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EXECUTIVE SUMMARY

The recent decade has seen growing interest imettgoting from the scholarly point of
view as well as form the perspective of policy makeéSome have argued that the
introduction of e-voting breaks down the barriemsdiering political participation and,
through easy access to the electoral process, dastout. Others have a more
pessimistic view, claiming that e-voting affectdyothnose few who are highly engaged in
politics already. This study aims to shed light thie topics beyond this debate. In
particular, our objective is to analyse the detaants that lead some citizens to opt for e-
voting and others for traditional means of parttipn. We ask the question of who is
voting online and how can we explain the choicéhefvoting channel? Only then are we
able to provide a more scrutinised answer to thesgon of whether Internet voting
indeed affects the aggregate levels of turnout.

Method

We draw our evidence from Estonia, the only couth@at has Internet voting available
for its citizens across the whole country as allgdmanding option to cast one’s vote. In
particular, our data stems from four elections: 2005 local elections, 2007 national,
2009 European Parliament and 2009 local electiongach of these years we have
conducted a post-election survey of approximateky thousand citizens who are eligible
to vote. Since our main research question is atheudifferences in the choice of voting
channel, this sample has been proportionally bpliveen e-voters, traditional voters and
abstainers. To achieve comparability between thielies we have synchronized the
research design of all four studies, i.e. gathdrddrmation about the same set of
variables, subscribed to the same sampling proesdand made use of the same data
collection techniques. This enables us to shed dmynteon the progress of e-voting, the
development and possible change in voting behandrto draw conclusions over time
beyond the descriptive and aggregate data.

Results

One of the main questions is whether Internet goBrercises an effect on aggregate
levels of turnout. We have addressed this questiayur surveys with careful attention

and the effect of e-voting does now seem to havamgact on aggregate turnout. In

2005, this extra-channel of electoral participatitiah not raise turnout levels. Our study,

however, reveals that this has changed over thetwasyears. Our simulation showed

that turnout in the 2009 local elections might h&aeen up to 2.6 percent lower in the
absence of Internet voting. A technologically inddchange in turnout by 2.6 percent is
far from negligible. Also, one needs to bear in dnihat Estonia has seen a rapid growth
of e-voters, affecting mostly the people who vatgveay. We have argued that from the



theoretical point of view, e-voting could only egise an influence on politically
disengaged people after it has been available fohike as the laggards, as opposed to
the early adapters, are the last to adopt the eelanblogies. Therefore, the mobilization
effects that we have found should not be dismigbed easily, since e-voting keeps
attracting ever larger audiences. The chancespbigically disengaged people come
across Internet voting are therefore increasing.

Regarding the variables that predict the usagewitiag as opposed to traditional means
of voting, age has been considered an importamegprp. We have found in our previous
studies that e-voting in Estonia has been indegagerty of younger generations. While
this is certainly true, the current study was ablshow that with the growing number of
e-voters at the last two elections in 2009, the nethod of voting became much more
dispersed across age groups than in early electidmns trend was visible particularly
during the 2009 EP elections where e-voting was &bhttract the broadest spectrum of
age groups. We have speculated in our 2007 rejpatriotzer-representation of the young
disappears over time as they grow older and keeyy tise opportunity to vote over the
Internet. This statement seems to gain validitygint of our comparative data analysis.

Estonia is a multilingual society with a considéeaRussian minority. Our multivariate
models have convincingly demonstrated that languagene of the most important
predictors of the usage of e-voting, highly sigrafit and stable over time, which
indicates a systematic exclusion of the Russiaalgpg minority from e-voting. The fact
that the e-voting procedure is offered only in B&o language caused a very large part
of the Russian speaking community to refrain frosmg this tool. In order to convince
larger parts of the already large community of Rarsspeakers in Estonia to use e-
voting, offering this device in Russian becomesigpdnsable. Compared to previous
elections, the two elections of 2009 improved thtiasion in this regard. More
information on the internet voting channel was noade available in the run-up to the
elections and clickable “adds” in Russian were grubfficial websites, leading potential
voters to the internet voting website.

With respect to the ICT variables such as compukingwledge and the frequency of
Internet usage, they have been important predictbtise usage of e-voting in 2005 and
2007, but loose their significance in subsequesttens. This finding can be explained
in a similar fashion with the disappearing overresgntation of the young voters.
Namely, as more people start using e-voting anth@$’C-literate cohorts age, the main
predictors of early elections loose their explanafmwer.



Political variables are the weakest predictorshef voting channel. To summarise, we
have found that the variable measuring trust inglreecedure of e-voting has remained
significant for all the elections under investigati As we have reported in our 2007
study, most of the use of e-voting boils down t® $imple question: does one trust or not
this mechanism to take one’s vote correctly intcoaat, producing trustworthy results?
If this question can be answered by an unconditjaralmost unconditional “yes”, then
the probability for one’s use of e-voting at thdlpgoes up significantly. Any successful
information policy pointing in the direction of ghg voters trust in the mechanism itself
will therefore make this means of participation empopular.

Our multivariate models have also displayed a numb@on-results, which are of great
interest to us. For example, while controlling éher variables, we do not find an effect
of gender, income, education and the type of se#td (urban, rural) on the choice of
voting channel. This indicates that e-voting does introduce systematic biases in a
socio-demographic sense (with an exception of laggy and is therefore a truly
democratic procedure. This finding is even moradssince our results remain stable
over time.

When e-voting was introduced in 2005, an importargstion was raised by politicians of
whether e-voting is politically neutral. Indeed, wave found through the bi-variate
relationships that e-voters do behave differerdlyraditional voters with respect to their
party choice. In particular, we have found discrepas between traditional voters and e-
voters in how they vote for one party, and not dtfger. Also, our multivariate models
show that left-right auto-positioning and the fregay of political discussions had
significant impact on the choice of e-voting. Howev these effects completely
disappeared in our overall model, suggesting thedd variables are correlated with more
dominant determinants of e-voting: when controllfiog all the independent variables,
the initial political bias disappears. Moreovere fhartial political models had very little
explanatory power, hence we conclude that in thertan case the introduction of e-
voting can be regarded as politically rather inmbce

Finally, we have seen that both voters and politarties are quickly adapting to
Internet elections as well as the Internet as tornmation source. As would be expected,
in general voters are more engaged in the camph&nare non-voters although sizable
percentages of non-voters also were engaged initggabout the campaign. Moreover,
some campaign activities affect both voters and-vaiers similarly. Indiscriminate
campaign tactics, such as political ads in newsgaged magazines and street tents, and
direct mail similarly penetrate across both grougewever, if we consider exclusively
Internet as a mode of education to learn aboutdnepaign, then we find Internet voters



are much greater consumers of online informatiommared to both election day voters

and advance polling station voters. When we comfeeesults of these questions with

the ones from the 2007 Estonian parliamentary ielectwe see slight shifts across

various categories. However, voter interest diffebetween the two elections, and there
was a clear increase in 2009 in voter use of thernet to gather information. There has
also been an increase in the use of non-traditiomadia aggregators — blogs — as
information sources between 2007 and 2009.



INTRODUCTION

This report for the Council of Europe analyses tileads in the use of Internet voting
since 2005, the year in which — for the first timéhis means of casting a valid vote in a
legally binding election became possible for theéoBmn electorate. Thanks to the
Council of Europe and the Estonian government we\able to academically follow up
on the Internet voting experience in Estonia ewetes Amongst other things, we have
conducted computer-assisted telephone surveys tai#e?005 local elections, the 2007
national elections, the 2009 European Parliamegdtiehs and the 2009 local elections.
In this report we present the data from the twweys from 2009 and compare it to the
earlier data. In particular, we will assess whaing channels have been used by what
type of citizens and we will explore the variousrtjggpation patterns and political
behavior of citizens over time.

The data, exclusively gathered for this projectpves us to analyse various voting
channels and their appeal to citizens. It offerghe opportunity to predict the usage of
Internet voting versus traditional means of votiygtaking into account numerous socio-
economic, political and technology-related dimensid-urthermore, this report offers an
over time perspective covering four elections anhdorovides fruitful comparative
insights. To achieve comparability between the istidve have synchronised the
research design of all four studies, i.e. gatheméamation about the same dimensions,
subscribed to the same sampling procedures, ane onsal of the same data collection
techniques. This enables us to shed light on tbgrpss of e-voting, the development and
possible changes in voting behavior and to draw t¢imee conclusions beyond purely
descriptive and aggregate data.

The report is structured in a similar fashion te gnevious two reports of 2005 and 2007.
After the introduction, the second section of tleeart lays out the context in which
Internet voting in Estonia has evolved. As we hdeeoted considerable attention to the
description of the context of e-voting in our prws report, we refer the reader to also
have a look at the 2007 report. The goals of thalystwill be introduced in the
subsequent section four. Methodological foundatiasswell as the overall setup of the
study are highlighted in section five. Section @xtains the analytical part of the study,
involving both bi-variate and multivariate analysdshe electoral campaign in the age of
the Internet as well as answers to the questiavhgfEstonians chose (or refrained from)
voting over the Internet. Section seven providdsriaf summary of the findings and
section eight builds a number of recommendationghenbasis of the results of our
analyses. The last section, the Annex, containsiaber of tables we refer to in the
section on the Internet and electoral campaigns.
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CONTEXT OFINTERNETVOTING

Estonia and ICTs in general

Estonia is one of the most progressive countriduiope when it comes to the use of the
Internet and other ICTs in both the private andghbblic sector. Amongst other things,
Estonia is the only country in Europe where acteske Internet is legislated as a social
right. Already in February 2000, the Estonian Ramknt approved a proposal to
guarantee Internet access to each of its citizess like any other constitutional right.
Being one of the leading investor in ICTs in therip Estonia has reached a strong
technological infrastructure: 63% of the househ@ds connected to the Internet as of
2009. Since the introduction of Internet voting205, this figure almost doubled. Also,
today, more than 70% of citizens aged from 16 taridusing the Internet (Table 1).

Table 1. Internet connections and Internet users ifEstonia
2005 2007 2009

Households with
Internet connection at38.7% 52.9% 63.0%
home

Internet users among

16-74 year old 59.2%  63.6% 71.2%
individuals

Source: Statistics Estonia (20M@vw.stat.ee

Overall, the use of the Internet is still growingdathe access density is increasing, as is
the spread of the public services available onlik@merous services offered online by
the state to its citizens and companies are novgadaye heavily in demand than their
offline counterparts. Examples include corporat@ensonal income tax declarations, the
monitoring of children’s progress at school, etbeThumber of public services that are
being made available via the Internet is rapidlgvwgng and the government’s cabinet
meetings have been changed to paperless sessiogsaugeb-based document system
since 2000.

Estonia’s governing bodies actively support theedlyment of a society using up-to date
information and communication technologies. To hedlais aim, “Principles of the
Estonian Information Policy 2004-2006” were adopteday 2004 to “strengthen the
central IT co-ordination and increase consistenog eollaboration in developing the
information society”. In November 2006 the Estonigovernment endorsed the
"Estonian Information Society Strategy 2013", whiska development plan presenting a
general framework and basic objectives for the dhreanployment of ICTs in the
development of a knowledge-based economy and godibe objectives of the Estonian
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information policy for the upcoming years are th&aduction of e-services in all state
agencies and training and knowledge-raising aawitor the whole society. In addition
to strengthening the efficiency of the Estonianneeoy and society, the policy aims to
adapt national action plans to be in line with Hidpties (particularly the objectives set
out in EU i2010 and eGovernment action plans).

Additionally, an information technology action plas annually approved by the
government to set out information policy prioriti@sd aims. The Ministry of Economic
Affairs and Communications is responsible for tbeocdination of the action plan which
summarizes the activities that state agencies puplace for the development and
strengthening of the information society. Variousjgcts aim at developing and
integrating ICT infrastructures of state and logavernments into a citizen-friendly
service. Some key projects in this regard are #uidipate portal (www.osale.ee), the
eGovernment portal, the eSchool project and thetreleic X-Road environment project.

E-voting in the context

In October 2005 Estonia became the first countrtheaworld to have nationwide local
elections where people could cast their bindingesobver the Internet. This world
premiere was followed by the national parliamen&gctions in 2007 where the number
of Internet voters reached 3.4% of the total nundfezligible voters. In the following
European Parliamentary elections in 2009 the nurabervoters increased to 6.5% and
in local elections of 2009 to 9.5% of the eligiblaters. Figure 1 presents the growth of
e-voters and the overall turnout in elections giegdly.

! http://www.vvk.ee/index.php?id=10610
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Figure 1. Turnout and the number of Internet voters
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The success of the e-voting in Estonia is basedhenwidespread use of electronic
identification cards. Since 2002 more than oneiomlbf these credit-card size personal
identification documents have been issued. Fornetevoters they allow people to cast
legally binding digital votes at a high level ofcsety. Participation in the electronic
ballot requires a computer with an Internet conioecand a “smart-card reader”. For less
than ten Euros, these card readers are easilyablaidt computer shops, supermarkets
and bank offices. For users without a personal aderpor Internet access, Internet
voting is accessible through a wide number of fheternet access points in public
libraries, community centers, banks etc.

For Internet voting, the user goes onto a webditth® National Electoral Committee,
www.valimised.ee ww.voting.eg The user first inserts the ID-card into a cazdder
and goes onto the website. Then the user is ratjtoredentify himself/herself through a
PIN-code associated to his/her ID-card. If the useligible to vote, the system displays
the list of candidates by party in the user’s emadtdistrict. The user chooses a candidate
by clicking on the name and confirms the choicaubing a second PIN-code. At the end
of the process, the voter receives a confirmatian the vote has been cast.

During the 2005 local and 2007 national electiamgrhet voting was available during
three days of advance voting in the week precetlirgespective elections. The period
during which it is possible to vote was extendeddwen days in both elections of 2009.
To prevent coercion and fraud, Internet voters vatli@ved to electronically recast their
electronic vote with their previous vote being ¢ete For similar reasons, Internet voters
can dismiss their electronic vote altogether byticgsa paper ballot during the early
voting period.

13



In order to learn about early development of thetag and concomitant legal issues, as
well as the technical proceedings and e-votinggules we refer to our previous reports
of 2005 and 2007.
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GOALS OF THE STUDY

The main goal of this study is to monitor the depehent of Internet voting in Estonia
throughout the period where it has been availablaraadditional means to cast one’s
vote. In particular, our aim is to analyze the ficdil, demographic and socio-economic
factors and effects linked to the use of Interraging in Estonia. Our analysis is based on
four surveys that were carried out after each ®ecsince 2005 including: the local
elections in 2005 (October), the national electiams2007 (March), the European
Parliament elections in 2009 (June) and the loladtiens in 2009 (October). Based on
the conducted telephone surveys and the obtaintd e study aims at answering the
following questions:

1. Who votes online? Who prefers the traditional clerof participation at the
polling place? Do the socio-demographic and socamemic profiles of Internet
voters differ in any substantive way from thoseingtat the polling station and
from those abstaining in the elections?

2. How can we explain the choice of the voting cha®nel

What is the impact of offering Internet voting dectoral participation?

4. What are the political effects (if there are any)abectronic voting? Is the
introduction of this channel of participation pwmélly neutral with regard to the
outcome of the elections or not?

5. What role did ICTs play in the campaign precedimg 2009 European Parliament
and local elections?

6. How do these results compare with the analysisepted in the earlier studies
and what are the more general over time trends?

w

In answering these questions, this study is ablgrdeide a thorough description and an
in-depth analysis of the impact of Internet votmgthe elections and the related voting
behavior of the electorate. This allows us to gateesome substantive conclusions and
recommendations regarding both the specific apjpdicaf e-voting in the Estonian case
and more general aspects of the Internet as a mwwgvchannel and its impact on
elections. The fact that the findings of the stadier a powerful perspective over time
(because of the related studies conducted inedtiehs where e-voting has been present)
strengthens the relevance of the results and csiodsi of this research.
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METHODS

In order to answer the above-mentioned questiofter aach election we conducted
classic, computer-assisted telephone surveys amtmg Estonian electorate.

Approximately 1000 respondents were sampled foh @ht¢he studies who had the right
to cast their ballot in the corresponding electiddewever, since our major goal is to
compare Internet voters with those voting at thiingpstation, and those abstaining in
the elections, our sampling strategy needed to ustctor the choice of the voting

channel. To achieve this, we instructed the suc@ypany to sample Internet voters,
voters at the polling station and abstainers inr@dmately three equal parts. For
statistical reasons, a purely random sampling tgcienwould have lead — in particular in
2005 and 2007 - to low numbers of Internet votemsoray the respondents (see
explanations below). With only a few dozen e-votarsur survey, most of the analyses
would have been impossible to conduct. Hence trecehof oversampling Internet

voters. The following table illustrates the respemid in all four surveys according to the
choice of the voting channel.

Table 2. Sample structure by voting channel

2005 Local 2007 National 2009 EP 2009 Local
Voters at the 318 33.9% 365 37.3% 278 28.0% 33733.7%
polling
station
Internet 315 33.6% 367 37.5% 400 40.3% 32832.8%
voters
Abstainers 305 32.5% 246 25.2% 31531.7% 334 33.5%
Total 938 100% 978 993 100 999 100%

100%

These data allow us to undertake a thorough amsabfsine voting channels and voting
behavior of the Estonian electorate. The surveyhotetused was CATIcomputer-
assisted telephone interviewand the surveys themselves were outsourced tova\s
agency in Estonia, called OU Faktum & Ariko.

Despite the fact that the number of e-voters hasnbepidly increasing, a major
difficulty was to sample a sufficient number of eters. Evidently, it is difficult to rely
on the random sampling strategy when there are abbtut 9000 e-voters in the first
place (like in 2005). The likelihood that theseeraases will be sampled will be very low.
In order to overcome this difficulty, the Estonilliational Electoral Committee, on our
request, provided us with 1000 names of e-votargjamly chosen, who participated in
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the elections. The survey company researched tbaephumbers of these voters and
contacted them with the permission of the Elect@Q@mittee. The voters’ details were
later completely anonymised by the survey instit@ensidering the rather low number
of e-voters, especially during the first coupleebéctions, it is very satisfying that we
managed eventually to interview a number of e-\wotieat corresponds to one third of our
total sample.

The Estonian National Electoral Committee has gitlea research team — as already
mentioned — access to its aggregate data in coitfowrth, and within the limits of, the
data protection and electoral legal framework. Takegether, these data sources
combine aggregate data (official statistics) wattlividual level data (stemming from our
survey) and allowed the research team to effegti@siswer the questions presented
above. We would like to warmly thank the Estoniartharities for their exemplary
cooperation with our research team.

The proponents of the study can build on a largeeegnce with surveys in the field of e-
voting. Central questions of already developed tom@saires, particularly those of the e-
voting pilots in the Swiss cantons of Geneva andchy were used in their original
wording or adapted to the Estonian context. Thearh team replicated the first (2005)
guestionnaire for the survey, adding relevant doest primarily concerning the
campaign preceding the actual poll.
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RESULTS

The Internet and the campaign in the 2009 EP elects

In 2009, our survey of a sample of the Estoniarctetate also included a series of
guestions related to the European Parliamentactietecampaign and where Estonian
voters obtained their political information. Thegeestions replicate a series asked for the
first time in the 2007 parliamentary elections. npary research question is whether the
addition of the Internet voting channel in Estong& altering how voters access
information, and how political parties are reachiogt to potential voters: is the
availability of Internet voting changing the naturfepolitical discourse in Estonia? The
survey questions on the flow of political infornatifocused on (1) the general way in
which voters were exposed to the campaign; (2) drandividuals used the Internet to
educate themselves about the issues, parties,aatidates in the election, (3) the most
common ways that voters perceived the politicatipsiused to communicate with them.
For each of these three sets of questions, we exafinst the difference in perceptions
and experiences between voters and non-votersiktinopean parliamentary elections.
Second, we consider differences in perceptions experiences among Election Day
voters, polling station advance voters, and Intexmers. Our interest is in seeing if
voters who cast ballots using different modes ofingp also access the campaign
differently. For example, do Internet voters alsse uthe Internet more to access
information about the campaign? In addition, udingse data we can see the ways in
which voters and non-voters differ in their seaf@hcampaign information. Finally, we
can examine how voters and non-voters perceiv@uisl of campaign information from
parties and candidates and whether there are ehifes in perceptions across various
groups.

We begin by examining the sources from which indlinals obtained information
regarding the campaign and elections (Table 3)wésld be expected, in general voters
are more engaged in the campaign than are nonsvat#rough sizable percentages of
non-voters also were engaged in learning aboutdhgpaign. When we consider various
campaigning tactics, we find that there are sonmmapeagn activities that affect both
voters and non-voters similarly. Indiscriminate gamgn tactics, such as political ads in
newspapers and magazines and street tents, arad diedl similarly penetrate across
both groups. There are also very high levels oepation across both groups for radio,
television, and newspaper articles. Voters are misce likely to discuss the election with
co-workers or friends compared to non-voters.

When we examine campaign information sources fty woters, based on their mode of
voting, we find that there are marked differencesMeen individuals who vote in person
on Election Day, those who vote early in persongd &mernet voters. Specifically,
Internet voters tend to be less affected by trawl@ti modes of political communication.

18



They are less likely to have obtained informatioonf radio, flyers and leaflets, party
tents and outdoor events, or direct mail. Intexugers are similar to other voters in their
use of newspapers and television as sources dfalenformation but they listen to the

radio less than in-person voters. The major diffeeebetween Internet voters and polling
place voters is that Internet voters are more yikel obtain election information online

and to talk about the election with family memb@isere are also interesting differences
between advance polling station voters and Eledliag voters. Advance voters tend to
be slightly more engaged than are Election Day rgote the process of obtaining

information about the election, except that eadyevs use the Internet slightly less than
Election Day voters for information.
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Table 3. Campaign Information Sources: Averages biode of Participation

Could You Tell For EachDid You Vote In

Information Source The 2009 EP How Did You Vote In These
Whether You Have Elections in Elections?

Obtained Information OnEstonia?

The Issues At Stake In The

Elections From These Voted  Voted In
Sources  During  Theyes No On  Advance By
Campaign Preceding The Election  Polling |~ et
Elections? Day Station

Editorial contributions to

newspapers and magazineg4.05% 62.22% 75.45% 83.33%  72.00%
Radio broadcasts

concerning the elections 64.96% 56.51% 71.43% 79.63% 59.00%
TV broadcasts concerning

the elections 86.95% 72.38% 85.27% 96.30% 86.50%
Leaflets, flyers 39.88% 47.94% 45.54% 53.70% 34.50%
Political ads in newspapers

and magazines 35.48% 38.10% 37.959%4.44% 32.75%
Posters in the streets 22.14% 33.02% 24.11% 16.67% 21.50%
Opinion polls 37.24% 20.00% 28.13% 33.33% 43.00%
Party's election tents, stalls

in the streets and parks 7.62% 10.48%2.50% 7.41% 5.00%
Direct-mailing materials 34.16% 31.43% 37.50% 48.15% 30.50%
Discussions at your

workplace/educational

institution 26.83% 15.87% 21.43% 25.93% 30.25%
Discussions among your

family, friends 63.64% 52.06% 55.36% 62.96% 68.50%
Communications on the

Internetinternet 18.77% 16.19% 13.39% 9.26% 23.00%
SMS/text messages 6.89% 6.03% 4.91% 9.26% 7.75%

20



Email 9.68% 10.48% 6.70% 7.41% 11.75%

Somewhere else (partisan
happening, public
debates, etc) 7.18% 6.35% 6.25% 3.70% 8.25%

Note: bold-faced entries are instances where attfte the observed row frequency
comparisons are statistically significant, p<0.BBtries in italics have a p<0.10.

Next, we consider differences in the use of therhm#t as a mode of education for
citizens in Estonia (Table 4). Not surprisinglytets are more likely than non-voters to
use the Internet to learn more about the campalgmugh 30 percent of non-voters also
read about the campaign online. In almost everg,oasers used the Internet more than
non-voters for campaign purposes. When we exanoters more carefully, we find that
Internet voters are much greater consumers of @riliormation compared to both
Election Day voters and advance polling stationexst Internet voters were 20
percentage points more likely to have read abauetéctions online and to have used the
Internet to inform themselves about politics conegato traditional Election Day voters.
Online information about candidates and politicattigs was used by almost 40 percent
of voters and 46 percent of Internet voters inrtiseiarch for election information and
almost 38 percent of voters and 44 percent of metevoters used the Internet explicitly
to find information about whom to vote. Internetters bring their ICT skills to all
aspects of the electoral process, not just theegsoof voting. We also see small but
important differences between advance polling atatioters and Election Day voters,
with advance voters more likely to use the Interteetlearn about politics and the
elections.

When we examine new modes that political parties nae to communicate with
potential voters—such as blogs, emails, videosprdine commentaries—we find that
there are few differences among voters and nonsvateamong voters voting online or
in a polling station. Voters and non-voters alikatelhed campaign video clips online,
which suggests that this is a medium that can pateeto the non-voting population even
if it may not have motivated them to cast a baNaiters were much more likely to read
blogs to inform themselves about politics compacedonvoters. Only a small number of
voters signed up for emails or posted informatibawd the election online, with Internet
voters the most likely to do so. In Tables 4 andt % important to note that there are
several questions, such as whether individualsesigmp to receive emails from the
candidates or political parties, which have veny l@sponse rates. In such cases, it is
difficult to make any generalisations across votimgde for these questions.
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Table 4. Internet as a Mode of Education: AverageBy Mode of Participation

(In Percent for those Answering "Yes")

Did you vote in the How did you vote in these
2009 EP electionselections?

in Estonia?
Yes No Voted Voted Voted

on in by

Electio Advanc Internet

nDay e

Polling
Station

In the months leading up
to the EU parliamentary
elections, did you hear or
read anything online
about the EU 46.55 61.19 40.00 68.77
parliamentary elections? 65.68% % % % %
Do You use the Internet in
order to inform yourself 30.60
about politics? 40.15% % 38.35% 25.00% 41.93%
Volunteer online to work for
a campaign 1.27% 0.85% 0.75% 0.00% 1.54%
Look for more
information online about
political party or
candidates' positions on
the issues or voting 21.79 28.36 34.62 45.64
records 40.76% % % % %
Look online for whom to 19.66  30.08 43.59
vote 38.48% % % 7.69% %
Participate  in  online
endorsements or ratings 25.21 26.87 19.23 37.95
polls 34.24% % % % %
Use the Internet to check
the accuracy of claims
made by or about the 1496 1194 23.08 26.15
political party or 22.46% % % % %
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candidates

Watch video clips about the

political party or candidates

or the election that are 19.66

available online 26.09% % 20.15% 19.23% 28.72%
Sign up to receive email

from political party or

candidates or campaigns  3.44% 0.85% 0.75% 0.00% 4.62%
Post your own political

commentary or writing to an

online news group, website

or blog 6.16% 556% 6.72% 3.85% 6.15%
Forward or post someone

else's political commentary

or writing 1.81% 043% 1.49% 3.85% 1.79%
Create and post your own

political audio or video

recordings 17.21% 9.40% 13.43% 15.38% 18.72%
Forward or post someone

else's political audio or

video recordings 3.44% 0.85% 0.75% 0.00% 4.62%

Note: bold-faced entries are instances where asaimwe test for the observed row
frequency comparisons are statistically significgmt0.05. Entries in italics have a
p<0.10.

We next consider how political parties and candigatused various modes of
campaigning to push information to citizens, ace®ed by the citizenry (Table 5). Not
surprisingly, we see that parties and candidates wmre likely to have their messages
received by likely voters as compared to non-vot&se most indiscriminant form of
campaigning—door-to-door canvassing—was little usethis campaign. E-voters and
early voters reported more contacts by mail fropady or candidate compared to others.
Likewise, Internet voters were three times as {ilkad others to receive an email contact
from a candidate or party.
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Table 5. Information from political parties and candidates: Averages by mode of
participation

Did You Vote In TheHow Did You Vote In These
2009 EP Elections InElections?

Estonia?
In the past two monthsYes No Voted on Voted in Voted
have you....? Election  Advance by
Day Polling  Internet
Station

Received mail urging
you to vote for a
particular political party

or candidate 24.49%  15.24% 19.64%  22.22%  27.50%
Received email urging
you to vote for a
particular political party

or candidate 12.17%  8.25%  5.80%  0.00%  17.50%
Been visited at home by
someone urging you to
vote for a particular
political party  or
candidate 161%  032% 3.13%  1.85%  0.75%
Received prerecorded
telephone calls urging
you to vote for a
particular political party

or candidate 5.87% 3.49%  4.91% 7.41%  6.00%

Note: bold-faced entries are instances where asaimywe test for the observed row
frequency comparisons are statistically significap€.05. Entries in italics have a
p<0.10.

When we compare the results of these questions the2007 Estonian parliamentary
election with the ones from the 2009 European gadintary elections, we see slight
shifts across various categories. However, voteer@st differed between the two
elections, and there was a clear increase in 2008ter use of the Internet to gather
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information. There has also been an increase inuge of non-traditional media
aggregators — blogs — as information sources bet®66e7 and 2009 (see Annex).
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Participation in elections: General and socio-denraghic aspects

Where and when voters participated

For the further analysis of the survey results, @ndnalogy to the previous studies, we
first reduced the data concerning the geographdisiribution of our respondents
according to the type of settlement they live iheif place of residence has been coded
as either urban or rural, allowing us to measuretidr or not the introduction of e-
voting indeed creates — as it is often hypothesindtie literature — a cleavage between
cosmopolitan, urbanised voters using this “hypefhfoof participation and their less
modern, rural counterparts, who prefer to relyraditional voting methods.

Figure 2. Mode of vote by place of residence (%)
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The results of this analysis support the findingsthee previous studies: there is no
significant difference in the general participatattern and the use of e-voting based on
the origin of the respondents. In other words,ghgemo major difference or bias between
urban areas and the countryside (Figure 2).

Regarding the locus of Internet voting, Table 6vehdhat a large majority of e-voters
cast their e-ballot from home, and increasinglyifsone considers the over time trend.
Conversely, workplaces and educational institutiams loosing their importance as
places to access e-voting system and only a vemyeld number of users have logged
onto the system in order to vote either from théligulnternet access point or from
another place, for example a café or a friend’sela
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These results indicate a significant move towardea@r more private form of voting
behavior. E-voting seems to be increasingly a featd the private environment rather
than an activity carried out in a public place. \ee it is a truly individual form of
voting, however, remains an interesting questiohas been long speculated that voting
from home reduces vote confidentiality, and mayosepeither younger or elderly voters
to the influence of their close relatives. The extely low numbers of re-cast votes over
the Internet, indeed a quasi-absence of the lajteggainst these assumptions, though. If
“private” voting was the result of coercion behitldsed doors, this would arguably lead
to higher numbers of re-cast ballots. Likewise, ptamts would have started to appear.
So far, this was not the case.

Table 6. Where e-voters cast their ballots

2007
2005 Nationa 2009 2009
Local | EP Local
Home 545% 68.3% 78.8% 76.8%
Workplace/educational
institution 36.6% 28.4% 18.1% 21.7%

Public Internet access point  5.1% 1.4% 0.5% 0.6%
Elsewhere (cafe, friend's
place 3.8% 1.4% 1.8% 0.9%

Abroad n/a 0.5% 0.8% n/a
100% 100% 100% 100%

With regard to the usage of e-voting across thaggieriod, we have aggregate data that
is based on the entire group of e-voters. It isartgnt to note that the voting period was
extended from three days in 2005 and 2007 to seesgs for both elections in 2009,
thereby following our previous recommendationsdarextension of the Internet voting
period.

The common feature of all elections is that thenapg day of the e-voting period
attracted most voters (Figure 3). However the tsesigmonstrate two distinct patterns of
the usage of e-voting. In 2005 and 2007 duringetlttays of e-voting the number of e-
voters gradually decreased toward the end of thiey@eriod, whereas in both elections
in 2009 the number of e-voters started to growr dfte third day of early voting. The V-
shaped pattern of the usage of e-voting is moshfitue to the fact that the third day was
a Saturday, but it also points to the importancéheflength of the voting period as an
important determinant of voting activity, espegiafl considering e-voting as a means of
convenience voting. Finally, the campaign may hasen more concentrated towards the
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beginning of the early voting period and towards ¢hd, a pattern that could be observed
in other contexts of early voting over a week orene.g. in Switzerland). In the Swiss
case, too, there generally is a camel-back-shapece of participation over the early
voting period, indicating that large parts of tHecéorate cast a vote immediately upon
receiving their voting material, with the other wrapart of the electorate waiting for the
end of the campaign and sometimes for the verynheshent. Note that similar patterns
can be observed with regard to invoice paymenepatt While numerous people like to
“get the thing out of the way”, others wait — foiymad reasons — until the very last
moment to make their payment. Possibly, the extensf the voting period also leads to
similar patterns to which campaigning has adaptegharticular in Switzerland, where
voting is a very regular act of democratic decismaking due to the existence of direct
democracy at all levels of the federal state.
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Figure 3. E-voting across the voting period (numbef voters by days)
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Differences in the frequency of voting over theehniet can also be measured across the
hours of the day. We have collapsed four electiates two charts by the length of the
voting period (Figures 4 and 5). As these Figuresas there are normally two peaks of
e-voting regardless of the election type. The fose is between 9 am and 11 am, the
second one between 6 pm and 10 pm. Based on tinesegs, one can assume that the
majority of e-voters voted either at the beginn@igheir working day and when getting
home from work. The weekend days seem to be nopérce although Saturday has a
more equal distribution of voting hours than anlyentday. The distribution of the other
hours of the day is almost identical, with a quasi absence of e-voting between
midnight and 8 am. Finally, Figures 4 and 5 shout tihere are almost no differences
between the individual elections with regard to timurly voting patters. A similar
pattern holds for the two elections in 2005 and72@@ere the voting period was limited
to three days.
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Figure 4. Number of e-voters by days and hours (2G0hd 2007)

Figure 5. Number of e-voters by days and hours (2D0
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Participation in elections by age and gender

Age and gender are the two demographic variablas dre of obvious interest when
researching Internet voting. A particular interéss in their impact on the choice of
voting channels, in order to answer questions sisctare younger people more likely to
engage in e-voting?” and “what is its impact onitpzl participation?” Gender is
interesting with regard to potential gender gapsinternet voting. Our results are
displayed in Figure 6 and Table 7 and in both casgssurveys show very interesting
results.

Considering voting behavior by age category, itdnees clear that above all younger
people participated by voting over the InterneguiFé 6 indicates how far the decision to
vote at the polling station, to vote by Internetnot to vote at all is related to the age of
the respondents.

Figure 6. Mode of vote by age (%)

The curves in Figure 6 reveal that e-voting shdvesitverse trend across age compared
with the trend of voting at the polling station. €Ttatter almost linearly increases with
age while the opposite is true with regard to Imé¢rvoting. A deviation from this
pattern, however, occurred during the 2009 EP ielest which stands out as an election
where Internet voting was used not only by the ygpuaters but also almost at equal
rates up until the age group of 40-49. Had we neasured the usage of e-voting in the
2009 local elections, we could have concluded #isathe number of e-voters increases
the new method of voting becomes more dispersexsa@age groups and becomes less of
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a property of the young voters. However, while aatirely false, this pattern seems to be
conditioned by a particular election. In this cadee “second order” EP elections still

attracted more e-voters than the local elections f@ars before, but also managed to
attract an age group of 50-59 at the level whetwag not been reached by any other
election. The following figure (Figure 7) showsslparticularity of the 2009 EP elections

graphically. The figure shows fitted polynomial e lines of the usage of e-voting

across the age groups for all the elections.

Figure 7. Fitted trend lines of the e-voters by ageups (%)

Let us now return to the patterns of general votxehpavior on the basis of the age
groups. Regarding the youngest age group (18-29%lgerve that e-voting appears to
be, indeed, more popular than voting at the politagion and thus, we can conclude that
the introduction of Internet voting seems to hawgaificant impact on the participation
of younger voters in elections, but the ceilingeetfconditioned most probably by the
general level of political interest impedes the ygpuo become the most prominent age
group in voting online. In Figure 8 we have redutieelcomplexity of the actual data and
calculated the means for each type of voting bemaabstention, voting at polling
station and voting online) across all four elecsidor each of the age groups and plotted
the fitted polynomial trend lines. These show teaayal patterns of voting behavior on
the basis of the age groups.

Figure 8. Fitted trend lines of voters based on timeans of all elections (%)
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Another interesting question arises with regartheopotential gender bias in the usage of
Internet voting: does the introduction of e-votimgroduce a gender gap and if so, how
does it evolve over time? Before answering thesestipns it should be noted that
females are over-represented in the total Estopaoulation. According to the official
statistics in 2005 through 2009 53.9% of the peopére females (Statistics Estonia
2009). Thus, if there is no gender bias in the esaige-voting we would expect the
female proportion of Internet voters to be slightigher than the proportion of male
Internet voters.

Table 7 shows the results of the choice of thengothannel by gender and indeed, it
reveals that female voters are slightly over-regmésd in using Internet voting and this is
similar to the aggregate age-structure of the Eatopopulation.

Table 7. Gender and mode of participation (%)

Vote at polling station Vote by Internet Abstentio

200 200 | 200 200 | 200 200
5 2007 20 9 5 2007 20 9 5 2007 20 9
Loc Natio 09 Loc |Loc Natio 09 Loc |Loc Natio 09 Loc

al nal EP al al nal EP al al nal EP al
Males | 41. 34. 37. | 49. 46. 41. | 45. 54. 44,

2 385 5 4 8 48.8 8 5 3 449 3 9
Fema | 58. 65. 62. | 50. 53. 58. | 54. 45, 55.

les 8 615 5 6 2 512 3 5 8 55.1 7 1
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Fortunately, we have a precise measure of the pategender bias in the form of the
aggregate data of Estonian e-voting. Figure 9 shbe/actual usage of Internet voting by
gender. What this figure reveals is that there svastable gender bias in the usage of e-
voting toward males in the first election whereagivg was available. One could theorise
that e-voting as a form of techonological innovatimay attract men as early adapters
rather than women, but with subsequent elections, &ith the overall increase of
Internet voters, this bias gradually disappearg 2009 local elections almost reached an
equlibrium in this respect. As of the most recdat®&on, there is no sizeable gender bias
in Internet voting anymore (note, the dashed lirgsesenting the distribution of males
and females among the electorate).

Figure 9. Internet voting by gender (%)
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Thus, we conclude that during the first two elewsiomale voters were slightly
disproportionately more mobilised by the possipitib vote over the Internet than was
the case with their female counterparts, but tias bas almost disappeared by today. In
our subsequent analysis we will come back to thiatpn more detail.
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Potential impact of e-voting on the frequency of elkctoral participation

In the following section, we focus on one of thestimndamental question of this report:
the potential impact of e-voting on electoral turf)o.e. to what extent the adoption of e-
voting can increase the level of political partatipn. Keeping in mind that one of the
main reasons for introducing e-voting was to inseeaoter turnout, the following
analysis is of major interest to both academicspolity makers.

First, Table 8 presents the frequency of the redgots usual frequency of political
participation in elections and compares the latigheir specific mode of vote across all
the elections under investigation.

Table 8. Electoral participation by mode of vote (%

In all In some From time to
elections elections time
Vot t i
2005. Local og at polling 776 18.0 35
elections station
Vote by Internet 70.2 24.4 4.8
Vot t i
2007 o at Poling 2g g 20.1 0.8
National station
elections Vote by Internet 67.9 29.4 2.5
2009 EP Vote at polling 277 18.0 43

elections station

Vote by Internet 70.3 27.6 2.1
2009 Local Vote at polling
elections station

Vote by Internet 59.9 35.2 4.9

66.5 30.9 2.7

Table 8 reveals that there is a slight differeneéseen the usual patterns of political
participation of voters who vote by traditional meaor over the Internet. In particular,
we observe that the disciplined voters who votallior most elections are more frequent
among the traditional voters than among e-votenversely, among e-voters, the
categories of less frequent voters are larger #mang traditional voters. Radical non-
voters, however, are just as rare among traditivodrs as among e-voters (less than 1%
in 2005 and 0.3% in 2007 and none in 2009).

In order to provide a more comprehensible represem of the above-mentioned
pattern, Figure 10 demonstrates the average paaticn levels of all four elections by
the type of voting. One can see immediately thaséhvoting at the polling station vote
more regularly (by 8.1 percentage points) than tergp and conversely, e-voters are 7.4
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percentage points more likely to vote in some (gzosed to all) elections than traditional
voters. In other words, e-voters are less disagolim their electoral participation, a fact
which could indicate a slight mobilisation effeétesvoting.

Figure 10. Average participation levels by the typievoting (%)

100.0

90.0
75.2

80.0

70.0

60.0

50.0 T

40.0 -

30.0 -

20.0 -

100 1 28 35

0.0 -
in all elections in some elections from time to time

& Voted at the polling station & Voted by Internet

Following the structure of the previous studiesalso asked the respondents to answer
the question whether they believe that the intraddacof e-voting could boost the
frequency with which they participate in electiofRggure 11 contains the answers to this
guestion as a function of the respondent’s usugtaof political participation.
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Figure 11. Subjective estimation of future increasa participation if e-voting is
introduced as a function of the frequency of theusa pattern of political participation
(%)

Note that respondents indicating that they votedllielections were not asked about the
potential of e-voting to increase their future ngtirequency.

Analysing this figure, we see that voters who usuahly vote in some elections are
slightly more positive about e-voting’s ability tpromote their future electoral
participation. The slight exception seems to bedfeetion in 2005 when e-voting was
first available. There was less variation in thesdjective estimations about future
behavior. Instead all respondents, regardless af ftast political behavior, indicated
very similar notions of how e-voting may interfesgth their future participation at the
polls. However, we can conclude that according &if-reflexive statements our
respondents tend to show that e-voting as an aligenform of political participation
may indeed increase one’s willingness to turn awt this effect is higher among those
who vote in some elections and weakens as theqablgarticipation becomes more rare.
Thus, we can conclude that e-voting may have aecefbn those citizens who have
maintained some tangible level of political intéraad vote occasionally. Conversely,
those who are more disengaged from politics hase al lower probability of being
mobilised by e-voting.

The last aspect of this section focuses on theepexd impact of Internet voting on
individual turnout. In so doing, we have asked &w® in our surveys whether they
would have voted in the elections had they not thedpossibility to vote by Internet.
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Figure 12 displays the results of subjective edionaof participation in elections in the
absence of e-voting.

Figure 12. Participation in elections in the abseaof e-voting (%)
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The results are rather clear and of utmost impoganith regard to the impact of e-
voting on electoral turnout. Figure 12 reveals ttiegt vast majority of e-voters would
have voted anyway, even if it had not been possleast one’s vote over the Internet.
Furthermore, the second largest group of resporgeabablywould have voted in the
absence of Internet voting. These two groups ctstthe overwhelming majority of e-
voters who are according to their own evaluationaff@cted by the presence of Internet
voting. However, it is worth to notice that ovené the number of those who claimed to
cast their vote anyway is slightly decreasing, whsrthe opposite is true for those who
claim that theyprobablywould have voted.

Next, we turn to the most interesting part of thaticular question, the respondents
claiming not to have voted had they not had théaopaf e-voting. Figure 13 displays the
overtime dynamics of the percentages of those piobably and certainly would not
have voted had there been no option to vote ofiritexnet, i.e. people who may have
contributed to the overall levels of turnout.
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Figure 13. E-voters who probably and certainly woluhot have voted had there been
no option to vote of the Internet (%)

First, we see that the amount of those who would have voted for sure is small
(ranging from 0.8% to 4.9%, respectively), whertas number of those who probably
would not have voted is noticeable (from 9.9% ud3x6%). Roughly speaking we can
collapse these two categories into one and artitheapercentages presented in Figure
14.

Figure 14. E-voters who probably and certainly woluhot have voted had there been
no option to vote of the Internet collapsed into@rategory (%)
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The results reveal that roughly speaking, at leastout of ten e-voters would (probably)
not have voted, if the traditional voting channbkd been offered exclusively. This
proportion of voters is lowest in the 2007 natioe&ctions and highest in the 2005
elections with the option of e-voting in 2005, atfavhich can most probably be
explained by the initial enthusiasm of e-voter2@95 (which may also have resulted in
over reporting the potential influence). Furthereyjon 2007 the number of e-voters
tripled causing a broader base for assessing ip@émand therefore arriving at more
conservative (and more realistic) estimates. Thpr&ing thing, however, is the fact that
the number of these voters has grown quite a ltitertwo consecutive years.

These findings are obviously of utmost importandd wegard to the question of whether
the introduction of e-voting contains the potent@increase the overall voter turnout in
elections. As we have shown above there is a rajileeamount of e-voters who certainly
or probably would not have voted without the optaire-voting, however, the question
remains: what would be its impact on the actuatlle¥ electoral turnout? For answering
this question, we engage in a small exercise tootstrate the impact of e-voting on the
levels of turnout Table 9 displays the aggregate data and datalasd in combination
with our survey data in order to find the numbeeefotes that would not have been cast
in the absence of the availability of Internet ugti(the “lost votes”). Also, it shows us
the (counterfactually deduced) level of turnoutoBgn elections would have reached
without Internet voting.

Table 9. Potential impact of e-voting on electoraurnout

2005 2007 2009 2009
Local National EP Local
Would not/probably not have voted18.5 10.9 13 16.3
(%)
\Ij’(())tteesntlally lost votes out of total e-1724 3300 2627 17019

Potentially lost votes out of totalO 3

0.6 1.9 2.6
votes (%)
Actual turnout (%) 47.4 61.9 43.9 60.6
Potential turnout without e-votin
%) 971 61.3 420 580

2 The proposed extrapolation of these empiricalifigsl should be taken for what they are: an extatfmi. A potential uncertainty
remains, as we do not observe counterfactual sosnadowever, the extrapolation demonstrates onth@fpotential, empirically
plausible, outcomes.
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The results of this exercise are hard to misingtrghe effect of Internet voting seems to
be rather irrelevant for the aggregate turnoutha 2005 elections. There are two
important observations we need to add. First, wehess a steady growth in the
theoretical percentage of potentially lost votesrdume, reaching 2.6 percent in the local
elections of 2009. An increase of 2.6 percent m dkerall turnout, simply due to the
availability of Internet voting, is a substantiaddre. Second, one needs to bear in mind
that Estonia has seen a rapid growth of overathterg, affecting mostly the people who
vote anyway (as we have shown in preceding segtidrgeoretically, e-voting could
only exercise an influence on politically disenghgeople after it became available for a
while, because according to the theory of technoddginnovation the laggards (as
opposed to the early adapters) are the last onadaet the new technologies. Therefore,
the differences in actual and potential turnouthawtt e-voting must be seen as rather
substantial.

Subjective reasons for the choice of e-voting andture prospects

In accordance with the structure of our previouslists, before going into more details
about structural relationships explaining the choof e-voting in Estonian polls, we
briefly present our data on the subjective reasewsters and traditional voters indicated
for their respective choice of voting mechanisms.

First, we asked all e-voters in all surveys to $apeously name the main reasons why
they chose to vote over the Internet. These regsonsre coded by the interviewers into
six categories, displayed in Figure 15.
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Figure 15. Subjective reasons for choosing to voteer the Internet (%)

Figure 15 clearly shows that e-voting was aboveeaiteived as a device of convenience,
making voting more speedy, practical and, ovesathplifying participation. On average,
75% of e-voters across four elections mentionesirson as having guided their choice
for voting over the Internet. Compared to the 2p€&miéreof e-voting, in which almost
one fifth of the e-voters indicated that the “kiokthe first time” (“wanted to try” and
“interesting, new, exciting”) was the primary matiion to vote over the Internet, this
proportion came down to less than 5% in 2007 aedfaHowing years. In other words,
this “first time curiosity” which we could show @005 was significantly reduced, as the
“curious voters” may have become more faithful teoéing because the first experience
in October 2005 was convincing to them.

The question of whether e-voting sticks to its usan be tested with our survey. We
specifically asked all our respondents if they dateeach of the preceding elections and
if they did so, by which channel. The results @ther astonishing. In 2007 we asked all
our respondents if they voted in 2005 and if thieysib, by which channel. In our 2007
sample we have 58 valid cases of reported e-vaie2605. Of these 58 individuals, 58
voted over the Internet in 2007. In other words tfaithfulness ratio” is 100 percent:
none of the e-voters of 2005 still participating2@07 did so otherwise than over the
Internet. This is quite a strong finding. For padation-willing electors, having tested
the Internet voting mechanism the first time, noveraent back to traditional forms of
participation could be measured. In our 2009 ERtiele survey, we find 116 e-voters
from 2007 all of which have voted online in the 90&P elections. Again, the
faithfulness-ratio is 100 percent. Finally, we hdawS e-voters from the EP elections in
our 2009 local elections survey, out of which 16Barted that they voted online in the
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2009 local electiorfs Again, the faithfulness-ratio is almost 100 petc&his has now
become a very strong and structural finding, vadidaover time. E-voting is a sticky
voting method: for those having tested the Intewming mechanism the first time,
almost no movement back to traditional forms oftipgration could be measured in any
of the following elections. While we cannot show etler an e-voter in t1 will
necessarily have cast an e-vote in t2 — or, asteend fact, have cast a vote at all — we
can say that any voter in t2 who has voted ovelritegnet in t1 was, indeed, an e-voter
in t2.

In the next step we wanted to look at those respatsdvho did not use Internet voting in
order to get a better understanding of why theysehwot to. Figure 16 reveals a fairly
clear pattern as well. The most commonly cited leuoder time seems to be the lack of
access to the Internet, followed by the limitechtecal skills, and the lack of required
equipment (either in the form of a computer, id&sdtion card or smart card reader).
Although with some fluctuations a limited numberntiaditional voters express some sort
of polling-place conservatism, either because thiey going to the polling station,
because of a habit or because the polling stasi@hose by. It is important to notice that
over time the number of these voters has graduathgased.

3 For the record: of the five voters who, in thedbelections of 2009 did not reiterate their ERcebms
Internet voting experience, four voted on Electamy and one voted in advanced polls at the polling

station.
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Figure 16. Subjective reasons for not choosing wer over the Internet (%)

Next, we asked our respondents whether they favareéjected voting over the Internet
as an additional feature to pre-existing votingreteds. Figure 17 contains the opinions
of those voting at the polling station, over thdetnet and those abstaining from
elections. The patterns are very clear: the vagpnihaof e-voters (on average 86%) are
completely in favor of Internet voting and nonetioém is entirely against the e-voting.
The pattern of e-voters remains almost the samessacall four elections. More
interesting results, however, are observable ant@utitional voters and abstainers. The
first thing to notice is that during each electibath curves are extremely coherent.
Second, one can see that they express much mosergative attitudes toward e-voting
than those of the e-voters. Furthermore, therebleas a positive transformation of the
attitudes of traditional voters and abstainers diwee. In particular, during the first two
elections (in 2005 and 2007) the majority of thege groups weranostly in favorof e-
voting. In both elections of 2009, however, the ongy is — very clearlycompletely in
favor of e-voting, showing that over time e-voting hasngd even stronger support, even
among non-users.

We conclude that for e-voters, even if the predsgms to e-voting were strong already
from the outset, the actual exposure to the systkdn not harm these positive
predispositions over time. Quite the contrary, ve& @assume that the exposure to the
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system may well have intensified these attitudesylting in this impressively high level
of strong support for e-voting.

Figure 17. Attitudes towards e-voting as a supplertagy means of participation (%)
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Choosing to e-vote: explanatory models

The final part of the study presents - along thediof our previous reports - three partial
models explaining the decision to vote via the rimé¢ instead of voting at the polling

station: a socio-demographic and -economic modpgliéical model and an ICT model.

After investigating each partial model separatelg, will combine the three models into

an overall, global model explaining the choicehs thannel of participation.

Socio-demographic and -economic (SDE) model

In the first section of this paper we have argueat some socio-demographic variables,
namely age, gender and the type of settlement funhaal) are of utmost interest to

social scientists and policy makers in predictimg tisage of e-voting. We have shown by
descriptive bivariate statistics that age had qaiteubstantial impact on the choice of
voting channel, whereas the impact of gender aadygpe of settlement was almost non-
existent. Before presenting our first multivaria@del including all socio-demographic

and -economic variables, we will present brieflg tbmaining variables belonging to this
category, i.e. education, occupational status,nmeand language.

Education

The respondents in our survey were asked aboutlilgdiest educational attainment. We
classified all respondents according to three caieg elementary/basic education,
secondary education/high school, vocational seagretiucation and higher education.
According to the comparative literature on votinghavior, high educational levels are
typically correlated with participation at the olthe higher the educational resources of
the voter, the higher his or her probability oftpapating in elections. We have noted in
our 2007 report that this trend is only weakly appé in Estonia, and the following
elections are no exception to this. Figure 18 prissine composition of the group of non-
voters, e-voters and traditional voters with resgecheir level of education. It shows
that traditional voters have a slightly more impott proportion of higher educated
individuals compared to non-voters (except 2007eleRetions). Inversely, the proportion
of non-voters having only a basic level of eduaaii® only marginally more important
than its respective counterpart within the groupraditional voters. In overall terms, the
educational attainment of traditional voters anasth abstaining from voting are
remarkably similar, only occasionally deviatingrfir@ach other.

E-voters, however, differ from the rest signifidgnOn average about 45% of e-voters
have a higher education level compared to 29%enctse of traditional voters and 22%
in the case of non-voters. In other words, e-voimgstonia was by no means “education
neutral” as the share of highly educated voters lwasore than 20 percentage points
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higher among e-voters than among traditional votBleedless to say, education may
play an important role in predicting the usage-wbéng in our multivariate model.

Figure 18. Levels of education by type of voting)(%

Occupational status

Another important socio-demographic and -economatdr is the occupational status of
the respondents. Figure 19 shows that across ail dections e-voters are above all
employees in both the private and public sector.tl@nother hand, retired people are
clearly underrepresented, which, of course is tielinked to the age distribution
discussed earlier.
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Figure 19. Occupation by type of voting (%)

Income

The patterns of income across voting types resemabh other, as one would expect
given the overall large socio-demographic and -enan similarities between traditional
voters and non-voters (Figure 20). As reportedd72 these patterns show an inverse u-
shaped curve, skewed towards the lower side themiaccategories. E-voters are
structurally very similar to others, except for tB&ongly over-represented highest
income category. On average 44% of the e-voters 1d@% of the traditional voters
belong to the highest income category. It is selflent that the traditional voters are
more widely dispersed over the socio-demographéctspm, but it clearly shows that e-
voting is a property of those with above-averag®ime.
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Figure 20. Income by type of voting (%)

Language

Two major language groups dominate the ethno-Istgustructure of Estonia: Estonians
and Russians. The latter group represents aboutdt@be population throughout 2005-
2009. Other nationalities, e.g. Ukrainians, Belams, Finns, Tatars, Latvians, Poles, etc.
constitute about 6% of the total population. Fig@fe represents voting behaviour by
language groups, the dashed lines indicate theopiop of the respective ethno-
linguistic group in the populatiénWe have collapsed the Russian-speaking population
with the others since the non-Russian speaking group is hardipla with regard to
voting if treated separately. Our results reveal thn average the group of non-voters
contains 20.9 percent and the group of traditimars 20.2 percent Russian and other
speaking people, indicating a large linguistic chge when it comes to the participation
in Estonian elections. Among e-voters this cleaviagazen more drastic: on average only
3.3 percent of the e-voters are Russian (or ogmeaking.

4 According to official statistics from the Statisil Office of Estonia (www.stat.ee)
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Figure 21. Language groups by voting types (%)

In general the ethno-linguistic cleavage in Est@t@ms from the fact that the Russian
minority without citizenship but with the permaneasidence permit are allowed to vote
only in the local elections and not in the natioaald European elections, hence the
cleavage is conditioned to some extent by the letgs. When looking at e-voting in
particular, the low number of Russian and otheglege speaking users may have been
due to the fact that the system was offered onljf&tonian. Although there was a
significant change of attitude by the Estonian atties towards election information in
Russian (almost completely absent in 2005, the 2068l elections were advertised in
Russian, too) the voting system remained “Estonay®, which might have induced
most Russian native speakers not to use this chahakectoral participation.

The SDE Model

To determine the relative impact of socio-demogma@nd -economic factors on the
choice of e-voting over traditional means of pdpation we continue with the

multivariate analysis. Following the overall st of the previous study, and in order
to provide comparable results, we will estimateesalvmultivariate models. First, we
will estimate three partial models for each of #hections: the socio-demographic and -
economic, political and ICT model. The goal is tplere the effect of the respective
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variables on the choice of e-voting. Second, wenedgé one global model for each of the
elections containing all variables that have be@sgnt in each individual, partial model.
In doing so, we are able to explain the dependanable (type of voting) by taking fully
into account all variables of our interest and tleeessary controls. Since our dependent
variable is dichotomous (O=traditional voting, 1waing) we apply a logistic regression
approach. Our independent variables are eithetettem ordinal format or coded as
dummy variables

Regarding the coefficients we estimate, it mustuubderlined that it is not possible to
identify the spread of the effect of each variabjelooking at the logistic regression
coefficients as the latter depend on the spreadhef independent variable itself.
However, the sign of the coefficient (either pagtor negative) indicates the structure of
the relationship between the independent variables the dependent variable. For
example, if we find a positive coefficient for thariable “income” we can infer that the
higher the income of a respondent, the higher hiseo probability to vote by Internet as
opposed to voting at the polling place. Also, apantant factor for the interpretation of
our coefficients will be their levels of statisticagnificance.

While our bivariate analyses have shown severarasting relationships, it is only
through the use of multivariate models that we Ww#l able to make statements about
their respective importance, taking into accouhvtider independent variables.

For the socio-demographic and -economic model (&i2idel) we are interested in the
relative impact of the following variables: agender, type of settlement (urban or rural),
level of education, income and language. We exdube variable measuring occupation
status of respondents, as the latter cannot beleelcas an ordinal variale

Table 10 shows four SDE Models that we have eséichédr each of the elections. The
regression coefficients are non-standardised artlatd errors are displayed under each
coefficient in parentheses.

The results of the SDE Model are straightforward eonsistent over time. Age, level of
education, income and language are the four higlggificant predictors of e-voting,
confirming the bivariate relationships and thenedtions. However, gender and the type
of the settlement have no significant effect on ¢heice of e-voting over voting at the
polling station, with one exception in the 2009 &pean Parliamentary elections where
female voters were slightly more likely to vote oviee Internet than male voters. It is

® Variables that can take exactly two values areedoas dummy variables, while variables that cae tak

more than two values are coded in a meaningfuhaftdhanner.

® The estimation results of socio-demographic andoremic model remain robust when we include

dummies for occupational status in our model.
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worth noticing that the SDE model has a fairly gameerall fit with the explained
variance ranging from 14% in 2005 to 27% in 2009.

The bivariate analyses already showed the absenaayourban-rural cleavage and so
does the multivariate model. However, our bivariatalyses showed that men were to
some extent more likely to vote over the Interihaintwomen, especially during the first
two e-enabled elections. In the multivariate analybowever, this cleavage almost
disappears. It appears only once in the 2009 ERi@hs, but even then the coefficient is
rather weak and barely significant.
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Table 10. SDE Model. Multivariate model explainingthe decision to e-vote rather
than vote at the polling station (logistic regressin coefficients)

Coefficient 2005 Local 2007 National 2009 EP 200eal
Age -0.27*** -0.21%** -0.42%** -0.49%**
(0.06) (0.05) (0.07) (0.07)
Gender -0.01 -0.23 -0.38* 0.00
(0.18) (0.17) (0.20) (0.20)
Settlement -0.02 -0.18 0.31 0.26
(0.20) (0.18) (0.20) (0.22)
Education 0.46*** 0.30*** 0.53*** 0.46***
(0.10) (0.09) (0.12) (0.12)
Income 0.21** 0.38*** 0.28*** 0.28***
(0.09) (0.07) (0.08) (0.08)
Language -1.76%** -2.28*** -2.24%** -1.69%**
(0.36) (0.42) (0.45) (0.35)
Constant 0.71 1.40* 1.69*** 0.63
(0.77) (0.73) (0.85) (0.88)
Observations 609 731 628 589
Pseudo R 0.14 0.15 0.27 0.23

Standard errors in parentheses, significant at sighificant at .05 *** significant at .01

Clearly, other factors contribute to the explanatid why voters chose to vote over the
Internet rather than voting at the polling statioe therefore continue in our
investigations and subsequently estimate two alterm models to our socio-
demographic and -economic mode, namely a poliindlan ICT model.

The political model

In the political model we use several relevant petelent variables, which we do not
comment on in detail before turning to the estioraf the entire model. However, we
make one exception, namely the variable measu@nty ghoice among traditional voters
and e-voters. This variable cannot be coded inrdma manner and we therefore refrain
from including it in our multivariate model, butqwide some descriptive evidence on its
relation with the choice of the voting channel asrall elections.

Figure 22 shows that e-voters and traditional \gotker not politically behave in complete
correspondence. As our data show, e-voters domgtdiffer with regard to their socio-
demographic and -economic profiles, but they alsosd (quite unsurprisingly) with
regard to their political preferences. Over tintgs articularly affects two large patrties:
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the Centre Party (under-represented among e-voaed)the Pro Patria Unibr{over-
represented among e-voters). To a smaller degugendreasingly over time, the Social
Democratic Party seems to be more attractive toters.

An interesting result is the over-representatiornfindependent candidate during the
2009 EP election among e-voters, which might betduds popularity: Indrek Tarand -
an independent candidate - won 25.8% of the votéise 2009 EP elections (note that the
winner, the Estonian Centre Party, won with 26.1%the votes). Many commentators
have suspected that it was Tarand who managed thegprotest votes.

However, the question of whether e-voting reshapegolitical landscape of Estonia by
mobilising the supporters of some parties and hetdthers, remains a valid question.
We argue that as long as Internet voting does aa¢ lan exceptionally strong impact on
mobilizing new voters these differences do not poedany significant changes in the
Estonian political landscape in partisan terms.

’ After merging with Res Publica was renamed tofPatria and Res Publica Union.
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Figure 22. Party choice among e-voters and traditad voters (%)

For the estimation of our political model we use fame set of variables that have been
used in the previous studies. First, we have askeers to position themselves on the
traditional left-right scale. Secondly, we measutfegir level of politicisation by finding
out how frequently they engage in political dis¢oss with friends and family. Thirdly,
we dispose of three variables measuring the Estoroters’ trust in Estonians political
institutions and actors (trust in Parliament/goveent, trust in Estonian politicians, and
trust in the State).

The results of the Table 10 show a mixed pictunggimess consistent over time than, for
example, the results of the SDE Model. First, wa chserve that the respondent’s
positioning on the left-right scale had a large atipin the two early elections in 2005
and 2007, but much less so in the both electior20DB. In particular, the more to the
right a voter places him or herself on the scatenfi0 to 10 (O=left, 10=right) the more
probably he or she will use e-voting as opposedote at the polling station. Since the
significance of the left-right scale drops aftere tR0O07 National election and the
coefficients become much reduced, we infer fronms thinding that the left-right
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positioning was more prominent when the numberwbters was limited, and lost much
of its explanatory power after more citizens sthtteuse e-voting.

The frequency of political discussions shows a tiegaand significant coefficient
present only in 2007 and is completely absent limtaler elections. In a way, this non-
finding bears an important aspect of the usagewtiag. Namely, if one would expect
e-voters to be particularly politically interestadd active — more so than their traditional
counterparts - then this is not what we find. Qtiite contrary, political activity does not
seem to condition the usage of e-voting which mail wdicate its power to appeal to a
wider range of citizens and therefore mobilise themarticipate in elections.

With regard to the three trust variables we seé ttia higher respondent’s trust in the
parliament/government and politicians and the lolisror her trust in the state the more
likely he or she is to use e-voting. We’'ll come k&g this more in detail in the section
describing the full model.

Overall, these findings have to be considered alyefbecause despite their statistical
significance the explanatory power of the modgidsr. The Pseudo’Ranges from 0.02
to 0.05. Political variables, taken together, dotherefore make a major contribution to
the explanation of e-voting in Estonia.
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Table 11. Political Model. Multivariate model explaning the decision to e-vote
rather than vote at the polling station (logistic egression coefficients)

Coefficient 2005 Local 2007 National 2009 EP 200eal
Left-right 0.14%** 0.17*** 0.06 0.08*
scale (0.05) (0.05) (0.05) (0.04)
Political 0.03 -0.31*** 0.11 -0.03
discussions (0.12) (0.12) (0.12) (0.10)
Trust in 0.48** 0.35 0.02* 0.56***
Parliament/ (0.21) (0.26) (0.20) (0.18)
government
Trust in 0.05 0.26 0.49%** -0.10
politicians (0.21) (0.26) (0.19) (0.18)
Trust in the -0.43** 0.07 -0.56%** -0.27*
State (0.18) (0.19) (0.18) (0.15)
Constant -0.35 1.03 0.16 0.21
(0.60) (0.64) (0.61) (0.55)
Observations 475 489 505 516
Pseudo R 0.03 0.05 0.02 0.03

Standard errors in parentheses, significant at dignificant at .05 *** significant at
.01

The ICT model

The last partial model that we estimated contaisstaf explanatory variables measuring
the self-assessed computing knowledge of the regmas, their frequency of Internet
use, the place they access the Internet from, thast in interactions on the Internet
(such as e-banking or buying goods over the Interaed finally their trust in the
procedure of Internet voting itself (Table 12).

Before discussing the effect of the variables, ribi contrary to the prior political
model, the ICT model appears to have a good ovétallith its explained variance
ranging from 23% to 32%. This indicates a strorgti@nship between the explanatory
variables and the dependent variable.

First, we gather from the model that computing klealge, except during the 2009 EP
elections, is a powerful predictor of the usage-@bting. Similarly, we observe that the
higher the frequency of Internet usage the highemprobability to vote by Internet. With
respect to the location of Internet usage, thelt®seem to be very interesting: while this
variable had virtually no explanatory power duriting first two elections it becomes
significant in the two elections of 2009. In otlveords, the higher the possibility to use
Internet at home, at work or at both sites, thééighe probability to use e-voting. This
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purely mechanistic access-related finding is exélgnmteresting and probably linked to
the availability of the high-speed Internet conrew both at homes and working places.
It goes hand in hand with the overall trend, wisses and described above, of a
“privatisation” of Internet voting.

The single most powerful predictor of e-voting, lewer, is the trust in the procedure of
e-voting. This is an important finding and it capends to our bivariate analysis where
we demonstrated how much our respondents favortirgvover voting at the polling
station.

Table 12. ICT Model. Multivariate model explaining the decision to e-vote rather
than vote at the polling station (logistic regressin coefficients)

Coefficient 2005 Local 2007 National 2009 EP 200eal
Computing 0.31** 0.52%** 0.18 0.39**
knowledge (0.14) (0.12) (0.13) (0.13)
Frequency of 0.12* 0.15*** 0.13** 0.09
Internet usage (0.07) (0.05) (0.06) (0.06)
Location  of 0.15 -0.08 0.29** 0.28**
Internet access (0.14) (0.08) (0.14) (0.13)
Trust in 0.38** 0.14 0.09 -0.15
transactions (0.19) (0.17) (0.19) (0.17)
on the Internet
Trust in the 1.54%** 1.27%** 1.25%** 1.39%**
procedure of (0.19) (0.19) (0.19) (0.20)
e-voting
Constant 3.28*** 3.17*** 1.56** 1.76**
(0.79) (0.59) (0.77) (0.70)
Observations 508 602 571 530
Pseudo R 0.32 0.24 0.26 0.23

Standard errors in parentheses, significant at dignificant at .05 *** significant at
.01

The Global model

Finally, we have combined all partial models présdrabove into an overall model for

the explanation of e-voting. All independent valgsbhave been included simultaneously
in one model explaining the choice of the votingratel. Table 13 contains a number of
exceptionally interesting results from which seVeratting-edge conclusions can be

drawn with regard to the Estonian elections overltiternet.

First of all, the overall fit of the global moda satisfactorily indicated by a Pseudd R

ranging from 0.28 to 0.36. Keeping in mind the @dseof interpreting this number as a
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measure for the explanatory power of a certainiipation, it is interesting to see that
the Pseudo & of the global model are only slightly higher thenose of the each ICT
models (especially those of 2005 and 2007). Thrslm&aregarded as an indication that
compared to the ICT model, which is nested in theyall specification, the global model
adds little explanatory power.

The second striking observation is the effect oftaaling for political and ICT variables
on the coefficients associated with socio-demograpimd -economic factors. When
simultaneously estimating the effects of all outdpendent variables, we first find that
two of our initially significant socio-demographiand -economic effects totally
disappear. Levels of education as well as leveiaaime loose their entire significance.
Age remains strongly significant in the first twke@ions and language persists to be
significant over time. Note that, in contrast te {hartial SDE Model, the age-coefficient
is positive in the global model for 2005 and 20C&teon. The analysis presented in our
2007 report revealed that the reversed impact efaegthe probability to e-vote is due to
the inclusion of the ICT-variables into the modeid in particular to the inclusion of the
variable “computing knowledge”. This is due to g#teong negative correlation between
the age and ICT variables. While this is true foe first two elections in the global
model, the age coefficient has become weak and lebetyp insignificant in the both
2009 elections. Unexpected though it is, this figdseems to point to a clear trend that,
when controlling for other variables, age is logsits explanatory power as a predictor
of e-voting.

The significant political variables in the politicanodel lose importance in the global
model as well. Left-right auto-positioning and tfrequency of political discussions
became insignificant in the global model, whichigades that, while controlling for other
variables, neither of the two contributes signffita to explaining the internet voting.
With respect to the three trust variables the patteat was observed in the political
model (the higher the trust in the parliament, goreent and politicians and the lower
the trust in the state the more likely he or she igse e-voting) becomes rather blurred in
the global model. First, we observe the overal$ loEstatistical significance across these
three trust variables. Second, over time the adefits of trust variables switch signs
(from a positive relationship to a negative onehar other way around) more frequently
in the global model than in the political model. iFrclearly indicates that, while
controlling for other variables, the trust variablare structurally weaker in explaining
internet voting and that the pattern found in tétisal model almost disappears in the
global one.

Regarding the ICT variables, the global model comdi their importance. Computing
knowledge, the frequency of Internet use, and, aladly trust in the procedure of Internet
voting, maintain their structural impact on the eegent variable and remain strongly
significant. The variable “trust in the procedurfeeevoting” stands out here. When one
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trusts the very procedures, then participationhm latter is much more likely than for
somebody distrusting that same procedure. Thisdsosgelf-evident but let us illustrate
the scope of this finding through an anecdote: nnirgerview with a leader of the
opposition on Election day in the small, ethnogreglly Russian-dominated town of
Paldiski, the politician told us that he had mucbrentrust in Internet voting than in the
polling place voting that could be — potentiallynanipulated by the party in power. For
him, the organization of the elections by the loaathorities was very visible, in the
polling place. However, the validity of the ele@bprocess was strongly questioned by
the opposition leader. When asked what he thougbttainternet voting instead of
polling place voting, he answered: “well interneting is much better than what is going
on here [at the polling place] as they [the locavernment, dominated by one party in
Paldiski] cannot mess with the system of Interraging!” The opposition leader clearly
favored internet voting, a mechanism in which lusted, This rather surprising finding is
of utmost importance for the potential introductmiinternet voting elsewhere: it could
well be that Internet voting, over time, becomed &perceivedas beingnore secure
than traditional forms of casting a vote. We wiligage, in the near future, in a more
refined analysis of this phenomenon.
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Table 13. Global Model. Multivariate model explainng the decision to e-vote rather
than vote at the polling station (logistic regressin coefficients)

Coefficient 2005 Local 2007 National 2009 EP 200e4l
Age 0.27** 0.36*** -0.05 -0.10
(0.12) (0.11) (0.12) (0.11)
Gender 0.41 -0.06 -0.43 0.08
(0.29) (0.26) (0.30) (0.28)
Settlement 0.36 -0.01 0.30 0.56*
(0.32) (0.27) (0.312) (0.312)
Education 0.29 0.03 0.31* 0.23
(0.18) (0.15) (0.19) (0.17)
Income -0.17 0.12 0.10 0.16
(0.14) (0.12) (0.11) (0.10)
Language -1.38%*** -2.35%** -2.30%** -1.25%**
(0.55) (0.65) (0.72) (0.48)
Left-right -0.01 -0.06 0.04 -0.08
scale (0.07) (0.07) (0.08) (0.07)
Political 0.27* -0.08 0.19 -0.15
discussions (0.16) (0.16) (0.17) (0.17)
Trust in 0.27 -0.21 -0.92%** 0.24
Parliament/ (0.34) (0.34) (0.33) (0.29)
government
Trust in -0.19 0.85** 0.63** -0.16
politicians (0.32) (0.34) (0.29) (0.28)
Trust in the -0.52* 0.10 -0.70%*** -0.16
State (0.28) (0.26) (0.28) (0.23)
Computing 0.41** 0.65*** 0.04 0.34**
knowledge (0.18) (0.17) (0.19) (0.17)
Frequency of 0.15* 0.19*** 0.18*** 0.07
Internet usage (0.08) (0.06) (0.07) (0.08)
Location  of
Internet 0.25 -0.10 0.23 0.16
access (0.17) (0.10) (0.19) (0.19)
Trust in 0.32 0.16 0.29 -0.22
transactions (0.23) (0.21) (0.24) (0.22)
on the
Internet
Trust in the 1.68*** 1.22%** 1.48%** 1.49%**
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procedure of (0.24) (0.25) (0.28) (0.25)

e-voting

Constant 1.00 6.34*** 0.72 2.21
(1.72) (1.75) (1.78) (1.85)

Observations 399 425 419 374

Pseudo R 0.36 0.28 0.35 0.29

Standard errors in parentheses,

significant at sighificant at .05 *** significant at .01
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CONCLUSIONS

The current study is a first comparative study aliestonian elections over the period
from 2005 to 2009 including four elections from dband national elections to the
European Parliament elections. The study is basetbur surveys, introducing a new
dataset about the usage of e-voting in Estoniachviallow us to investigate these
particular elections beyond the usually commentggtegate results. Our survey allowed
us to accurately measure the impact of socio-deapbge, -economic, political and
technology-related variables on the choice of eagoon the individual level. The major
findings of the study can be summarised as follows.

First, the question of whether e-voting boosts telet participation is of utmost
importance. We have addressed this question isuwweys with careful attention and the
effect of e-voting does not seem to be irrelevanthie aggregate turnout anymore. In
2005, this extra-channel of electoral participataid not increase turnout levels. Our
study, however, reveals that this has changed thesipast two years. Our simulation
showed that turnout in the 2009 local electionshhltave been up to 2.6 percent lower
in the absence of Internet voting. A technologicatiduced change in turnout by 2.6
percent is far from negligible. Also, one needdé&ar in mind that Estonia has seen a
rapid growth of e-voters, affecting mostly the pleogho vote anyway. We have argued
that from the theoretical point of view, e-votinguéd only exercise an influence on
politically disengaged people after it has beenlabke for a while since the laggards, as
opposed to the early adapters, are the last totademew technologies. Therefore, the
mobilization effects that we have found should hetdismissed that easily, since e-
voting keeps attracting ever larger audiences. Gl@nces of politically disengaged
people coming across upon Internet voting are fbezencreasing.

Second, e-voting in Estonia has been claimed ta Ipeoperty of younger generations
within the electorate. While this is certainly trdlee current study was able to show that
with the growing number of e-voters during the |agb elections in 2009 the new
method of voting became much more dispersed aagsgroups than in early elections.
This trend has been visible in particular during 2009 EP elections where e-voting was
able to attract the broadest spectrum of age groifes have speculated in our 2007
report that over-representation of the young disappover time as they grow older and
keep using the opportunity to vote over the InterAdter all, most of the e-voters that
we have interviewed during each election have hesamg e-voting also in the preceding
elections.

Third, as we have pointed out in our previous studgguage remains a problem in a
multilingual society like Estonia. Our multivariateodels have demonstrated that
language is one of the most important predictorsthaf usage of e-voting, highly
significant and stable over time, which indicatestrctural exclusion of the Russian-
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speaking minority from e-voting. The fact that #wwoting procedure is offered only in
Estonian language caused a very large part of tlssiBn speaking community to refrain
from using this tool. In order to convince largerts of the already large community of
Russian speakers in Estonia to use e-voting, affethis device in Russian becomes
indispensable. The authors of this report acknogdedowever, the large efforts that
have been undertaken in the two 2009 electionsrdteroto inform and attract the
Russian-speaking minority to the polls (in partezuh the local elections).

Fourth, ICT variables such as computing knowledug the frequency of Internet usage
have been important predictors of the usage oftexyan 2005 and 2007. In other words,
the higher the respondent’s computer literacy dweduse of the Internet the more likely
he or she was going to use e-voting instead ofitioadl voting. However, with the
growing number of Internet connections in homes arale people using Internet on a
daily basis, our model shows mixed results for thve 2009 elections. In particular,
computing knowledge as a predictor for e-votingggnificant in the 2009 EP elections,
and the frequency of Internet usage is insignifidan the 2009 local elections. This
finding can be explained in a similar fashion wiitle disappearing over-representation of
the young voters. Namely, as more people startgustvoting and as the PC literate
cohorts age, the main predictors of early electlonse their explanatory power.

Fifth, independently from all other consideratiotise variable measuring trust in the
procedure of e-voting has remained significantdibrthe elections under investigation.
As we have reported in our 2007 study: Most ofuke of e-voting in fact boils down to
the simple question: does one trust or not thishaeism to take one’s vote correctly into
account, producing trustworthy results? If this gjiem can be answered by an
unconditional, or almost unconditional “yes”, thdre probability for one’s use of e-
voting at the polls goes significantly up. Any sessful information policy pointing in
the direction of giving voters trust in the meclsamiitself will therefore make this means
of participation more popular.

Sixth, some non-results are of the utmost impodgandhile controlling for other
variables, we do not find an effect of gender, mep education and the type of
settlement on the choice of voting channel. Thiaates that e-voting does not introduce
systematic biases in a socio-demographic sensé @mitexception of language) and is
therefore a truly democratic procedure. This filgdie even more solid since our results
remain stable over time.

Seventh, the political neutrality of e-voting caadegarded as an important question. We
have found through the bivariate relationships &abters do — in the case of two parties
- behave differently to traditional voters with pest to their party choice. In particular,
we have found discrepancies between traditionargand e-voters in how they vote for
the Centre Party (under-represented) and Pro Patrth Res Publica Union (over-
represented). Also, our multivariate models shoat téft-right auto-positioning and the
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frequency of political discussions had significamipacts. However, these effects
completely disappeared in our overall model, sugggsthat these variables are
correlated with more dominant determinants of engptWhen controlling for all our
independent variables, the initial political biasagppears. Moreover, the partial political
models had very little explanatory power, hencecargclude that in the Estonian case the
introduction of e-voting can be regarded as pdalilycrather innocent.

Eighth, we see that both voters and political partare quickly adapting to Internet
elections as well as the Internet as an informasionrce. As would be expected, in
general voters are more engaged in the campaignatenon-voters although sizable
percentages of non-voters also were engaged initggabout the campaign. Moreover,
some campaign activities affect both voters and-vaiers similarly. Indiscriminate
campaign tactics, such as political ads in newsgaged magazines and stalls, and direct
mail similarly penetrate across both groups. Howe¥eve consider exclusively Internet
as a mode of education to learn about the camp#igm, we find Internet voters are
much greater consumer of online information comghdceboth election day voters and
advance polling station voters. When we compareaédhalts of these questions with the
ones from the 2007 Estonian parliamentary electian,see slight shifts across various
categories. However, voter interest differed betwd#e two elections, and there was a
clear increase in 2009 in voter use of the Intetaadather information. There has also
been an increase in the use of non-traditional amadgregators — blogs — as information
sources between 2007 and 20009.
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RECOMMENDATIONS

On the basis of the current study and previousrtemd 2007 and 2005, we would like to
propose a number of recommendations in the field lofernet voting. As
the usage of e-voting has evolved considerablynduthis period, we comment and
evaluate the relevance of our recommendations maddhe 2007 report, and
simultaneously propose revised recommendatiorighi of the recent developments.
The “wider recommendations”, such as the need fffiusion, the usefulness of
reversible voting, the usefulness of academic ¥olip analyses, the respect of the
Council of Europe Recommendation on e-voting, wit be repeated in this report — for
the latter we refer the reader to the 2005 repaorteevoting in the Estonian local
elections.

1. In the previous reports the authors have stredssdltie success of Internet voting is
linked to the overall ICT awareness among the eftatt as well as the overall
diffusion of ICT related practices. Estonia hasveib its position as one of the
leading countries in Europe in terms of the ICTrasfructure and the availability of
online public services, certainly facilitating tregid growth of the usage of e-voting
throughout the four most recent elections.

While we recommend to continue to support the &fooward strengthening the
information society in general and Internet votingarticular, we hope that Estonia
— the government, municipalities, civil society angsations, etc. — could have a
more pronounced focus on the substantial side lfi@services rather than relaxing
at the achievement on the technical side. In pdsaic we would recommend

focusing on those services facilitating politicarficipation beyond elections.

2. The importance of the internet in electoral campsiiop Estonia is increasing. This
importance cannot be illustrated more directly thlayp the example of the
independent candidate Indrek Tarand, who in thesleBtions of 2009 spent about
EUR 2000 on the election campaign and gathered25f&he votes, which is 0.3%
less than the winner of the elections, the Esto@ianter Party. It is fair to say that
no substantial political power neglected the Indé¢r@is a means for electioneering in
the 2009 European and the 2009 local elections storita. A number of new
political communication and campaign instrumentseryad, e.g. hijacking the
campaign of a competitor; addressing young votéiits more appealing and relaxed
political messages, etc.

However, the political campaign in general, haseasingly become so competitive
that not only it has deviated from the debate alsoinstantial political issues, but
also often reached the gray areas of what is kegdlibwed in campaign activities.
This contains a potential threat to the young malitculture of Estonia and the
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overall democratic practice in general. We reconminkeeping a close watch of
these developments in the future and prioritiseopan and civically responsible
landscape for political communication and electerimeg.

The Estonian e-voting system has been openly piex$eio many experts from

different nations who wished to study the systeroweler, up until 2010 no other
country in Europe was able to have voting by Ireeras an alternative means to
participation in elections on the scale that Estomas. This indicates that a high
degree of transparency is required should any atbntry have an interest to study
the Estonian success. We recommend maintaining dbggee of openness and
transparency in future uses of the e-voting systanparticular, close technological

monitoring should become a standard feature of abled elections and

referendums.

In the 2007 report we indicated that the Estoniaoteng system has so far not been
subject to a comprehensive certification procedWe.recommend that the debate
be initiated about possible future certificatiortiops. The Council of Europe could
serve as a platform for an exchange of expertisegaod practice in the framework
of the 2004 Committee of Ministers Recommendatiénlegal, operational and
technical standards for e-voting. We would likehtghlight that standard-setting and
certification of the e-voting system will not bendEstonia alone, but help other
countries to gain confidence in the new voting naetém allowing them to adopt it
more easily. While considerable efforts were uraden by the Estonian government
in order to audit the entire Internet voting pracésarried out by Price Waterhouse
Coopers), a move towards standard-setting andficatibn remains yet to be
undertaken.

In the previous reports the authors stressed thgukge problem, which is specific
to Estonia, but potentially relevant in any mutiual polity. Language remains to
be one of the main predictors of choice of Intermeting: in all elections the

Russian-speaking voters disproportionally avoidedteng. In order not to become a
means of exclusion and to give all potential votdre same opportunities to
participate, we continue recommending that the rie voting application and

related information would also be proposed in Rarsgjespecially for the local

elections). At the same time, the authors recogthsesignificant efforts that have
been undertaken in this regard since the firstabkea election of 2005.

Internet voting is an important innovation, butcgnt provides an alternative to the
traditional voting channels it can be handled asather mechanistic innovation
promoting electoral turnout. Other e-tools havenbé&#ed and tested throughout
Europe and beyond, aiming at increasing citizenserest in politics and their
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participation in the electoral realm beyond elet$ioNe continue recommending the
establishment of a wider “electoral platform” in el e-voting is an important but
not an exclusive element.

Our previous reports in 2005 and 2007 evaluatedtithee-day voting period for
Internet voting as insufficient. The authors pcatied that an extension of this period
would most certainly attract new voters. The addade of voting over the Internet
is, amongst others, the freedom of choice with i ¢a the moment of voting. Note,
that in all our reportsonveniencénas been the single most important reason for the
choice of e-voting. We were glad to learn that athbelections in 2009 the voting
period was extended to seven days. As we repastiircurrent analysis, the length
of the voting period is potentially an importantteteninant of voting activity. In
light of this event, we suggest to keep the e-gpfieriod at seven days or even
extend it (note that, for example in Switzerlaneinote voting is open up to three
weeks prior to Election Day).
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ANNEX
Tables for the section The Internet and the Campaigin the 2009 EP elections

Table 14. Campaign Information Sources: Averages byode of Participation %
(2007)

Could you tell for eachDid You Vote In How Did You Vote In These
information source The 2007 National Elections?

whether you haveElections In

obtained information on Estonia?

the issues at stake in th
elections from these
sources during the

No Voted On Voted In Voted By
Election Advance Internet

. gi h Day Polling
campalgn preceding the Station
elections?
Editorial contributions 79.56 70.37 80.38 83.84 77.66
to newspapers and
magazines
Radio broadcasts75.20 63.37 79.25 83.84 70.03
concerning the elections
TV broadcasts 93.46 82.72 93.96 93.94 93.19
concerning the elections
Leaflets, flyers 57.63 54,73 70.94 70.71 44 .41
Political ads in 44.28 39.92 5472 57.58 33.51
newspapers and
magazines
Posters in the streets 36.78 36.2142.26 47.47 30.25
Opinion polls 43.60 32.92 38.87 49.49 45,78
Party's election tents,8.04 6.17 12.83 14.14 3.00
stalls in the streets and
parks
Direct-mailing 45.10 37.86 52.83 58.59 36.24
materials
Discussions at your33.51 23.87 24.15 23.23 42.78

workplace/educational
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institution

Discussions among62.94 44.03 51.70 64.65 70.84
your family, friends

Communications on thel3.76 6.58 8.30 5.05 20.16
Internetinternet

SMS/text messages  4.77 1.65 4.15 3.03 5.45
Emalil 5.18 1.65 4.53 5.05 5.45
Somewhere else 7.22 2.06 9.43 8.08 5.18

(partisan  happening,
public debates, etc)

Note: bold-faced entries are instances where asaimve test for the observed row
frequency comparisons are statistically significart 05.
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Table 15. Internet as a Mode of Education: Averageby Mode of Participation %
(2007)

(In Percent for those Answering "Yes")
Did you vote in the How did you vote in these

2007 national elections?
elections in Estonia?
Yes No Voted Voted In Voted
On Advance By
Election Polling Internet
Day Station
In the months leading 55.41 30.43 40.52 50.94 62.91

up to the Parliamentary
elections, did you hear
or read anything online

about the

parliamentary

elections?

Do you use the Internet 41.65 21.12 27.45 32.08 49.55

in order to inform
yourself about politics?

Volunteer online to work 2.57 0.62 2.61 3.77 2.37
for a campaign

Look for more 28.10 13.04 13.73 12.00 37.20
information online

about political party or
candidates' positions on
the issues or voting

records

Look online for whom 23.60 11.80 11.56 18.37 29.76
to vote

Participate in online 20.79 6.83 9.52 18.37 26.19
endorsements or

ratings polls

Use the Internet to 14.04 5.59 7.48 12.24 16.96

check the accuracy of
claims made by or
about the political party
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or candidates

Watch video clips about11.24
the political party or
candidates or the election

that are available online

9.32

9.52

10.20

11.90

Sign up to receive emaill.50
from political party or
candidates or campaigns

1.86

1.36

2.04

1.49

Post your own political 3.93
commentary or writing to

an online news group,
website or blog

2.48

4.08

6.12

3.57

Forward or post someond.94
else's political
commentary or writing

0.00

0.68

2.04

0.89

Create and post your owr0.56
political audio or video
recordings

1.86

1.36

2.04

0.00

Forward or post someond.94
else's political audio or
video recordings

0.00

2.04

4.08

0.00

Note: bold-faced entries are instances where asaimvwe test for the observed row
frequency comparisons are statistically significart 05.
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Table 16. Information from political parties and candidates: Averages by mode of
participation % (2007)

Did You Vote In TheHow Did You Vote In These

2007 National Elections?

Elections In

Estonia?
In the past two monthsYes No Voted On Voted In Voted
have you....? Election  Advance By

Day Polling Internet
Station

Received mail urging59.26 43.62 56.98 66.67 59.13

you to vote for a

particular political party

or candidate

Received email urgingl11.04 4.12 7.55 6.06 14.71
you to vote for a

particular political party

or candidate

Been visited at home by3.95 3.70 5.28 3.03 3.27
someone urging you to

vote for a particular

political party  or

candidate

Received prerecordeds.40 2.88 5.66 4.04 7.63

telephone calls urging

you to vote for a

particular political party

or candidate

Note: bold-faced entries are instances where asaimvre test for the observed row
frequency comparisons are statistically significart 05.

Table 17. Vote choice by mode of voting % (2007)

Voted In An
Voted In An
Voted On Advance
) Advance
TOTAL The Election Polls At Polls 5
Day Polling y
. Internet
Station
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Center Party 32.05 13.46 3.21 15.38
Irl 20.19 7.37 3.53 9.29
Reform Party 20.19 8.33 3.85 8.01
Many Different 11.22 5.13 1.28 4.81
Parties

People's Union 6.41 2.56 0.96 2.88
Social Democrats 5.13 2.24 0.64 2.24
Other 2.88 1.28 0.32 1.28
Green Party 1.92 0.96 0.00 0.96
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