
Do Online Voter Guides Empower Citizens?
Evidence from a Field Experiment with
Digital Trace Data*
Simon Munzert, Hertie School†
Pablo Barberá, University of Southern California
Andrew Guess, Princeton University
JungHwan Yang, University of Illinois at Urbana-Champaign

March 29, 2020

Keywords. voting advice applications, field experiment, encouragement design, Germany,
digital trace data, political knowledge

*This research was generously funded by a grant from the Volkswagen Foundation Computational So-
cial Science Initiative, reference 92 143. This study was approved by the Princeton University Institutional
Review Board (#8327, 10014, 10041). We thank Jona Ronen for helpful research assistance.

†Corresponding author. Hertie School, Friedrichstr. 180, 10117 Berlin, Germany. Email:
munzert@hertie-school.org.

mailto:munzert@hertie-school.org


Abstract. Voting Advice Applications (VAAs), which provide citizens with information

on the party that best represents their political preferences, are often cited as evidence

of the empowering capabilities of digital tools. Aside from the informational benefits of

these voter guides, observational studies have suggested a strong effect on political par-

ticipation and vote choice. However, existing impact evaluations have been limited by a

reliance on convenience samples, lack of random assignment, or both. This raises ques-

tions about self-selection and the precise mechanisms underlying how voters learn about

politics. Here, we provide evidence from a field experiment with survey outcomes con-

ducted with a sample of over 1,000 German citizens in the 2017 federal election campaign.

Using linked panel survey and digital trace data combined with a randomized encourage-

ment to complete a VAA, we are able to assess respondents’ compliance with treatment as

well as to observe how the use of this tool affects political behavior, attitudes, media con-

sumption, political knowledge, and even social media activity. Our findings reveal that

the overwhelming consensus in favor of positive effects on turnout and vote choice should

be treated with caution, as we find no such effects. Rather, we show that the actual virtue

of VAAs in a complex online information environment is in increasing knowledge about

parties’ positions on issues — exactly the kind of information these tools were designed to

provide.
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Knowledge about politics is widely regarded as the “currency of citizenship” (Delli Carpini

and Keeter, 1996). In canonical models of democracy, citizens vote for candidates whose

policy positions fall closest to their own preferences (Downs, 1972). Thus, a minimal as-

sumption of the “folk theory” of democracy (Achen and Bartels, 2017) is that people at the

very least understand the positions of competing candidates for office. In two-party sys-

tems, such knowledgemay not be hard to come by: the parties are consistently on opposite

sides of the ideological center.1 But in dynamic electoral systemswithmultiple parties and

shifting coalitions, even attentive voters may have trouble keeping track of platforms and

campaign promises.

This concern has led to civic interventions designed to boost knowledge about the posi-

tions of political candidates and how they relate to citizens’ own preferences. A prominent

and much-studied example is the introduction of online voter guides, or Voting Advice

Applications (VAAs), that quiz users on their positions and provide information about the

parties and candidates that most closely match theirs (Schultze, 2014; Westle, Begemann

and Rütter, 2014; Kamoen et al., 2015; van de Pol, 2016). Often deployed in cooperation

with major media organizations, public broadcasters, and online platforms, these voter

guides are widely used — and shared via social media — in many countries.

As a further benefit, proponents argue that by providing useful information, VAAs can

boost turnout and even bring voting behavior more in line with users’ preferred political

positions. The challenge in evaluating these claims is that self-selection patterns generally

observed in media consumption (e.g., Prior 2009) may also be present in the use of voter

1Although even in such contexts, the share of the mass public possessing this knowledge may be limited
(Freeder, Lenz and Turney, 2019).
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guides. If people who have better access to political information and who are more likely

to vote in the first place are more likely to use these guides, then their effectiveness in

reducing inequalities in knowledge and turnout may be limited. And crucially from the

standpoint of research design, observational analysismay lead to inappropriate inferences

that mistake these selection dynamics for causal effects.2

With a seemingly endless amount of content online available to consume, and compet-

ing demands on people’s attention, do voter guides effectively help the citizens who could

benefit from them the most? To answer this question, we deployed a field experiment in a

nationally representative online panel survey in Germany in which respondents were ran-

domly assigned to receive incentives to use a VAA shortly before the 2017 federal elections.

To avoid well-known problems with self-reported measures of participation, we were also

able to track use of the application with digital trace data linked to individual respondents.

Challenging the consensus in existing research, we find no evidence that VAAs are effec-

tive in motivating citizens to vote or altering their vote preferences. By contrast, we show

that VAAs succeed in significantly increasing knowledge about parties’ positions on issues

— exactly the kind of information these tools are designed to provide.

The use and popularity of voting advice applications

A Voting Advice Application (VAA) is an online tool, either a website or a mobile app, that

guides voters’ choices by showing them how their positions on issues correspond to those

2Perhaps in response to such concerns, Facebook has implemented features intended to inform users
about parties’ positions on issues: https://de.newsroom.fb.com/news/2017/09/update-zu-den-wahlen/.
Last accessed: March 29, 2020.

https://de.newsroom.fb.com/news/2017/09/update-zu-den-wahlen/
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of each party competing in the election (see, e.g., Garzia and Marschall, 2012). When

voters open this tool, they are first asked to complete a series of items to indicate their

agreement with policy statements on salient political, social, and economic issues. VAAs

compile party positions on this exact same set of issues by either asking them directly or

inferring them from public statements such as manifestos, press releases, and speeches.

This allows the VAA to compute the overlap between a voter’s and each party’s position

andmake a recommendation to the voter regarding which party best represents his or her

opinion. This information is thendisplayed to the voter as a ranked list of parties or a graph

that visualizes how their positions compare to those of the parties. The tool thus matches

voters with parties and also provides them with information about the issue positions of

parties.3

Over the past decade, VAAs have become extremely popular, particularly in European

countries with multi-party systems such as Netherlands, Belgium, Germany and Switzer-

land, and also during second-order elections, such as the elections to the European Parlia-

ment.4 Although VAAs tend to be developed by governmental agencies or private compa-

nies in partnership with academics, they are often advertised by the most prominent me-

3See Section C in the Online Appendix for screenshots from the German VAA “Wahl-O-Mat” as imple-
mented for the German Federal Election 2017, which is the tool under study here.

4Such tools have not gained as much traction in the United States. During the 2016 elec-
tion campaign, a partnership between a Canadian VAA provider and a U.S. online news organi-
zation yielded approximately 70,000 responses. See https://www.vox.com/policy-and-politics/
2016/10/25/13345184/trump-voters-more-liberal-chart, last accessed: March 29, 2020. A re-
lated tool, iSideWith, has garnered tens of millions of uses since 2012, although whether it
should be classified as a VAA rather than a viral quiz made primarily for instructional pur-
poses is debatable. See https://www.washingtonpost.com/news/the-intersect/wp/2016/11/07/
thousands-of-people-have-changed-their-votes-after-taking-this-quiz-will-you/, last accessed: March 29,
2020. Future research should explore the origins of VAAs’ distinctive use pattern in the United States,
although we suspect that one reason may be related to a coordination problem: Aside from the Vote
Compass effort mentioned here, at least four major news organizations — including CNN and USA Today
— sponsored separate online voter guides in 2016.

https://www.vox.com/policy-and-politics/2016/10/25/13345184/trump-voters-more-liberal-chart
https://www.vox.com/policy-and-politics/2016/10/25/13345184/trump-voters-more-liberal-chart
https://www.washingtonpost.com/news/the-intersect/wp/2016/11/07/thousands-of-people-have-changed-their-votes-after-taking-this-quiz-will-you/
https://www.washingtonpost.com/news/the-intersect/wp/2016/11/07/thousands-of-people-have-changed-their-votes-after-taking-this-quiz-will-you/
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dia outlets in each country, which contributes to their visibility. More recently, Facebook

deployed its own variant in countries including Germany and the United States, where it

offered a “Vote Planner” for the 2016 election with information about where candidates at

all levels of government stood on relevant political issues.5

On the search for effects of voting advice applications

A large number of studies has examined the potential effects of VAAs on voters’ political

behavior at the individual level, with at times contradictory findings. These studies usu-

ally focus on one or more of the following outcomes of interest: the decision to

turn out out to vote, whom to vote for in the election, a boost in knowledge about related

issues, and activation in terms of information seeking during the campaign.

Our study likewise adopts these outcomes of interest. To be able to contrast our results

with those presented in previous research, we conducted a systematic reviewofVAAeffects

studies. All in all, we identified 25 studies (61 unique effects) that were designed to

identify attitudinal and behavioral effects of VAA usage.6

5See https://newsroom.fb.com/news/2016/10/preparing-for-the-us-election-2016/, last accessed:
March 29, 2020.

6In order to identify research on attitudinal and behavioral effects of VAAs, we proceeded as follows:
First, we looked through the work listed on the pages of the ECPR Research Network on Voting Advice
Applications, which provides a curated bibliography on research related to VAAs in general (see http://
vaa-research.net/?page_id=18). Second, we did a research on Google Scholar using the keywords “voting
advice application” and “effect”. Third, using all studies we had identified until then, we screened their
bibliographies for further relevant studies. Fourth, we contacted authors of the collected papers and asked
them to identify further studies that we had not collected yet. Next, we classified the effects reported in
studies by the outcomes they studied using the broad categories turnout behavior, voting behavior, political
knowledge, and information seeking. Duplicate studies aswell as such that did not focus on any of these
outcomes were excluded. Furthermore, we excluded studies that implemented a designwhich did not offer a
plausible control group of VAA usage, in particular studies exclusively looking at VAA user samples without
a before-after measure. In each study, we then identified effects of interest. If multiple model specifications
were presented, we relied on the model the authors regarded as the most relevant one.

https://newsroom.fb.com/news/2016/10/preparing-for-the-us-election-2016/
http://vaa-research.net/?page_id=18
http://vaa-research.net/?page_id=18
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Table 1: Overview of VAA effects studies by study design and outcome of interest.

Effect tendency for outcome

Article Turnout Vote choice Political
knowledge

Information
seeking

Observational - no panel
Garzia and Angelis (2014) +

Garzia, Trechsel and De Angelis (2017) +
Marschall and Schultze (2012) +
Mykkänen and Moring (2006) +

Schultze (2014) +

Observational - panel
Andreadis and Wall (2014) +

Gemenis and Rosema (2014) +
Heinsohn et al. (2016) + + +

Klein Kranenburg (2015) +
Kleinnijenhuis et al. (2017) +
Manavopoulos et al. (2018) +

Ruusuvirta and Rosema (2009) + +
Walgrave, Van Aelst and Nuytemans (2008) 0

Westle, Begemann and Rütter (2014) 0

Observational - selection models
Gemenis (2018) 0

Germann and Gemenis (2019) +
Heinsohn et al. (2019) + 0 +

Pianzola (2014a) +
Pianzola (2014b) +
van de Pol (2016) -

Experimental
Enyedi (2016) 0 0
Mahéo (2016) 0
Mahéo (2017) 0 0

Pianzola et al. (2019) 0
Vassil (2011) + 0

Note: Reported effect tendencies indicate positive (+) or negative (-) effects significant at the 5% level and null effects (0). Studies
were classified as follows: (1) Observational - no panel when VAA usage is not manipulated and the outcome is measured in a
singular observation (post VAAusage) without a pre-VAAbaseline, (2)Observational - panelwhen the outcome ismeasured before
and after VAA use allowing to identify changes, (3) Observational - selection models when authors estimate the effect through a
two-equation structure, where selection into VAA use is explicitly modeled, and (4) Experimental when VAA usage is randomly
manipulated.

The reported effects we identified are indicated in Table 1 and summarized in Fig-

ure 1.7 Studies are sorted by research design type (see discussion in the fol-

lowing section). As can be seen, the questions of whether VAAs affect turnout and vote

7Some studies report effects for multiple outcomes or elections, which is why the number of effects is
higher than the number of studies.
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Figure 1: Summary of VAA effects studies (see Table 1 for an overview). Reported effects
by outcomes, direction, and significance (at p < 0:05).

choice are at the core of the VAA effects research program. With regards to turnout, the

vast majority of effects reported in the literature are positive, and most imply a signifi-

cant boost in turnout among VAA users compared to VAA non-users. Substantively, the

magnitude of the reported effects varies widely. Gemenis (2018) estimates an effect on

the probability of voting in the May (June) 2012 Greek parliamentary election of 9.5 (6.2)

percentage points (but no significant effects at later elections). Ruusuvirta and Rosema

(2009) report a difference associated with VAA usage of 24 percentage points for those

who were a priori uncertain about their intention to vote. On the other hand, neither

Mahéo (2017) nor Enyedi (2016), who study the effect in the context of experiments where

VAA usage is randomly assigned, find significant effects on electoral participation.

The second major outcome that is studied in VAA effects research is vote choice (some-

times operationalized as vote switching). Again, the majority of studies identifies positive

and significant effects of VAA usage on people’s inclination to adapt their voting behavior.

Amajor comparative study byAndreadis andWall (2014) reports vote switch-
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ing rates between 19 and 44 percentage points at various national elections

in European countries and concludes that VAA use had a significant impact

on switching in a majority of these settings. However, existing experimental

studies consistently fail to uncover significant effects.

Finally, an obvious but understudied question is whether these tools, which first and

foremost provide information about parties’ policy positions, foster knowledge about these

positions or even motivate them to look for further information on vote options. This

mechanism is fundamental for downstream effects on actual changes in voting behavior.

The research on such immediate cognitive and behavioral consequences, however, is lim-

ited. When measuring levels of political knowledge about party positions us-

ing (independent) German samples, both Schultze (2014) andHeinsohn et al.

(2016) find moderate positive effects of VAA usage, while van de Pol (2016)

even reports negative effects in a Dutch sample. Conversely, Heinsohn et al.

(2019) do not find robust changes on a similarmeasure, but report increased

interested in the campaign. Mahéo (2017) is the first to provide evidence on the im-

pact on VAA usage on campaign-related information seeking behavior, finding no sub-

stantive effects. On the other hand,Manavopoulos et al. (2018) report a surplus of politics-

related media consumption among VAA users.

Methodological issues in research on VAA effects

Our discussion of the literature indicates that, while the reported effects vary substantially

and are at times difficult to compare, they are often large, positive, andð if VAA usage
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was not randomly encouraged ð significant. So why keep studying these questions?

The seeming consensus in the literature is, in our view, largely due to key methodological

decisions that limit our ability to make valid inferences about these important questions.

These issues are related to two areas: sampling and measurement.

As highlighted in Table 1,most previous studies rely on observational data that suf-

fers from self-selection into the treatment and into the sample, which leads to endogeneity

issues that are likely to inflate the estimated effects of VAA usage (Pianzola, 2014a). De-

spite their wide popularity across multiple countries, previous work has revealed impor-

tant selection effects regarding who uses VAA tools, consistent with inequalities in other

forms of online political engagement (Norris, 2001; Vaccari, 2013). Younger voters who

are highly educated, politically interested, and politically knowledgeable are dispropor-

tionately more likely to use a VAA (Marschall and Schultze, 2014, 2015; Vassil, 2011).

Other difficult-to-observe characteristics such as digital literacy might play a role as well.

Given the biases in usage as well as selection into taking the survey, early

studies relying on cross-sectional data suffer from lack of internal (causal)

and external validity (generalizability). To counter these biases, designs have

advanced over time, exploiting panel setups (e.g., Andreadis and Wall, 2014;

Heinsohn et al., 2016; Walgrave, Van Aelst and Nuytemans, 2008) and im-

plementing various forms of selection and matching methods (e.g., Geme-

nis, 2018; Pianzola, 2014a). More recently, a set of pioneering studies has adopted

an experimental approach to identify VAA effects by randomly assigning VAA use (e.g.,

Enyedi, 2016; Mah®o, 2016; Vassil, 2011; Pianzola et al., 2019). A limitation

of the experimental approach is that these well-designed studies tend to rely
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on small sample sizes and lack compliance indicators. The former is problematic

when expected effect sizes are small, providing the designs with too little power. The latter

is important for identifying the effect of VAA use among “compliers” — those who use it as

a result of treatment assignment (Gerber and Green, 2012). This is key in contexts where

VAAs are relatively popular and participants assigned to the control group make use of

the tool anyway. Likewise, respondents assigned to the treatment group may not take the

VAA (Germann and Gemenis, 2019).

A second set of issues relates tomeasurement of treatment andoutcomevariables. Cross-

sectional studies that use post-election surveys rely on self-reported measures of VAA

usage, which could suffer from over-reporting due to social desirability bias or under-

reporting if the survey is administered weeks after respondents use the tool. Surveys em-

bedded within VAAs themselves do not suffer from this issue, but they do lack a control

group of non-VAA users (which is why we excluded them from our discussion of

the literature). Common to both designs is the lack of both pre- and post-treatment

measures of the relevant outcome variables, such as levels of political knowledge or vote

choice. In the absence of this longitudinal component, it is hard to overcome the selection

issues discussed above. On the other hand, while panel setups allow the study of change on

outcomes andmitigate the confounding influence of time-constant respondent character-

istics, they are no panacea to the selection issue, since VAA usage could in part be driven

by time-varying factors, such as campaign-induced interest in parties or policies. Further-

more, panel conditioningmight affectmeasures on both sides of the equation (Warren and

Halpern-Manners, 2012).
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Methods

Our goal is to study the real-world effects of a VAA on a set of substantively meaningful

outcomes. In particular, we address the core questions asked in the rich literature on VAA

effects: Does VAA usage encourage people to vote? Does it induce changes in vote choice?

Does it affect people’s knowledge on parties’ issue positions? Anddoes it have downstream

effects on information search behavior?

At the same time, we aim to approximate the ideal empirical study to estimate these ef-

fects, tacklingmethodological issues that have plagued a fair share of the existing research:

To sidestep concerns about selection, building on the latest generation of VAA ef-

fects research we randomly assign VAA usage to a sample of the voting population that

potentially gets exposed to the VAA and measure the relevant outcome variables before

and after the administration of the treatment. Furthermore, we monitor compliance with

the treatment by directly observing whether the survey respondents completed the VAA,

limiting the problems of over- and underreporting of VAA usage.

Experimental design

Our experimental design is built on a randomized encouragement to use the German VAA

(Wahl-O-Mat) during the field period between two survey waves. The Wahl-O-Mat is the

most popular VAA in Germany. It was deployed for the first time in advance of the 2002

Federal Election and, with all its various editions (many of the state-level elections had

their own version of theWahl-O-Mat, too), has been used over 70million times since then

(Bundeszentrale für politische Bildung, 2018). It was used more than 15 million times
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for the 2017 Federal Election alone, compared to an electorate of about 60 million.8 A

significant share of the attention the tool has received is often attributed to the fact that

it was promoted by over 60 media partners (mostly online news outlets), some of which

embedded the tool on their webpages. Further, a smartphone and tablet app was available

for Android and iOS.

A randomly chosen subset of the survey respondents (60%) received an encouragement

in the form of a request to use theWahl-O-Mat before the next survey wave. Figure 2 pro-

vides the encouragement shown to the randomly selected subset of survey respondents.9

Note that the respondents had three options: (1) agree to use the Wahl-O-Mat and at the

same time disclose that they have not used it yet, (2) agree to use theWahl-O-Mat and dis-

close that they have already used it, and (3) decline to use it. Given that we could neither

prevent respondents from using the tool if they did not receive the encouragement (or had

used it before the encouragement was delivered) nor force non-users to use it, our design

produces two types of non-compliance:

(a) Respondent is encouraged to use VAA but does not (“never-takers”);

(b) Respondent is not encouraged to use VAA but nevertheless does (“always-takers”).

The challenge in addressing two-sidednon-compliance in designs lacking a placebo group

is that we cannot observemembership in the ”always-taker” or ”never-taker” groups (Ger-

ber andGreen, 2012). This is because subjects in the control groupwho do not use the VAA

could either be “complying” with non-encouragement or they could be never-takers who

8This figure represents uses, not unique users, so the actual fraction of Wahl-O-Mat users in the elec-
torate is likely to be lower than 25%.

9See Section C in the Online Appendix for screenshots of the actual implementation.
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Figure 2: Representation of the encouragement item in the survey (translated from Ger-
man).

In the next survey, we would like to ask you some questions on positions of parties as well
as your own attitudes towards certain political topics. For this purpose, we would like to
ask you to use the voting advice application “Wahl-O-Mat”, offered by the Federal Agency
for Civic Education [Bundeszentrale für Politische Bildung] at www.wahl-o-mat.de before
the next wave. Would you be willing to use this tool before the next survey, which will take
place in about two weeks?

Please note: If you agree, we would remind you of using the tool by e-mail before the next
survey starts. In compensation of your consent, you would be reimbursed with 50 YouGov
points.

# Yes, I am willing to use the Wahl-O-Mat before the next survey, and I have not used
it so far.

# Yes, I am willing to use the Wahl-O-Mat before the next survey, and I have already
used it.

# No, I am not willing to use the Wahl-O-Mat.

would also not have used the VAA had they been assigned to the treatment group. Simi-

larly, those in the treatment group who use the VAA could be compliers or always-takers.

The typical resolution to this issue is to compute the Complier Average Causal Effect

(CACE), an estimand equivalent to the treatment effect among compliers (Angrist, Im-

bens and Rubin, 1996). The CACE (sometimes referred to as the LATE, or Local Average

Treatment Effect) is estimated by using treatment assignment as an instrument for ac-

tual treatment, scaling the Intent to Treat (ITT) by the share of compliers in the treatment

group. This is identified because, while we do not know the precise identity of the compli-

ers in both treatment and control groups, randomization guarantees that in expectation

the proportion of compliers in both is equal. In interpreting the CACE, it is important to

remember that estimates are local: specific to compliers, or subjects who use the VAA if

and only if encouraged to do so.
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In our presentation of results, in addition to the CACE estimates we will also offer ITT

as an estimand gauging the impact of treatment assignment. ITT speaks to the causal ef-

fect of randomly encouraging people in the population to make use of the VAA, which is a

relevant quantity of interest from a policy intervention perspective. Furthermore, we will

report the effect solely based on observed VAA usage, irrespective of treatment. This is an

estimandmuchmore vulnerable to selection bias and therefore potentially closer to many

of the effects reported in earlier literature. Instrumenting VAA usage with assignment, we

estimate the CACE for all outcomes reported in the paper via Two Stage Least Squares re-

gression with robust standard errors (HC2) and adjusting using the pre-treatment covari-

ates gender, age, education, household income, political interest, and left-right ideology.

For the ITT, treatment assignment is used along with the same set of covariates.

Survey

The experiment was embedded in an online panel survey initially fielded to 1,500 respon-

dents recruited for the German YouGov Pulse panel, which enables passive metering of

individuals’ web usage on desktop and mobile devices. This allows us to observe every

URL that respondents visited and the apps they used during our period of study. The

Pulse panel is a subset of YouGov’s standard survey respondent pool.

The survey launched on July 13, 2017, about ten weeks before election date and just

before the more intensive campaign phase. The first four waves were fielded before the

election, the last wave after the election. The encouragement was issued inWave 3, which

was fielded between September 4 and 13, or threeweeks before election date. TheWahl-O-
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Table 2: Descriptive statistics of respondent characteristics, by subgroup. Percentages
within characteristics reported.

Wahl-O-Mat...

b4p ’17 Full treatment use
Respondent characteristic Index sample No Yes No Yes
Gender
—Male 53 52 57 52 52 53
—Female 47 48 43 48 48 47
Age
—18-34 28 28 23 23 26 26
—35-44 17 18 19 20 19 18
—45-54 23 24 26 24 24 24
—55+ 32 30 32 33 31 32
Education
—No graduation 1 1 0 1 1 1
—Lower secondary school 27 15 18 15 18 15
—Middle school 35 39 40 41 47 35
—High school 37 44 42 43 34 49

Mat launched on August 30, 2017, which gave respondents the opportunity to use it before

receiving the encouragement treatment in the survey. For the analysis presented here, we

subset our sample, only using respondents who took part in Waves 3, 4, and 5, which

are the waves in which most of the outcomes of interest are measured. Accounting for

item non-response on pre-treatment variables that go into the models, this

reduces our sample size to 979 respondents.10

Table 2 reports a comparison of respondent characteristics on core demographic vari-

ables in the full sample (wave 1) as well as by encouragement assignment and VAA use,

together with distributional information from the Best for Planning study (Best for Plan-

ning, 2017), a high-quality face-to-face study that was used to identify target marginals of

the German population that used the internet as a sampling frame, which were then em-

ployed by YouGov for quota-based recruitment. It is evident that the target distributions

10More information on the survey setup, the recruitment and enticement of survey respondents, and the
deployment of the passive metering software is reported in Online Appendix A.
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are mostly well matched by the full sample, with the only exception being that people in

the upper two quartiles on the education variable are slightly overrepresented. While the

treatment and control groups are balanced reasonably well, actual use (which was partly

encouraged) is more prevalent among highly educated people (those with a high school

degree) than people of lower formal education (degree from a lower secondary school or

middle school).11

Measuring VAA usage with digital trace data

A core advantage of our setup is that we can draw on two complementary indicators of VAA

usage. First, we have a conventional survey-based measure that asks about VAA use in

Wave 4 (post-treatment). While this item helps uncover treatment status for both groups,

it should not be used naïvely, as it might suffer from social desirability bias: Respondents

who originally agreed to using the tool—and were incentivized to do so regardless of ac-

tual usage—might feel obliged to report compliance. Furthermore, respondents from the

control group might more generally feel that using this tool is socially desirable, espe-

cially in the context of a study that is clearly focused on political matters. Moreover, they

might confuse their usage of the VAA for previous elections with the currently available

tool, although we try to guard against suchmisunderstandings by asking for usage for this

particular election.

Unlike previous field experiments of media effects, which have relied on self-reported

measures of compliance collected via post-treatment surveys (e.g., Pianzola et al., 2019;

11It is likely that these differences would have been even larger had we not randomly encouraged a subset
of the sample to use the tool.
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Vassil, 2011), we are able to at least partly overcome this shortcoming by exploiting com-

prehensive individual-level data on web usage. This allows us to directly observe whether

a respondent used (and, making some assumptions, did not use) the VAA. To that end, we

compared subjects’ complete available browsing histories with URLs that led to theWahl-

O-Mat.12 If any of these URLs was found in a person’s browsing history, we coded this as

a valid case of usage of the VAA. In addition, we tracked whether the person had installed

the VAA app on her mobile device. If yes, we also coded this as VAA usage.

While the tracking-based measure is certainly an improvement over previous accounts

of compliance, it is not perfect. Respondents in the panel are not always online and using

the passive metering software. In our case, web visit data was missing for 22% of our

respondents in the period under study. For those, we imputed VAA use with the self-

reported measure. Comparing both measures of compliance, we find that while they are

fairly strongly correlated, there is disagreement for a substantive fraction of respondents.

47% of those for which we could not identify VAA usage in the tracking data they provided

stated that they used theWahl-O-Mat (seeTable 3). Disaggregating this by encouragement

assignment group shows that measurement error in the tracking software is probably not

themain culprit for thismismatch: While 34% of those identified by tracking as non-users

in the control group reported using the tool, 63% did so in the encouragement group. This

is a strong indication of socially desirable answering behavior. At the same time, the share

of respondents who were identified as having used the VAA but reported not doing so is

12In addition to the official landing page of the Federal Agency for Civic Education, https://www.
wahl-o-mat.de/bundestagswahl2017/, we collected 30more URLs frommedia partners who embedded the
tool on their page. For instance, the popular mainstream news outlet SPIEGEL ONLINE hosted the Wahl-
O-Mat at http://wahlomat.spiegel.de/2017bundw/, while the webpage of the flagship TV news program of
the public service broadcaster ARD, the Tagesschau, featured it at http://wahl-o-mat.tagesschau.de/. For
a complete list of the URLs used, see Table B8 in the Online Appendix.

https://www.wahl-o-mat.de/bundestagswahl2017/
https://www.wahl-o-mat.de/bundestagswahl2017/
http://wahlomat.spiegel.de/2017bundw/
http://wahl-o-mat.tagesschau.de/
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Table 3: VAA use, survey-based vs. tracking-based measure

VAA use, reported
No Yes Missing Total

VAA use, tracked
No 233 203 0 436
Yes 39 344 0 383
Missing 84 147 0 231
Total 356 694 0 1050

substantively smaller (10%). We take this as evidence in favor of using the tracking data

as a more robust compliance measure.13

Political outcomes

In line with what has been studied by the majority of the VAA effects literature, we start

by focusing on three core potential effects on citizen empowerment: increasing turnout,

changing vote choice, and acquiring political (issue) knowledge. In addition, we make use

of the unique behavioral data available formany of the respondents to shed light on the ef-

fect of VAAuse on online news consumption and socialmedia interactions. Although these

are arguably preconditions for downstream consequences on political behavior, these po-

tential effects of VAA use have barely been studied. The measures are operationalized as

follows:14

13As a robustness check, the 147 respondents with missing tracking data and reported VAA usage were
discarded from the analysis. The results remained virtually identical; see Figure B7 in the Online Appendix.

14The untranslated question wordings used for these variables as well as those used for adjustment in the
regression setup are documented in Section D in the Online Appendix. Descriptive statistics of the outcome
measures by encouragement group and compliance and VAA usage are reported in Figures B3 to B6 in the
Online Appendix.
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Turnout. Lacking validated information about voting behavior, we rest on the reported

turnout variable (“Did you vote at the Federal election on September 24?”), measured in

wave 5, to assess whether a person voted or not.

Switched vote choice. Respondents were asked in all waves about their vote intention for

the upcoming federal election (“You have two votes at the federal election in September

2017. The first is for a candidate in your constituency, the second for a party. What will

you choose on the ballot (second vote)?”). We identify changes in vote intention using the

immediate pre- and post-treatment measures of waves 3 and 4.

Issue knowledge. In order tomeasure respondents’ knowledge about parties’ positions on

policy items that were the subject of the tool, we reproduced six of the original 38 Wahl-

O-Mat items and asked respondents to select, for each item, the parties that agree with

the corresponding statement (“What do you think, which parties agree with the following

statements, i.e. support the corresponding statement in the campaign? ”).15 Comparing

these judgments with the party positions as reported in the tool, we then computed the

fraction of correctly perceived positions.

News consumption and political exchanges. We approximated respondents’ exposure to

political information by observing howmany visits theymade to the online portals of news

outlets. To that end, wematched theweb trackingdatawith a list of 309major and regional

media websites and thenmeasured news consumption (in log counts) between wave 4 and

Election Day.

15Due to time and budget constraints, we could not replicate the entire set of items in the survey.
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Another possible behavioralmanifestation of increased interest in politics resulting from

VAA completion is a greater number of political posts on socialmedia. As part of our study,

we also asked our respondents to provide voluntary access to their Twitter and Facebook

feeds. Of the 74%of respondentswith aFacebook account, 79%agreed to share their posts;

of the 26%with a Twitter account, 49%gave their permission. We then used a dictionary of

keywords andhashtags related to politics and the election as a simple classificationmethod

to detect how frequently our respondents post political messages on their profiles. Given

the sparsity of the data (only 10% of Facebook users and 28% of Twitter users ever posted

about politics), our outcome variable is simply whether they posted at least one tweet or

profile update mentioning one of these keywords during the period after the initial VAA

intervention and before the election.

Results

Compliance

Before we turn to the main results, we explore the effectiveness of the encouragement.

Overall, the encouragement worked very well. Figure 3 provides compliance statistics

for both the encouragement and the control group. Using the combined measure (i.e.

tracking-based indicator with imputed survey reports), we find that 65% of those who re-

ceived the encouragement actually used theVAA,whereas 71%of thosewhodid not receive

the encouragement also did not use it. These figures imply substantive two-sided non-
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Figure 3: Experiment compliance: VAA use by encouragement group.

compliance, with 35% never-takers in the encouragement group and 29% always-takers

in the control group.

To identify the causal effect among compliers, we instrument VAA use with treatment

assignment. The first-stage results indicate the strength of the instrument (F -test forweak

instrument in first stage = 131.53).16 Once the encouragement treatment is taken into

account, none of the pre-treatment covariates, with the exception of education, seems to

have had an impact on VAA use.

To further learn about the subsample that complied with the encourage-

ment,we implement theprofilingmethodsuggestedbyMarbachandHangart-

ner (2020) for the principal strata. Figure 4 reports point estimates along

with 83%/95% bootstrap confidence intervals on various covariates for the

entire sample, compliers, always-takers, and never-takers. Compared to the

entire sample, compliers tend to have lower levels of education but report

higher likelihoods to vote and vote certainty (all pre-treatment). Levels of

political interest and civic knowledge are close to the sample averages. These

16Table B1 in the Online Appendix reports the complete first-stage results.
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Figure 4: Descriptive statistics (mean and 83%/95% bootstrap confidence intervals) on
various covariates for the principle strata, following the profiling method by Marbach and
Hangartner (2020).
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findings are important to keep inmindwhenputting the estimated local treat-

ment effects into context. In particular, the fact that compliers report, on av-

erage, higher likelihoods to vote and certainty whom to vote for should limit

the potential of theVAA to affect political behavior in this group. Moreover, it

becomes visible that never-takers score substantively lower onpolitical inter-

est civic knowledge, previous turnout and likelihood to vote. This is further

evidence of the limited potential of the VAA to empower those who are least

likely to become politically engaged ð they decline to use the tool despite of

being financially compensated for it.

Political outcomes

The first panel on Figure 5 summarizes our results on the impact of the Wahl-O-Mat on

turnout, along with 83% and 95% confidence intervals.17 When we simply compare re-

spondents who completed the VAA with those who did not in an observational analysis —

ignoring the randomized component of our design andmirroring early practice in VAA ef-

fects research — we do find that VAA use is associated with a 5-percentage-point increase

in turnout. However, this difference, which is consistent with the average result in past

studies, appears to be due almost entirely to selection bias. The causally identified esti-

mate in our randomized experiment shows that the effect on turnout is not statistically

different from zero.

17In Tables B2 to B7 in the Online Appendix we provide the full regression results of the models summa-
rized here.
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Figure 5: Effects of VAA use on self-reported turnout, change in vote choice, and knowl-
edge on parties’ issue positions. Observed = VAA users vs. VAA non-users, ITT = Intent-
to-Treat, CACE = Complier Average Causal Effect. Bars represent 83% and 95% confi-
dence intervals using HC2 standard errors.

The second panel in this figure displays results on whether respondents switched vote

choice between waves. To provide some context for this finding, we compared each re-

spondent’s reported VAA recommendation (the party for which the tool reported the high-

est overlapwith the respondent’s issue positions; reported inWave4)with her pre-treatment

vote intention and found that the preferred partywas recommended by the app in less than

a third of the cases (see Figure B1 in the Online Appendix for the distributions of recom-

mendations and anti-recommendations by party preferences). While these mismatches

between preferences and recommendations could conceivably induce users to adapt their

vote choices, we find no such evidence in the data using either of the estimands. None of

them is statistically different from zero.

It is important to note that switching vote choice is a rather high bench-

mark. VAAs cannot only convert but also reinforce attitudes, i.e., by increas-

ing vote certainty, likelihood to vote, or simply change a userôs sympathy to-

wards particular parties. Justmeasuring reported changes in vote intentions
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thus might lead to underestimating attitudinal effects. While we do not find

any meaningful effects on the change in either likelihood to vote or vote cer-

tainty, we do observe noteworthy (though not significant at the 95% level)

changes amongcompliers in sympathy towards theConservatives (CDU/CSU;

+0.4points [95%CI: -0.17;1.0] on 11-point scale,more than for anyotherparty

(see Figure B8 in the Online Appendix). This is consistent with the observa-

tion that the Conservatives were by far the most popular VAA match in our

sample (see again Figure B1).18

Finally, did the additional information that respondents obtained by completing the

Wahl-O-Mat actually translate into better knowledge of where parties stand? The last

panel on Figure 5 displays the change in knowledge about parties’ issue positions from

before to after the completion of the VAA tool. Here, we do find a significant and positive

causal effect: among compliers, the increase in the percentage of issue positions respon-

dents are able to recognize is around 3 percentage points, from roughly 63% to 66%. The

substantivemagnitude of this effect is fairly large: It is similar to the gap in political knowl-

edge between respondents who report moderate political interest and high political inter-

est, and 50% of the gap in political knowledge between low and high political interest. In

other words, completing the Wahl-O-Mat can increase respondents’ knowledge from the

18Furthermore, it is plausible to expect lower propensities to switch vote choice and, at
the same time, increasing vote certainty among those for which preferences and VAA recom-
mendationsmatchandvice versa if preferences and recommendationsdonotmatch (Alvarez
et al., 2014). However, sucheffects are verydifficult to identify evenunder randomtreatment
encouragement because the recommendation itself as a mediator was not randomized and
the local sequential ignorability assumption is unlikely tohold (Imai, Tingley andYamamoto,
2013).
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level of a person who is only somewhat interested in the campaign to someone who is very

interested.19

In addition to this core set of measures, we employ numerous alternative measures and

outcomes, including mobilization to vote between elections, change in political efficacy,

and other forms of political knowledge (change in civic knowledge, change in candidate

recognition using pictures, and knowledge about recent news events). The corresponding

results are presented in Figures B8 and B9 in the Online Appendix. In sum, the results

match the main findings above: We do not find evidence for attitudinal or behavioral

CACE effects. For knowledge outcomes other than those about parties’ issue positions, we

also do not find any effects, which seems plausible given the specific, issue-based knowl-

edge that is communicated by the VAA.

Information search and social media activity

Completing a VAA could potentially have effects beyond an increase in citizens’ level of

political knowledge or their likelihood to turn out to vote; itmay also affect their propensity

to consume or produce political information (Mahéo, 2017). Being more familiar with the

structure of political competition could boost interest in the election, leading to an increase

in visits to news websites; or it may even encourage the sharing of political positions on

social media (Fischer et al., 2017).

19In Figure B10 in the Online Appendix, we report effects separated by item and find substantive varia-
tion. However, it has to remain speculative as to why knowledge on parties’ positions on health care, diesel
taxes, and renewable energies increasedwhereas it did not on fake news regulation, asylum limits, and hous-
ing.
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Figure 6: Effects of VAA use on news consumption and political posts on Facebook and
Twitter. Observed = VAA users vs. VAA non-users, ITT = Intent-to-Treat, CACE = Com-
plier Average Causal Effect. Bars represent 83% and 95% confidence intervals using HC2
standard errors.

Contrary to these expectations, however, here we also find null effects (see Figure 6).

Even though individuals who complete the VAA visit news websites more than 50%more

often than those who do not, once we account for self-selection, we do not find any sig-

nificant effects. The pattern for posting about politics on Facebook and Twitter is similar:

The naïve estimates are in the expected direction (although not statistically significant at

conventional levels), but the effects are indistinguishable from zero among compliers.

Heterogeneity

Even among those who visit VAA websites, there may be considerable effect heterogene-

ity. If VAAs only reach voters with high levels of knowledge, as Mummolo and Peterson

(2017) show in the U.S. context, they may exacerbate participation differences if they im-

pede alternative outreach efforts by media organizations and civic groups, with similar ef-

fects as get-out-the-vote campaigns that onlymobilize individuals with a high pre-existing

propensity to vote (Enos, Fowler and Vavreck, 2013).
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Past work has identified heterogeneity of effects along characteristics such as educa-

tion (Mahéo, 2017), political interest (Alvarez et al., 2014), socio-economic status, and

gender (Mykkänen and Moring, 2006). The sample size and compliance rates of our ex-

periments limits our ability to explore subgroup differences in effects. Nevertheless, Fig-

ures B11 toB18 in theOnlineAppendix provideCACEestimates on the core set of outcomes

by age, education, gender, political ideology, political interest, civic knowledge, candidate

recognition, and party preference (all measured pre-treatment). Even setting aside the

enlarged standard errors due to subgroup analysis, we find little evidence of trends in het-

erogeneity, with few exceptions: The effect on knowledge of parties’ issue positions seems

to be concentrated among the 46-60-year-old respondents, those with lower levels of for-

mal education, and high levels of civic knowledge. On the one hand, this is partly in line

with previous findings by Mahéo (2017), indicating that the VAA can offer important ben-

efits to educationally disadvantaged citizens, albeit they tend to be less likely to use VAAs

in the first place (Marschall and Schultze, 2014, 2015; Vassil, 2011). On the other hand,

those with already higher levels of civic knowledge benefit frommost from the tool, limit-

ing VAAs’ effectiveness in reducing inequalities.

Discussion and Conclusion

Do voter guides empower citizens? Focusing on whether they provide the resources voters

need to make informed decisions, the answer is yes: encouraging citizens to use VAAs

causes ameasurable and nontrivial increase in political knowledge. More specifically, this

result is driven by an increase in exactly the kind of information these tools are designed
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to provide—knowledge about parties’ positions on issues. Judged according to its stated

goals, then, the Wahl-O-Mat is arguably a success.

When we define empowerment more broadly, however, the limitations of voter guides

become apparent. Taking an online quiz and receiving informative feedback may help

those with less engagement in politics to quickly bring themselves up to speed with details

of policy debates and partisan competition. This can be especially useful for the citizens of

multi-party-system countries like Germany, where policy debates can be more complex.

But we find little evidence of downstream effects on political behaviors such as turning

out to vote, seeking out new information, or changing self-reported vote choice. Voter

guides can help to reduce inequalities in political knowledge—to expand the currency of

citizenship—but that may not be sufficient to carry over into more concrete civic obliga-

tions such as voting. At the same time, we can rule out potentially negative consequences

of widespread VAA dissemination such as confusion or demobilization.

These mixed findings suggest that designers of VAAs should focus on the core prob-

lem the tools were designed to solve: insufficient levels of basic political knowledge in

the mass public. This is an important normative goal in itself, core to theories of demo-

cratic competence and representation. Given that the currency of citizenship is not evenly

distributed, voter guides can also play an important equalizing role in the provision of

policy-relevant information. Our encouragement partially closed the educational gap in

voter guide use, suggesting that intensive targeting efforts aimed at specific subgroups

could similarly boost usage among people with lower levels of interest in politics, further

reducing inequalities in knowledge. However, we also showed that those with par-
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ticularly low levels of political interest, engagement, and civic knowledge are

least likely to be motivated to use VAAs.

Our study’s design provides a template for rigorously quantifying the effects of online

media use on both behavioral and survey-based outcomes. We deploy a randomized en-

couragementwithin anonline survey panel and embedour post-treatmentmeasureswithin

an ostensibly unrelated survey (Broockman, Kalla and Sekhon, 2017). Recruiting subjects

who simultaneously share web consumption data enables two further advantages. First,

we unobtrusively measure whether or not a subject takes up the treatment, allowing us to

estimate the effect on compliers — those who use the VAA if and only if encouraged to do

so. This limits the need to rely on self-reported measures of online behavior, which are

subject to well-known distortions and biases (Guess, 2015; Guess et al., 2018). Second,

we can observe downstream web consumption behavior to test hypotheses about habit

formation and information seeking.

We emphasize that the divergence between our findings and those in much of the liter-

ature on VAA use illustrates the challenges of estimating causal effects in the presence of

self-selection. This difficulty directly parallels debates in the media effects literature over

whether, for instance, media choice exacerbates or attenuates polarization (Levendusky,

2013; Arceneaux, 2008). We present evidence that political interest and educational at-

tainment are correlated withWahl-O-Mat use, but controlling for these factors is not suffi-

cient to correct for the bias in our naive estimates of the effects on turnout and vote choice

as compared to our experimental benchmark. Even if existing theory and evidence are

clear about these known predictors of VAA use, any additional unobserved confounders

correlated with both treatment and the outcome will continue to bias estimates.
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Of course, our study has limitations of its own. Though we recruited our subjects from

a high-quality online panel balanced on key demographic and political variables, such

samples have been shown to be somewhatmore knowledgeable than the population (An-

solabehere and Schaffner, 2014). It is also possible that the additional step of selecting

into the Pulse panel may have resulted in the under- or over-representation of partici-

pants with particular characteristics. We still recover unbiased sample average treatment

effects, but inmaking inferences to the population we implicitly assume that selection into

our sample is unrelated to potential outcomes.

We hope future research will incorporate similar design innovations to evaluate the ef-

fectiveness of other VAA tools, both within and beyond Germany. Are some types of VAAs

more effective than others? Howdo effects vary across different national and political con-

texts? Additional research can also explore how best to encourage the use of voter guides

among those least likely to do so. This could build on the real-world strategies attempted

by VAA sponsors as well as insights from the literature on voter turnout and social pres-

sure. Finally, given the increasing importance of social media as an information source,

maximizing the likelihood of encountering voter information online will be a crucial task

for platforms and civil society alike.
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Appendix A Information on the Survey and Tracking Data
Sampling
The survey was administrated by YouGov. Surveys run by YouGov combine purposive
sampling with a multi-stage sample-matching and weighting procedure (Rivers, 2006).
First, a target population is defined, which is the German online population for the data
at hand. Based on information from high-quality studies on demographic population
marginals (i.e. gender, age and educational attainment), a sampling frame is defined. For
the panel, data on marginals from Best for Planning (2017) were used, who conducted
30,000 face-to-face interviews to evaluate the German online population. A stratified
sample is drawn from this frame and matched as closely as possible to YouGov’s long-
standing panel (with over a million members).

The resulting target sample constitutes a representative set of respondents in terms
of traditional sampling theory. However, respondents might be hard to contact because
they either have never reported their contact details or do not agree to the terms of the
survey. Hence, multi-stage matching is applied, combining the representative target sam-
ple with YouGov’s longstanding panel of reliable respondents. From this panel, a sample
of individuals is selected that matches as closely as possible the distribution of the target
sample and has opted in to provide website visit data (see below). Through this procedure,
YouGov guarantees not only a minimum of 1,000 respondents in the survey, but also the
inclusion of hard-to-reach population subgroups.

Survey design and fielding
All data was gathered by YouGov from July 1 to December 9, 2017. The panel was made
up of five waves. Figure A1 provides a conceptual overview of the panel’s timeline. The
encouragement to use the VAA was randomly assigned in Wave 3, which was in the field
between September 4 and September 13, 2017. The Wahl-O-Mat went online on August
30, 2017, i.e. shortly before the encouragement wave was launched. Wave 4 was in the
field between September 18 and September 24, 2017 (just before the election took place).
Wave 5 was in the field between September 25 and October 4, 2017 (just after the election
took place).

The survey covered a wide range of topics such as people’s political preferences, their
general attitudes towards politics, opinions on particular parties, what people think of the
election campaign (the federal elections were held on September 24, 2017), and evaluated
respondents’ political knowledge on several dimensions. It also included questions on
media usage, social networks (online and offline) and involvement in popular social media
services such as Facebook and Twitter. The follow-up surveys to the kick-off in July 2017
were rather short (about five to ten minutes completion time on average). Retention is
reported in Table A1. Over the five waves, up to 20% respondents were lost, but about
89% took part again in the final wave.
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Figure A1: Panel setup.

2017 Jul Aug Sep Oct
Federal electionEncouragement

W1 W2 W3 W4 W5

Table A1: Panel participation over time.

Wave Participants Retention

1 1516 -
2 1377 90.8
3 1224 80.7
4 1215 80.1
5 1344 88.7

Passive metering technology
Wakoopa, the tracking software used by YouGov in this study, runs in the background of
panelists’ devices and collects anonymized visit data. There are no technological limits to
the types of websites that can be included in the data. Moreover, the software tracks web
traffic (passwords and financial transactions are ignored) for all browsers installed on a
user’s computer. The technology does not slow the performance of users’ computers and
is transparent about the data that is being sent: Panelists can see a list of the last sev-
eral captured URLs and can also pause tracking for 15 minutes. Of course, they can also
uninstall the software at any time. YouGov encourages its panelists to install the software
on as many devices as possible, including laptops, mobile phones, and tablets. The capa-
bilities for mobile tracking are somewhat more limited for privacy reasons, but data on
domain-level visits and app use are collected.

Panelists are recruited from YouGov’s traditional participant pool via incentives. The
company reports fairly strong incentives: 4,000 “points” for signing up and download-
ing the Wakoopa software—roughly 8 times the number offered for a typical survey—and
1,000 additional points every month. Participants in online surveys can redeem these
points for clothing, prepaid gift cards, and other merchandise. One consequence of this
recruitment strategy is that YouGov Pulse users are a subset of the overall panel, making
sampling somewhat more challenging.

Collection of social media data
Using an approved Facebook web application, we asked respondents if they would be will-
ing to share information about their Facebook activity. We requested several data fields
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available to app developers, including public profile information, Timeline posts, and page
likes. Respondents were given the opportunity to log into their Facebook account after
a survey prompt, and if they did so they were asked what specific pieces of information
they were willing to share. They could choose to share all of the information, selectively
approve only some information, or share nothing. No data on News Feed content or sub-
jects’ friends was shared with researchers. We additionally used an approved Twitter app
that, again with subjects’ permission, collected publicly available information from their
Twitter profiles. After collecting participants’ Twitter IDs, we collected their own tweets
for the duration of the project. We also periodically collect the list of friends and followers
of participants’ Twitter accounts.

Privacy and ethical considerations of data
Combining survey data and digital trace data of the same respondents has substantive
merits to understand the effects of online exposure on people’s attitudes and behavior.
However, it entails challenging tasks for protecting the privacy of the respondents and
raises ethical questions, as users may not be aware of how their data are being used.
Even with the consent of the participants, it still could be problematic because the account
names andmeta-information of their social media accounts can be identifiable and linked
to their survey responses (Stier et al., 2019). Thus, it is important to communicate these
concerns as clearly as possible when collecting data (Menchen-Trevino, 2013). In every
step of data collection, we informed participants about the scope of data collection, data
management, confidentiality, and research purpose. We have an explicit and informed
consent from the people whose data are collected.

Regarding the web-tracking data, YouGov received the consent from the panel that
their social media data can be linked to other survey items they have participated. They
highlighted that participants have complete control over which data they share for re-
search purposes. Participants can choose which information they want to share, pause
the tracking app when they want, and withdraw their consent anytime. After data col-
lection, YouGov removed any personally identifying information (PII) and sensitive data
(e.g., financial transaction) and stripped-out geocoding information that is too specific be-
fore delivering the data to researchers. The deliverables are de-identified and anonymized
and fully comply with the EU’s General Data Protection Regulation (GDPR) requirements.

Social media data were collected after getting additional informed consent during the
survey. All collected social media data are stored in a separate secure location and can be
linked with the survey data only through a key-matching information that is separately
stored. These data will be deleted upon the completion of the project.
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Appendix B Supporting Tables and Figures

Figure B1: Summary of Wahl-O-Mat top matches of parties with voters. Distribution of
recommended parties by pre-treatment party preferences.

Figure B2: Summary of Wahl-O-Mat bottom matches of parties with voters. Distribution
of least-recommended parties by pre-treatment party preferences.
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Table B1: First-stage effects of VAA encouragement and covariates on VAA usage

Wahlomat Use

(Intercept) −0:031 (0:132)
Gender −0:001 (0:031)
Age 0:001 (0:001)
Education 0:050 (0:021)∗

Household Income −0:001 (0:005)
Political Interest 0:022 (0:015)
Left-Right Ideology 0:003 (0:007)
Wahlomat Encouragement 0:355 (0:031)∗∗∗

R2 0:129
Num. obs. 979
RMSE 0:469
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05

Table B2: Effect of VAA usage/encouragement on turnout.

Observed ITT CACE

Intercept 0:545 (0:071)∗∗∗
0:555 (0:072)∗∗∗

0:555 (0:086)∗∗∗

Gender 0:005 (0:017) 0:006 (0:017) 0:006 (0:018)
Age 0:002 (0:001)∗∗

0:002 (0:001)∗∗
0:002 (0:001)∗∗

Education 0:018 (0:011) 0:021 (0:011) 0:021 (0:014)
Household Income 0:000 (0:003) −0:000 (0:003) −0:000 (0:003)
Political Interest 0:064 (0:008)∗∗∗

0:065 (0:009)∗∗∗
0:065 (0:011)∗∗∗

Left-Right Ideology −0:007 (0:004) −0:007 (0:004) −0:007 (0:004)
Wahlomat Use 0:048 (0:016)∗∗ −0:009 (0:048)
Wahlomat Encouragement −0:003 (0:017)

R2 0:089 0:081 0:078
Num. obs. 979 979 979
RMSE 0:256 0:258 0:258
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05
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Table B3: Effect of VAA usage/encouragement on switched vote choice.

Observed ITT CACE

Intercept 0:315 (0:113)∗∗
0:305 (0:114)∗∗

0:303 (0:111)∗∗

Gender 0:089 (0:027)∗∗∗
0:088 (0:027)∗∗∗

0:088 (0:027)∗∗

Age −0:004 (0:001)∗∗∗ −0:004 (0:001)∗∗∗ −0:004 (0:001)∗∗∗

Education −0:005 (0:018) −0:006 (0:018) −0:009 (0:018)
Household Income −0:001 (0:004) −0:001 (0:004) −0:001 (0:004)
Political Interest −0:000 (0:014) 0:000 (0:014) −0:000 (0:014)
Left-Right Ideology −0:005 (0:006) −0:005 (0:006) −0:006 (0:006)
Wahlomat Use −0:004 (0:026) 0:047 (0:073)
Wahlomat Encouragement 0:017 (0:026)

R2 0:037 0:037 0:033
Num. obs. 923 923 923
RMSE 0:388 0:388 0:389
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05

Table B4: Effect of VAA usage/encouragement on issue knowledge.

Observed ITT CACE

Intercept 0:587 (0:022)∗∗∗
0:582 (0:022)∗∗∗

0:583 (0:022)∗∗∗

Gender −0:020 (0:005)∗∗∗ −0:020 (0:005)∗∗∗ −0:020 (0:005)∗∗∗

Age −0:000 (0:000) −0:000 (0:000) −0:000 (0:000)
Education 0:018 (0:003)∗∗∗

0:018 (0:003)∗∗∗
0:016 (0:003)∗∗∗

Household Income 0:001 (0:001) 0:001 (0:001) 0:001 (0:001)
Political Interest 0:016 (0:003)∗∗∗

0:016 (0:003)∗∗∗
0:015 (0:003)∗∗∗

Left-Right Ideology −0:006 (0:001)∗∗∗ −0:006 (0:001)∗∗∗ −0:006 (0:001)∗∗∗

Wahlomat Use 0:015 (0:005)∗∗
0:036 (0:014)∗

Wahlomat Encouragement 0:013 (0:005)∗

R2 0:129 0:127 0:113
Num. obs. 979 979 979
RMSE 0:078 0:078 0:079
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05
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Table B5: Effect of VAA usage/encouragement on news consumption (news urls visited).

Observed ITT CACE

Intercept 0:291 (0:602) 0:500 (0:615) 0:508 (0:630)
Gender −0:420 (0:142)∗∗ −0:428 (0:144)∗∗ −0:435 (0:146)∗∗

Age 0:002 (0:005) 0:005 (0:005) 0:007 (0:005)
Education 0:072 (0:097) 0:103 (0:099) 0:111 (0:100)
Household Income 0:026 (0:022) 0:015 (0:022) 0:012 (0:023)
Political Interest 0:269 (0:072)∗∗∗

0:271 (0:073)∗∗∗
0:279 (0:071)∗∗∗

Left-Right Ideology 0:035 (0:032) 0:040 (0:033) 0:043 (0:034)
Wahlomat Use 0:643 (0:137)∗∗∗ −0:440 (0:412)
Wahlomat Encouragement −0:157 (0:142)

R2 0:082 0:055 0:000
Num. obs. 712 712 712
RMSE 1:811 1:838 1:890
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05

Table B6: Effect of VAA usage/encouragement on 1+ political posts on facebook.

Observed ITT CACE

Intercept 0:028 (0:114) 0:017 (0:116) 0:020 (0:122)
Gender −0:032 (0:027) −0:032 (0:027) −0:032 (0:027)
Age 0:002 (0:001)∗

0:002 (0:001)∗
0:002 (0:001)∗

Education −0:035 (0:018) −0:033 (0:019) −0:037 (0:019)
Household Income 0:006 (0:004) 0:007 (0:004) 0:006 (0:004)
Political Interest 0:038 (0:014)∗∗

0:040 (0:014)∗∗
0:038 (0:014)∗∗

Left-Right Ideology −0:011 (0:006) −0:011 (0:006) −0:011 (0:008)
Wahlomat Use 0:052 (0:026)∗

0:089 (0:072)
Wahlomat Encouragement 0:033 (0:027)

R2 0:058 0:054 0:055
Num. obs. 549 549 549
RMSE 0:303 0:304 0:303
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05
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Figure B3: Descriptive statistics of outcome variables, by subgroup. Means reported.

9



Figure B4: Descriptive statistics of outcome variables, by subgroup. Means reported.

10



Figure B5: Descriptive statistics of outcome variables, by subgroup. Means reported.
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Figure B6: Descriptive statistics of outcome variables, by subgroup. Means reported.
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Table B7: Effect of VAA usage/encouragement on 1+ political tweets on twitter.

Observed ITT CACE

Intercept −0:195 (0:369) −0:154 (0:389) −0:170 (0:356)
Gender 0:105 (0:107) 0:084 (0:106) 0:098 (0:103)
Age 0:006 (0:003) 0:006 (0:004) 0:006 (0:003)
Education −0:063 (0:060) −0:052 (0:060) −0:060 (0:060)
Household Income 0:006 (0:015) 0:007 (0:016) 0:006 (0:017)
Political Interest 0:042 (0:047) 0:045 (0:047) 0:043 (0:038)
Left-Right Ideology −0:000 (0:021) −0:004 (0:021) −0:001 (0:024)
Wahlomat Use 0:125 (0:098) 0:088 (0:265)
Wahlomat Encouragement 0:034 (0:102)

R2 0:083 0:066 0:081
Num. obs. 92 92 92
RMSE 0:451 0:455 0:452
∗∗∗p < 0:001, ∗∗p < 0:01, ∗p < 0:05

Figure B7: Effects of VAA use on self-reported turnout, change in vote choice, and knowl-
edge on parties’ issue positions. Respondents with missing tracking data and reported
VAA use (n = 147) excluded from the analysis.
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Figure B8: Effects of VAA use on alternative outcomes. Observed = VAA users vs. VAA
non-users, ITT = Intent-to-Treat, CACE = Complier Average Causal Effect.
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Figure B9: Effects of VAAuse on civic knowledge, candidate recognition, and event knowl-
edge. Observed = VAA users vs. VAA non-users, ITT = Intent-to-Treat, CACE = Complier
Average Causal Effect.

Figure B10: Effects of VAA use on knowledge on parties’ issue positions, separated by
item. Observed = VAA users vs. VAA non-users, ITT = Intent-to-Treat, CACE = Complier
Average Causal Effect.
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Figure B11: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by age groups.

Figure B12: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by education.

Figure B13: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by gender.
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Figure B14: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by political ideology.

Figure B15: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by political interest.

Figure B16: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by civic knowledge.
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Figure B17: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by candidate recognition.

Figure B18: CACE effects of VAA use on self-reported turnout, change in vote choice, and
knowledge on parties’ issue positions, by pre-treatment party preference.
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https://www.wahl-o-mat.de/bundestagswahl2017/
http://www.bild.de/politik/inland/bundestagswahl2017/wahl-o-mat-zur-bundestagswahl-startet-am-30-august-53033038.bild.html
http://event.faz.net/wom/wahlomat-btw/
http://www.focus.de/politik/deutschland/bundestagswahl_2017/
https://www.freenet.de/nachrichten/wahlomat/index.html
http://www.handelsblatt.com/politik/deutschland/bundestagswahl/interaktiv/wahlomat_bundestagswahl/
http://www.infranken.de/regional/bundestagswahl/wahl-o-mat/
http://www.koeln.de/apps/wahlomat/
http://wahl-o-mat.ksta.de/
https://www.svz.de/deutschland-welt/bundestagswahl/machen-sie-den-test-welche-partei-passt-zu-ihnen-id17687051.html
http://www.mt.de/lokales/landtagswahl_2017/wahl_o_mat
https://wahl-o-mat.mittelbayerische.de/
http://www.mz-web.de/politik/bundestagswahl/wahl-o-mat-2017-welche-partei-passt-zu-ihnen--finden-sie-es-heraus--28249176
http://static-assets.rp-online.de/wahl-o-mat/
http://www.nordbayern.de/politik/welche-partei-passt-zu-mir-der-wahl-o-mat-hilft-1.6564575
http://www.ntz.de/wahl-o-mat/
http://www.noz.de/wahlomat
https://wahlomat.pz-news.de/
http://wahlomat.saarbruecker-zeitung.de/
http://wahlomat.spiegel.de/2017bundw/
http://www.stern.de/politik/deutschland/der-wahl-o-mat-2017-und-andere-entscheidungshelfer-im-ueberblick-6703528.html
http://wahlomat.sueddeutsche.de/
http://www.t-online.de/nachrichten/deutschland/bundestagswahl/id_81858872/bundestagswahl-2017-mit-dem-wahl-o-mat-die-passende-partei-finden.html
http://wahl-o-mat.tagesschau.de/
https://service.tagesspiegel.de/wahl-o-mat/bundestagswahl2017/
https://www.volksstimme.de/dossiers/wahlen/wahlomat
https://www.antenne.de/nachrichten/deutschland/wahl-o-mat-bundestagswahl-2017
https://www.welt.de/politik/deutschland/article167387539/Bundestagswahl-Welche-Partei-passt-am-besten-zu-mir.html
http://www.wiwo.de/politik/deutschland/bundestagswahl-2017/wahl-o-mat-zur-bundestagswahl-2017-welche-partei-passt-zu-mir/20134634.html
http://module.zdf.de/Wahl-O-Mat/2017/bund/
http://www.zeit.de/wahlomat/bundestagswahl


Appendix C Wahl-O-Mat screenshots

Figure C19: Wahl-O-Mat application: start screen

Figure C20: Wahl-O-Mat application: example item
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Figure C21: Wahl-O-Mat application: selection of parties for comparison

Figure C22: Wahl-O-Mat application: example result
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