0.179 0.185 0.225
No. of observations 976 975 976 975 453 453 454 454
Controls No Yes No Yes No Yes No Yes

Note: All regressions are OLS and use only second-round data. The dependent variables are indices. In the second column for each
outcome we control for demographic characteristics and enumeration area characteristics. All regressions include province dummies.
Standard errors reported; these are corrected by clustering at the enumeration area level.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 3: Average effects of the treatments on secondary interviewees' political participation

Turnout
Open letter
Finger measure Index 2
@ (2) 3) ) 5) (6)
Newspaper 0.035 0.017 0.042 0.030 -0.008 -0.007
(0.055) (0.058) (0.049) (0.049) (0.029) (0.032)
Hotline 0.100%* 0.072 0.063 0.051 0.070* 0.057
(0.049) (0.050) (0.042) (0.041) (0.036) (0.037)
Civic education 0.093* 0.082 0.074%* 0.088%** 0.030 0.022
(0.054) (0.055) (0.044) (0.042) (0.031) (0.032)
Mean dep. variable (control) 0.771 0.773 0.764 0.755 0.054 0.058
Adjusted R-squared 0.006 0.032 0.003 0.056 0.007 0.021
No. of observations 426 397 426 397 459 427
Controls No Yes No Yes No Yes

Note: Regressions include observations for secondary interviewees living with targeted and control respondents.
All regressions are OLS and use only second-round data. In the second column for each outcome we control for
demographic characteristics and province dummies. Standard errors reported; these are corrected by clustering
at the enumeration area level.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 4: Average effect of the treatments on secondary interviewees' information and interest

Basic electoral information Interest in elections
(0)] 2) 3) “@
Newspaper -0.072 -0.114 -0.036 0.061
(0.140) (0.118) (0.131) (0.105)
Hotline 0.060 0.005 0.175 0.211%*
(0.134) (0.112) (0.127) (0.104)
Civic education -0.042 -0.037 0.099 0.170
(0.129) (0.117) (0.141) (0.108)
Adjusted R-squared -0.004 0.076 0.003 0.221
No. of observations 459 427 459 427
Controls No Yes No Yes

Note: Regressions include observations for secondary interviewees living with targeted and control
respondents. All regressions are OLS and use only second-round data. The dependent variables are indices.
In the second column for each outcome we control for demographic characteristics and province dummies.
Standard errors reported; these are corrected by clustering at the enumeration area level.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 5: Average effect of the three treatments on the official electoral results (ballot-station level)

Presidential elections

Parliamentary elections

Turnout % votes in % votes in Turnout % votes % votes
Guebuza Dhlakama FRELIMO RENAMO
1) (2) 3) “) Q) (6)
Newspaper 0.055%* 0.040* -0.015 0.057** 0.034 -0.020
(0.025) (0.020) (0.016) (0.025) (0.021) (0.016)
Hotline 0.051** 0.025 -0.015 0.053** 0.023 -0.017
(0.025) (0.020) (0.016) (0.025) (0.021) (0.015)
Civic education 0.053** 0.046** -0.032** 0.052** 0.039* -0.038**
(0.025) (0.020) (0.016) (0.025) (0.021) (0.015)
Mean dep. variable (control) 0.440 0.723 0.114 0.438 0.722 0.136
Adjusted R-squared 0.389 0.673 0.582 0.377 0.666 0.637
No. of observations 161 161 161 161 161 161
Controls Yes Yes Yes Yes Yes Yes

Note: Regressions include ballot stations in control and treated locations. All regressions are OLS. We control for
enumeration area characteristics and province dummies. Standard errors reported.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 6: Network effects on turnout measure based on inked finger

reinforcement effect diffusion effect
(targeted vs. control) (untargeted vs. control)
chatting kinship proximity chatting Kinship proximity
1) (2) 3) @ 5 (6)
Newspaper 0.016 0.004 0.005 0.167%** 0.163%** 0.161%**
(0.042) (0.043) (0.050) (0.040) (0.040) (0.044)
Hotline 0.059* 0.052* 0.074%* 0.076 0.074 0.070
(0.033) (0.031) (0.035) (0.053) (0.052) (0.056)
Civic education 0.048 0.041 0.055 0.081 0.074 0.022
(0.035) (0.034) (0.041) (0.052) (0.051) (0.064)
Network 0.268** 0.233** 0.082* 0.341%*** 0.302%** 0.093*
(0.128) (0.112) (0.043) (0.131) (0.112) (0.049)
Network x Newspaper 0.031 -0.207 -0.105%* -0.106 -0.088 -0.033
(0.152) (0.186) (0.058) (0.166) (0.189) (0.046)
Network x Hotline -0.125 -0.215 -0.107** -0.446%* -0.234 -0.103
(0.155) (0.162) (0.053) (0.222) (0.172) (0.082)
Network x Civic education -0.116 -0.171 -0.091** -0.075 0.145 -0.107
(0.173) (0.154) (0.043) (0.162) (0.231) (0.071)
constant 0.709%** 0.753%** 0.881%** 0.567%** 0.622%** 0.722%**
(0.070) (0.071) (0.082) (0.095) (0.100) (0.112)
Network Effect - Newspaper 0.007 -0.026 0.125% -0.023 -0.009 0.039
Network Effect - Hotline -0.029 -0.027 0.128%* -0.096** -0.025 0.123
Network Effect - Civic education -0.027 -0.021 0.108** -0.016 0.015 0.127
Adjusted R-squared 0.032 0.015 0.017 0.027 0.008 0.015
No. of observations 845 845 721 379 379 324
Controls Yes Yes Yes Yes Yes Yes

Note: Regressions on targeted vs. control include observations for targeted (in treated locations) and control respondents;
regressions on untargeted vs. control include observations for untargeted (in treated locations) and control respondents.
All regressions are OLS and use only second-round data. We control for demographic characteristics, enumeration area
characteristics and province dummies. Standard errors reported; these are corrected by clustering at the enumeration area
level. In the case of chatting and kinship, the network effect corresponds to the difference between the average treatment
effect on individuals with average size networks and the average treatment effect on individuals with no network at all. In
the case of geographic proximity, the network effect corresponds to the difference between the average treatment effect
on individuals with average proximity and the average treatment effect on individuals with maximum proximity.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 7: Estimates of the interaction coefficients in turnout regressions using the remaining survey proxies

reinforcement effect diffusion effect

(targeted vs. control) (untargeted vs. control)

chatting kinship proximity chatting kinship proximity
@ (2 3) @ Q) (6)
Network x Newspaper -0.057 -0.135 -0.081 -0.124 -0.066 -0.073*
(0.128) (0.145) (0.055) (0.153) (0.186) (0.043)
Network x Hotline -0.220*%  -0.286** -0.093* -0.301%*%  -0.363*%*  -0.163%**
Self-reported
(0.123) (0.124) (0.051) (0.141) (0.170) (0.063)
Network x Civic education -0.197 -0.274* -0.079* -0.158 0.019 -0.079
(0.144) (0.145) (0.044) (0.132) (0.216) (0.065)
Network x Newspaper -0.237 -0.024 -0.011 -0.056 0.197 -0.099
(0.152) (0.162) (0.080) (0.203) (0.232) (0.089)
Network x Hotline -0.275% -0.219 -0.020 -0.368** -0.445* 0.038
Adjusted
(0.153) (0.160) (0.079) (0.178) (0.229) (0.128)
Network x Civic education -0.167 -0.132 -0.006 -0.032 0.396 0.125
(0.167) (0.159) (0.064) (0.166) (0.292) (0.077)
Network x Newspaper -0.053 -0.119 -0.060 -0.116 -0.071 -0.051
(0.118) (0.129) (0.051) (0.135) (0.175) (0.040)
Index 1 Network x Hotline -0.200*  -0.255%* -0.069 -0.307** -0.305%* -0.110*
(0.113) (0.110) (0.046) (0.137) (0.163) (0.063)
Network x Civic education -0.181 -0.254* -0.061 -0.112 0.116 -0.040
(0.136) (0.131) (0.041) (0.118) (0.198) (0.060)
Network x Newspaper -0.078 -0.107 -0.058 -0.126 -0.044 -0.053
(0.116) (0.123) (0.053) (0.136) (0.164) (0.044)
Index 2 Network x Hotline -0.193*%  -0.239%** -0.072 -0.271%* -0.281* -0.079
(0.110) (0.111) (0.049) (0.138) (0.160) (0.068)
Network x Civic education -0.131 -0.207 -0.048 -0.092 0.189 -0.029
(0.137) (0.130) (0.043) (0.114) (0.201) (0.059)
Network x Newspaper -0.017 -0.202 -0.104%* -0.061 -0.010 -0.048
(0.135) (0.159) (0.052) (0.155) (0.220) (0.049)
Interviewer Network x Hotline -0.155 -0.256* -0.107%* -0.201 -0.247 -0.102
assessment (0.131) (0.137) (0.049) (0.178) (0.180) (0.067)
Network x Civic education -0.223 -0.316* -0.092%* -0.132 -0.131 -0.060
(0.160) (0.173) (0.039) (0.173) (0.205) (0.067)

Note: Regressions on targeted vs. control include observations for targeted (in treated locations) and control respondents; regressions
on untargeted vs. control include observations for untargeted (in treated locations) and control respondents. All regressions are OLS
and use only second-round data. We control for demographic characteristics, enumeration area characteristics and province dummies.
Standard errors reported; these are corrected by clustering at the enumeration area level.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 8: Network effects on behavior measure open letter

reinforcement effect

(targeted vs. control)

diffusion effect
(untargeted vs. control)

chatting kinship proximity chatting kinship proximity
@ (2) 3 @ (5 (6)
Newspaper 0.110%* 0.107** 0.107* 0.078 0.095 0.076
(0.053) (0.054) (0.056) (0.067) (0.075) (0.070)
Hotline -0.002 -0.004 -0.005 0.037 0.023 0.012
(0.038) (0.039) (0.041) (0.053) (0.054) (0.058)
Civic education 0.064 0.060 0.054 0.103 0.075 0.138
(0.054) (0.055) (0.062) (0.073) (0.066) (0.089)
Network 0.032 0.091 0.010 0.014 0.099 0.063
(0.102) (0.156) (0.045) (0.109) (0.172) (0.044)
Network x Newspaper -0.020 -0.156 0.004 0.196 0.395 0.086
(0.150) (0.184) (0.064) (0.259) (0.553) (0.081)
Network x Hotline 0.092 -0.160 0.015 0.100 0.263 0.040
(0.152) (0.193) (0.053) (0.277) (0.316) (0.084)
Network x Civic education -0.212 -0.368%* 0.069 -0.191 -1.043%%% -0.022
(0.146) (0.179) (0.061) (0.199) (0.391) (0.090)
constant 0.133 0.127 0.106 0.154 0.134 0.165%*
(0.086) (0.086) (0.090) (0.096) (0.093) (0.097)
Network Effect - Newspaper -0.005 -0.018 -0.005 0.042 0.042 -0.103
Network Effect - Hotline 0.021 -0.019 -0.018 0.022 0.028 -0.048
Network Effect - Civic education -0.049 -0.043** -0.083 -0.041 -0.112%%* 0.026
Adjusted R-squared 0.014 0.015 0.020 0.005 0.025 0.003
No. of observations 817 817 699 386 386 332
Controls Yes Yes Yes Yes Yes Yes

Note: Regressions on targeted vs. control include observations for targeted (in treated locations) and control respondents;
regressions on untargeted vs. control include observations for untargeted (in treated locations) and control respondents.
All regressions are OLS and use only second-round data. We control for demographic characteristics, enumeration area
characteristics and province dummies. Standard errors reported; these are corrected by clustering at the enumeration area
level. In the case of chatting and kinship, the network effect corresponds to the difference between the average treatment
effect on individuals with average size networks and the average treatment effect on individuals with no network at all. In
the case of geographic proximity, the network effect corresponds to the difference between the average treatment effect
on individuals with average proximity and the average treatment effect on individuals with maximum proximity.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 9: Network effects on the index of basic electoral information

reinforcement effect

(targeted vs. control)

diffusion effect
(untargeted vs. control)

chatting kinship proximity chatting kinship proximity
1) (2) 3) @ (5 (6)
Newspaper 0.194%* 0.194%%* 0.192%%* 0.185 0.158 0.196
(0.088) (0.084) (0.095) (0.118) (0.135) (0.122)
Hotline 0.233%%* 0.236%** 0.231%* 0.231* 0.269%* 0.232%*
(0.082) (0.082) (0.096) (0.119) (0.109) (0.135)
Civic education 0.047 0.046 0.044 0.186 0.180 0.299%*
(0.099) (0.099) (0.118) (0.128) (0.128) (0.123)
Network -0.074 -0.394 0.125 -0.051 -0.358* 0.108
(0.246) (0.275) (0.129) (0.244) (0.215) (0.112)
Network x Newspaper 0.278 0.641* -0.206 0.091 -0.124 -0.270
(0.368) (0.376) (0.145) (0.566) (1.171) (0.181)
Network x Hotline -0.126 0.073 -0.110 -0.697 -0.747 -0.119
(0.314) (0.382) (0.127) (0.633) (0.773) (0.182)
Network x Civic education -0.271 -0.163 -0.177 0.273 0.612 -0.207
(0.360) (0.353) (0.141) (0.482) (0.658) (0.132)
constant -0.210 -0.184 -0.062 0.165 0.224 0.255
(0.162) (0.151) (0.166) (0.184) (0.182) (0.224)
Network Effect - Newspaper 0.064 0.079* 0.245 0.020 -0.013 0.322
Network Effect - Hotline -0.029 0.009 0.131 -0.150 -0.080 0.142
Network Effect - Civic education -0.063 -0.020 0.211 0.059 0.066 0.246
Adjusted R-squared 0.062 0.066 0.074 0.176 0.184 0.182
No. of observations 865 865 741 395 395 340
Controls Yes Yes Yes Yes Yes Yes

Note: Regressions on targeted vs. control include observations for targeted (in treated locations) and control respondents;
regressions on untargeted vs. control include observations for untargeted (in treated locations) and control respondents.
All regressions are OLS and use only second-round data. We control for demographic characteristics, enumeration area
characteristics and province dummies. Standard errors reported; these are corrected by clustering at the enumeration area
level. In the case of chatting and kinship, the network effect corresponds to the difference between the average treatment
effect on individuals with average size networks and the average treatment effect on individuals with no network at all. In
the case of geographic proximity, the network effect corresponds to the difference between the average treatment effect
on individuals with average proximity and the average treatment effect on individuals with maximum proximity.

* significant at 10%; ** significant at 5%; *** significant at 1%.



Table 10: Network effects on the index of interest in elections

reinforcement effect diffusion effect
(targeted vs. control) (untargeted vs. control)
chatting kinship proximity chatting kinship proximity
@ (2 3) “@ (5 (6)
Newspaper -0.033 -0.051 -0.076 -0.013 0.038 -0.056
(0.079) (0.079) (0.091) (0.141) (0.142) (0.148)
Hotline 0.102 0.094 0.118 0.063 0.082 0.076
(0.071) (0.073) (0.087) (0.098) (0.095) (0.116)
Civic education 0.006 0.006 0.005 -0.040 -0.083 0.021
(0.060) (0.061) (0.065) (0.129) (0.152) (0.142)
Network -0.262 -0.344 0.010 -0.316* -0.206 -0.054
(0.178) (0.270) (0.064) (0.166) (0.315) (0.087)
Network x Newspaper 1.159%#* 1.110%%* 0.021 1.371%%* 1.925%%* 0.444%**
(0.266) (0.399) (0.091) (0.483) (0.675) (0.181)
Network x Hotline 0.838*** 0.809%* -0.118 -0.044 -0.014 0.077
(0.234) (0.380) (0.110) (0.440) (0.650) (0.225)
Network x Civic education 0.444* 0.135 -0.059 1.225%%% -0.045 0.041
(0.255) (0.432) (0.072) (0.453) (1.029) (0.141)
constant 0.052 0.046 0.021 0.246 0.170 0.183
(0.121) (0.126) (0.141) (0.180) (0.183) (0.212)
Network Effect - Newspaper 0.269*** 0.136%*** -0.025 0.295%** 0.206*** -0.529**
Network Effect - Hotline 0.194*** 0.099** 0.141 -0.009 -0.001 -0.092
Network Effect - Civic education 0.103* 0.017 0.070 0.264*** -0.005 -0.049
Adjusted R-squared 0.130 0.120 0.091 0.236 0.225 0.229
No. of observations 865 865 741 396 396 341
Controls Yes Yes Yes Yes Yes Yes

Note: Regressions on targeted vs. control include observations for targeted (in treated locations) and control respondents;
regressions on untargeted vs. control include observations for untargeted (in treated locations) and control respondents.
All regressions are OLS and use only second-round data. We control for demographic characteristics, enumeration area
characteristics and province dummies. Standard errors reported; these are corrected by clustering at the enumeration area
level. In the case of chatting and kinship, the network effect corresponds to the difference between the average treatment
effect on individuals with average size networks and the average treatment effect on individuals with no network at all. In
the case of geographic proximity, the network effect corresponds to the difference between the average treatment effect
on individuals with average proximity and the average treatment effect on individuals with maximum proximity.

* significant at 10%; ** significant at 5%; *** significant at 1%.



