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Do new communication technologies, such as social media, reduce collective action problem? This paper
provides evidence that penetration of VK, the dominant Russian online social network, affected protest
activity during a wave of protests in Russia in 2011. As a source of exogenous variation in network
penetration, we use information on the city of origin of the students who studied together with the founder
of VK, controlling for the city of origin of the students who studied at the same university several years
earlier or later. We find that a 10% increase in VK penetration increased the probability of a protest by
4.6%, and the number of protesters by 19%. Additional results suggest that social media has affected
protest activity by reducing the costs of coordination, rather than by spreading information critical of the
government. In particular, VK penetration increased pro-governmental support and reduced the number of
people who were ready to participate in protests right before the protests took place. Also, cities with higher
fractionalization of network users between VK and Facebook experienced fewer protests. Finally, we
provide suggestive evidence that municipalities with higher VK penetration received smaller transfers from
the central government after the occurrence of protests.
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1. Introduction
Collective action problems have traditionally been seen as one of the major barriers to
achieving socially beneficial outcomes (e.g. Olson 1968, Hardin 1982, Ostrom 1990). People’s
ability to overcome collective action problems depends on their information environment and on
their ability to communicate to each other. New horizontal information exchange technologies,
such as Facebook, Twitter, and other social media allow users to converse directly without
intermediaries at a very low cost, thus potentially enhancing the spread of information and
weakening the obstacles to coordination. However, so far there has been no systematic evidence
on whether social media indeed improves people’s ability to overcome collective action problems.
Our paper fills this gap in the literature by looking at the effect that the most popular online social
network in Russia had on a particular form of collective action – political protests.
The rise in the usage of social media in recent years coincided with waves of political protests
around the world. But did social media play any role in inciting the protests, or did its content just
reflect the preferences of the population? 2 Recent theoretical works argue that social media may
indeed increase the probability of political protests occurring (Edmond 2013, Little 2015, Barberà
and Jackson, 2016). However, testing this hypothesis is methodologically challenging since social
media usage is endogenous to individual and community characteristics. In addition, protests are
typically concentrated in one or a few primary locations, as was the case for Tahrir Square in
Egypt or Maidan in Ukraine. Hence, geographic variation in protests is often limited. Temporal
variation in protest intensity can provide evidence on the association between activity in social
media and subsequent protests (Acemoglu, Hassan, Tahoun 2015), 3 but it does not allow studying
the causal effect of the availability of social media.
To understand whether social media indeed promotes protest participation, we study an
unexpected wave of political protests in Russia triggered by electoral fraud in the December 2011
2

While not based on systematic empirical evidence, previous popular and academic literature disagreed even about
the direction of the potential effect of social media on protests. Some have argued that the effect must be positive, as
social media promotes cooperation (Shirky 2011), fosters a new generation of people critical of autocratic leaders
(Lynch 2011), and increases the international visibility of protests (Aday, Farrell, Lynch, Sides and Freelon 2010,
2012). Others, however, have noted that social media is either irrelevant or even helps to sustain authoritarian regimes
by crowding out offline actions (Gladwell 2010), allowing governments to better monitor and control dissent
(Morozov 2011), and spread misinformation (Esfandiari 2010).
3
See also Hassanpour (2014) and Tufekci and Wilson (2013) for survey-based evidence on temporal variation in
protests in Egypt.

2

parliamentary elections. 4 Our empirical setting allows us to overcome the problems of previous
studies for two reasons. First, there was substantial geographic and time variation in the protest
activities and in the penetration of major online social networks across Russian cities. E.g., among
625 cities in our sample, 133 witnessed at least one protest demonstration after the December 2011
elections. Second, particularities of the development of VKontakte (VK), the most popular social
network in Russia, allow us to exploit quasi-random variation in the penetration of this network
across cities to identify the causal effect of network penetration on political protests.
Our identification is based on the information about the early stages of the development of VK.
It was launched by Pavel Durov in October 2006, the same year he graduated from Saint
Petersburg State University (SPbSU). Upon VK’s creation, Durov issued an open invitation on an
SPbSU online forum for students to apply for membership on VK. Interested students then
requested access to VK, and Durov personally approved all accounts. Thus, the first users of the
network were primarily students who studied at Saint Petersburg State University together with
Durov. This, in turn, made their friends and relatives at home more likely to open an account,
which sped up the development of VK in these cities. Network externalities magnified these
effects and, as a result, the distribution of the home cities of Durov’s classmates had a long-lasting
effect on VK penetration. In particular, we find that the distribution of the home cities of the
students who studied at SPbSU at the same time as Durov predicts the penetration of VK across
cities in 2011, but the distribution of the home cities of the students who studied at SPbSU several
years earlier and later does not.
We exploit this feature of the VK development in our empirical analysis by using the origin of
the students who studied at SPbSU in the same five-year cohort as the VK founder as an
instrument for VK penetration in summer 2011, controlling for the origin of the students who
studied at SPbSU several years earlier and later. Thus, our identification is based on the
assumption that temporal fluctuations in the number of students coming to SPbSU from different
cities were quasi-random and were not related to unobserved city characteristics.
Using this instrument, we then test the impact of VK penetration on the incidence of protests
and protest participation. In the reduced form analysis, we find that the number of students from a
city in the VK founder cohort had a positive and significant effect on protest participation while
4

Electoral fraud was documented, for instance, in Enikolopov, Korovkin, Petrova, Sonin, and Zakharov (2013) and
Klimek, Yegorov, Hanel, and Thurner (2012).
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there was no such effect for the number of students from older or younger cohorts. The
corresponding IV estimates indicate that the magnitude of the effect is sizable – a 10% increase in
the number of VK users in a city led to a 19% increase in the number of protest participants and a
4.6 percentage points higher probability of having a protest. These results indicate that VK
penetration indeed had a causal impact on protest participation in Russian cities in December 2011.
We perform a number of placebo tests to ensure that our results are not driven by unobserved
heterogeneity. First, we show that VK penetration in 2011 was not related to protest participation
in the same cities before the creation of VK using three different protest measures: antigovernment protests in the end of the Soviet Union (1987-1992), labor protests in 1997-2002, and
social protests in 2005. Second, we show that VK penetration in 2011 was not related to voting
outcomes before the creation of VK. These findings suggest that our results are not driven by timeinvariant unobserved characteristics of the cities that affect protest activity or political preferences.
We also replicate our first stage regressions using information on the cities of origin of the
students who studied in more than 60 other Russian universities of comparable quality. We find
that the coefficient for our instrument – VK founder’s cohort at SPbSU – lies at the top end of the
distribution of the coefficients for the same cohort in other universities while the coefficients for
younger and older cohorts lie close to the medians of the corresponding distributions, which is
consistent with our identifying assumptions. The tests in the spirit of Altonji, Elder, and Taber
(2005) and Oster (2015) also indicate that unobservables that are positively correlated with
observables do not drive our results.
Next, we explore potential mechanisms behind the effect. Social media can have an impact on
protests through the information channel or through the collective action channel. The information
channel reflects the fact that online social media can serve as an important source of information
on the fundamental issues that cause protests (e.g. the quality of the government or electoral fraud).
This effect is likely to be especially strong in countries with government-controlled traditional
media, such as Russia. The collective action channel relies on the fact that users can not only
consume, but also exchange information. In particular, social media may both allow users to
coordinate the logistics of the protests (coordination) and also introduce social motivation if users
and their online friends openly announce that they are joining the protest (social pressure). Thus,
the information channel increases the number of people dissatisfied with the regime, whereas
collective action channel increases the probability that dissatisfied people participate in protests.
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There is an important difference between the roles social media plays in the two channels.
Social media is only relevant in the information channel to the extent that it allows for freer protest
related content provision than in state-controlled media. Thus, in principle, any free traditional
media could have played the same role. However, the role of social media in the collective action
channel reflects an inherent distinction between social media and other forms of media, in that
social media can facilitate horizontal flows of information between the users.
To provide evidence on the mechanisms behind the impact of social media on protests, we first
look at the impact of VK on electoral outcomes. If the effect of social media was driven by
provision of information critical of the government, we would expect to see negative effect of
social media on th esupport for the government. However, we find that higher VK penetration led
to higher, not lower, pro-governmental vote shares in the presidential elections of 2008 and 2012
and in the parliamentary elections of 2011. We find similar results using data from a large-scale
survey conducted weeks before the 2011 elections. Respondents in cities with higher VK
penetration expressed greater support for the government and were more likely to say that they are
planning to vote for the pro-governmental party. There was no evidence of an increased
disapproval of the government or of an increased support for the opposition, so we find no
indication of a polarizing effect of social media. Moreover, respondents in cities with higher VK
penetration were less likely to say that they are ready to participate in political protests. A potential
explanation for these results is the prevalence of pro-government content posted in VK before the
elections. In any case, these results indicate that social media has not increased the number of
people dissatisfied with the government, at least before the 2011 elections, so that the information
channel does not seem to be driving our results.
We also show that fractionalization of users between VK and Facebook, 5 conditional on the
total number of users in the two networks, had a negative impact on protest participation, though
this effect becomes significant only for larger cities with population over 100,000. This finding is
consistent with the collective action channel, which requires users to be in the same network, but
not with the information channel, as information about electoral fraud was widely discussed in
both networks. Taken together, these results are consistent with the reduction of the costs of
collective action being an important mechanism of social media influence.
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Overall, our results indicate that social media penetration facilitates participation in political
protests, and the reduction in the costs of collective action is a mechanism behind this effect. The
positive impact of social media penetration on collective action has been predicted by theoretical
literature (e.g. Edmond 2013, Little 2015, Barberà, and Jackson, 2016) and widely discussed in the
popular press (e.g. Shirky 2011), but so far there has been no systematic empirical evidence to
support this prediction. Our results imply that the availability of social media may have important
consequences as political protests can affect within-regime power-sharing agreements, as well as
related economic and political outcomes (Madestam, Shoag, Veuger, and Yanagizawa-Drott 2013,
Passarelli and Tabellini 2015, Acemoglu, Hassan, and Tahoun 2015, Aidt and Frank 2015). A
broader implication of our results is that social media has the potential to reduce the costs of
collective action in various circumstances.
More generally, our paper speaks to the importance of horizontal information exchange on the
ability of people to overcome collective action problems. Information technologies affect
collective action potential by changing the opportunities for such exchange. In the past,
technologies such as leaflets, telephones, or even coffeehouses (Pendergrast 2010) were used to
facilitate horizontal information flows. Our results imply that social media, as a new technology in
this line, also promotes collective action potential by dramatically increasing the scale of
horizontal information exchange. Development of this new technology can have far-reaching
implications since collective action problems have traditionally been seen as one of the major
barriers to achieving socially beneficial outcomes (e.g. Olson 1968, Hardin 1982, Ostrom 1990).
Our paper is closely related to Acemoglu, Hassan, and Tahoun (2015) who study the impact of
Tahrir protest participation and Twitter posts on the expected future rents of politically connected
firms in Egypt. They find that the protests were associated with lower future abnormal returns of
politically connected firms. They also show that the activity in Twitter preceded the protest
activity on Tahrir Square, but did not have an independent impact on abnormal returns of
connected companies. Our analysis is different from theirs in several respects. First, we focus on
studying the causal impact of social media penetration across cities, rather than looking at the
changes in activity in already existing social media accounts over time. Thus, we consider the
counterfactual of not having social media, rather than having no protest-related content in social
5

We define fractionalization as the probability that two randomly picked social media users belong to different
networks. We correct our measure for potential overlap between social media, allowing individuals to be users of both
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media. Second, we look not only at the number of protesters but also at the probability of the
protests occurring, i.e. at the extensive margin of the effect. Finally, our results shed some light on
potential mechanisms behind the impact of social media.
Our paper is also related to the literature on the impact of information and communication
technologies (ICTs) and traditional media on political preferences and policy outcomes. A number
of recent works identify the impact of broadband penetration on economic growth (e.g. Czernich,
Falck, Kretschmer, and Woessmann 2011), voting behavior (Falck, Gold, and Heblich 2013,
Campante, Durante, and Sobbrio 2014), sexual crime rates (Bhuller, Havnes, Leuven, and
Mogstad 2013), and policy outcomes (Gavazza, Nardotto and Valletti 2015). However, these
papers do not provide specific evidence about whether this effect is due to the accessibility of
online newspapers, search engines, email, Skype communications, or social media. 6
There are recent papers that study the association between social media usage and collective
action outcomes. Qin, Stromberg, and Wu (2016) analyze the content of posts in Chinese
microblogging platform Sina Weibo and show that Sina Weibo penetration was associated with
the incidence of collective action events, without interpreting these results causally. SteinertThrelkeld, Mocanu, Vespignani and Fowler (2015) show that the content of Twitter messages was
associated with subsequent protests in the Middle East and North Africa countries during the Arab
Spring. Hendel, Lach, and Spiegel (2015) provide a detailed case study of a successful consumer
boycott organized on Facebook. 7
Recent works have also shown that traditional media has an impact on voting behaviour
(DellaVigna and Kaplan 2007, Enikolopov, Petrova, and Zhuravskaya 2011, Gentzkow, Shapiro,
and Sinkinson 2011, 2015, Chiang and Knight 2011), violence and ethnic tensions (YanagizawaDrott 2014, DellaVigna, Enikolopov, Mironova, Petrova, and Zhuravskaya 2014, Adena
Enikolopov, Petrova, Santarosa, and Zhuravskaya 2015), and policy outcomes (Strömberg 2004,
Eisensee and Strömberg 2007, Snyder and Strömberg 2010). A number of papers also study
Facebook and VK, and it does not change our results.
6
There are also papers that study the impact of cellphone penetration on price arbitrage (Jensen 2007) and civil
conflict (Pierskalla and Hollenbach 2013). In a similar vein, Manacorda and Tesei (2016) look at the impact of
cellphone penetration on political mobilization and protest activity in Africa.
7
Papers that are less directly related to collective action include Bond et al. (2012), who show that that political
mobilization messages in Facebook increased turnout in the U.S. elections, Qin (2013) who shows that the spread of
Sina Weibo led to improvement in drug quality in China, and Enikolopov, Petrova, and Sonin (2015) who show that
anti-corruption blog posts by a popular Russian civic activist had a negative impact on market returns of targeted
companies and led to a subsequent improvement in corporate governance.
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ideological segregation online (Gentzkow and Shapiro 2011, Halberstam and Knight 2015,
Gentzkow, Shapiro, and Taddy 2015). Our paper is also related to the literature on the impact of
technology adoption (e.g. Dittmar 2011, Cantoni and Yuchtman 2014).
The rest of the paper is organized as follows. Section 2 provides background information about
the environment that we study. Section 3 presents a theoretical framework and outlines our main
empirical hypotheses. Section 4 describes our data and its sources. Section 5 discusses our
identification strategy. Section 6 shows the empirical results. Section 7 concludes.

2. Background
The Internet and Social Media in Russia.
By 2011, approximately half of the Russian population had Internet access at home, 8 which
made Russia the largest Internet market in Europe, accounting for about 15% of all European
Internet users. 9 Although more than 80 countries enjoyed a higher Internet penetration rate than
Russia at the time, Russia started catching up rapidly demonstrating a 23% average yearly growth
rate between 2007-2011.
Social media was already popular in Russia by 2011. On average, Russians were spending 9.8
hours per month on social media websites in 2010 – more than any other nation in the world.10
Social media penetration in Russia was comparable to that of the most developed European
countries, with 88% of Russian Internet users having at least one social media account, compared
to, for instance, 93% in Italy and 91% in Germany. Although Russians lost the title of most socialmedia-addicted nation to Israel in October 2011, they remained third with 10.4 hours per user. 11
Despite the increasing popularity of social media, Russia remains one of the very few markets
where Facebook is not dominant. In fact, there is only one other country where Facebook could
not secure even the second largest share of the market for reasons other than censorship – South
Korea. Instead, homegrown networks VKontakte (VK) and Odnoklassniki were able to quickly
take over the Russian social media market. As of August 2011, VK had the largest daily audience
at 23.4m unique visitors (54.2% of the online population in Russia); Odnoklassniki was in second
8

http://www.internetlivestats.com/internet-users/russia/
http://www.comscore.com/Insights/Press-Releases/2011/11/comScore-Releases-Overview-of-European-InternetUsage-in-September-2011
10
http://www.comscore.com/Insights/Presentations-and-Whitepapers/2011/it_is_a_social_world_top_10_need-toknows_about_social_networking
9
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with 16.5m unique visitors (38.1%), leaving Facebook trailing in third place with 10.7m unique
visitors (24.7%). 12
Such an unusual pattern of market shares emerged because of the relatively late market entry
by Facebook. By the time Facebook introduced the Russian language interface in mid-2008, both
VK and Odnoklassniki already accumulated close to 20m registered users. 13 Besides, VK and
Odnoklassniki could offer certain services that Facebook could not, either due to legal reasons (e.g.
Facebook could not provide music and video streaming services because of copyright issues) or
because of a different marketing strategy (e.g. users were attracted by a lower amount of
advertising in both VK and Odnoklassniki).
VK started off as a student- and youth-oriented website. "VKontakte" translates to "in contact",
and the original mission of VK was to help current students stay in touch later in life, with its
target audience similar to that of Facebook. As a result, VK was more widespread in large cities
than Odnoklassniki. 14 In contrast, Facebook gained popularity among those who wanted to
communicate with their foreign friends, and thus had a higher market share in large cities,
especially in Moscow and St. Petersburg. 15
As of December 2011, the Internet in general – social media in particular – enjoyed relative
freedom in Russia, as there were no serious attempts to control online content up until 2012.
Centralized censorship and content manipulation in social media began after the period we focus
on and, to a large extent, were consequences of the protests examined in this paper. The relative
freedom made social media websites an important channel for transmitting information and
enhancing political debate, taking this role away from Russian TV and major newspapers. 16
History of VKontakte.
VK is a social media website very similar to Facebook in its functionality. The user can create
an individual profile, add friends, converse with them, create events, write blog posts, share
11

http://thenextweb.com/socialmedia/2011/12/22/israelis-are-now-the-worlds-biggest-social-network-addicts-saysnew-report/
12
http://www.dreamgrow.com/social-media-in-russia/
13
https://vk.com/blog?id=92 and http://www.dni.ru/society/2008/11/1/152405.html
14
The original mission of Odnoklassniki was to help people find their former classmates and friends from their past,
so the targeted different audience was older, on average. According to a marketing study performed in 2010, the
average age of VK users was 3 years less than the average age of Odnoklassniki users (http://www.teleskopjournal.spb.ru/files/dir_1/article_content1327333874323807file.pdf)
15
http://corp.mail.ru/media/files/issledovanie-auditorij-sotcialnykh-setej.pdf

9

information (in audio and video format as well), etc. VK was launched in October 2006. The core
of the VK development team was more or less stable until 2012, consisting of Pavel Durov
(philology major at SPbSU at the time), his brother Nikolai Durov (physics graduate student at
SPbSU at the time, winner of the world programming and math contests), and their fellow students.
Upon VK’s creation, Durov issued an open invitation on an SPbSU online forum for students to
apply for membership on VK. Interested students then requested access to VK, and Durov
personally approved all accounts. Registration in VK opened to the general public at the end of
November 2006. Shortly after, the number of users skyrocketed from 5 thousand users to 50
thousand in January 2007, to 3 million in November 2007, to 100 million in November 2010 (see
Figure A1 in Online Appendix). By early 2008, VK became the most visited website in Russia.
VK creators held a strong position against any forms of censorship. During the protests of
2011-2012 Pavel Durov was approached by the Federal Security Service (FSB) and was asked to
start blocking the opposition-minded online communities, as well as protest events, some of which
had more than 30,000 subscribers (Kononov, 2012). Durov refused, arguing that it would lead to a
large number of people switching to VK’s foreign competitors, such as Facebook. Some ascribed
his actions to his libertarian views. VK policies regarding freedom of speech remained unchanged
until Durov was forced to sell his share of VK and lost control of the firm in 2014. 17 Note that
Durov himself, at least before 2013, was not involved in any political activity, and, in particular,
did not advertise or create any politically related content in VK (Kononov 2012).
Protest Movement of 2011-2012.
A wave of protest demonstrations in 2011-2012 was triggered by electoral fraud in the
parliamentary elections of December 2011. It was the first large-scale political protest movement
in Russia since the collapse of the Soviet Union. Similar to other protest events in authoritarian
countries, Russian protests of December 2011 surprised everyone, including their leaders (Kuran
1989). 18 Russian society was politically inactive in the 2000s, with rapid economic growth
16

Since 2009, Freedom House has ranked mass media as “not free,” and Reporters without Borders has classified
Russia as a country with a “difficult situation” in terms of freedom of the press.
17
Durov was dismissed as the VK CEO after a similar incident two years later, in September 2014, when he refused to
block groups and accounts of Ukrainian revolutionaries. He was forced to sell his shares of VK to Mail.ru earlier that
year. He left VK for his new start-up Telegram. He left the country too, after obtaining Saint Kitts and Nevis
citizenship.
18
For instance, a day before the first protest gathered over 5,000 participants its organizers were debating whether a
threshold of 500 people would be surpassed.
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softening any criticism of Putin's regime. For instance, electoral fraud of allegedly similar
magnitude in 2007 parliamentary elections did not trigger any serious protests (Treisman 2011). In
addition, traditional media has been under heavy government control in 2007-2012 (and beyond),
so there was hardly any chance information on electoral fraud could be transmitted through the
main TV channels. The latter served as the primary source of information for nearly 80% of
Russians at the time, ensuring steady control over the information flows. 19
Parliamentary elections were held on December 4, 2011. During the course of that day, reports
of electoral fraud were quickly growing in numbers, documented both by independent observers
and by regular voters. In a vast majority of cases, electoral fraud favored the incumbent party
United Russia. Videos of ballot staffing and `carousel’ voting (i.e. same voters voting multiple
times on different poll stations) started to circulate in the Web and in social media. Startling
differences between exit polls and official results began to emerge; some exit polls reported 23.6%
of the votes going to United Russia in Moscow, which was 20% lower relative to the official
result. 20 Scholars later confirmed that the amount of fraud was sizable using statistical analysis.
For instance, Enikolopov et al. (2013) showed that the presence of randomly assigned independent
observers decreased United Russia’s results by 11% on average (from 47% to 36%). Clear
evidence of electoral fraud, together with the absence of its acknowledgment by the government,
became a source of outrage for thousands of people and urged some of them to take to the streets.
On December 5, 2011, five to six thousand people appeared at a rally in the center of Moscow.
The rally was followed by minor clashes with the police and detention of several opposition
leaders. Although the number of protesters was not particularly large, this rally set a precedent for
the future, more massive ones. The next anti-fraud rallies were held on December 10 and 24, and
had a record attendance both in Moscow (near 100,000 participants on both dates) and across the
country (more than 100 cities participated). The subsequent waves of protests were less popular
and involved fewer cities. Moscow and St. Petersburg, however, still hosted major rallies almost
each month. The tipping point of the movement was reached on May 6, 2012, a few days before
Vladimir Putin’s inauguration as a President. Whereas all previous demonstrations were peaceful
and non-violent, the rally on May 6 broke out in a number of serious clashes with the police forces.
Within a few days, more than 30 activists were charged with allegedly inciting mass riots and
19

For instance, see Levada survey in 2011 (http://www.levada.ru/sites/default/files/2012_eng.pdf, p. 135) or VTSIOM
study in 2011 (http://www.wciom.com/index.php?id=61&uid=31)
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using violence against the police, many then faced 3-4 years in prison. This trial, together with the
absence of tangible achievements, marked the decline of protests as a form of political struggle in
Russia.
VK and Protest Activity
In 2011, online social networks, including VK, became an important source of information in
Russia, where traditional media was largely controlled by the state. Reports of electoral fraud, for
example, were widely available online, often accompanied by pictures and YouTube videos. Most
of the traditional media, however, did not cover the topic. Robertson (forthcoming) shows that VK
users were more likely to be aware of the activities of Golos, the most prominent electoral
monitoring organization in Russia, as compared with non-VK users. Reuter and Szakonyi (2015)
show that being a user of one of the online social networks was a strong predictor of respondent’s
being aware of the electoral fraud. Based on an online survey of protest participants, Dokuka
(2014) provides evidence that 67% of them learned about the upcoming protests from VK while
another 22% obtained this information from other online social networks or online newspapers.
VK was also widely used for coordinating protest activities. VK users utilized open online
protest communities for sharing information about protest demonstrations in their cities and
coordinating organizational details. As most of the user profiles in VK, these communities were
open, and anyone with an account in VK could see all the content posted in these communities.21
According to our data, out of 133 cities that had protests, 87 had VK communities or events
created with the purpose of organizing protest demonstrations after the December 2011
parliamentary elections. Most of these communities were created within the first several days after
the parliamentary elections. 22

3. Theoretical Framework
Protest participation is a form of political participation, generally characterized by social
benefits and individual costs. Social media may affect protests through several channels. They can
20

Note that these exit poll results were later deleted from the corresponding polling agency’s websites.
We cannot fully rule out that there were closed protest-related communities we did not observe. However, by the
nature of closed groups, such communities would not be able to attract large numbers of previously unengaged
members.
22
Protest communities were identified by searching for several standard keywords (e.g. “For Fair Elections”) in the
names of these communities, so it is possible that we underestimate the number of cities with online protest
communities.
21
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be broadly categorized into an information channel and a collective action channel. More
specifically, social media can provide its users with uncensored information about the government
or reduce the costs of collective action by facilitating coordination and strengthening social
pressure.
To fix the ideas, consider a simple model of an individual decision to participate in a protest.
The number of protesters is P=p*N, where p is individual’s propensity to participate, and N is the
number of people in a city. Each individual first decides whether the current regime is good or bad,
i.e. whether it should be changed. Then, individuals who dislike the regime decide whether to
participate in a protest by comparing costs and benefits associated with this decision. Formally,
individuals choose to participate if and only if their benefits from participation are higher than
costs:
𝐵𝐵𝑖𝑖 ∗ Δ𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠|𝑃𝑃) + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖 (𝑃𝑃) − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 (𝑃𝑃) − 𝜀𝜀𝑖𝑖 > 0

(1)

where Bi is the benefit for individual i if the protest is successful, Δ𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠|𝑃𝑃) is the

marginal increase in the probability of the protest being successful if person i decides to

participate; 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖 (P) is the sum of person i’s intrinsic value from expressing his/her opinion

(that does not depend on P) and a social pressure component (that can potentially depend on the
number of protesters, P;. 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 (P) is the expected cost of protesting, which also depends on P

either because of the need for coordination or because of the “safety in numbers” phenomenon (e.g.
Lohmann 1994); and 𝜀𝜀𝑖𝑖 is an idiosyncratic shock to utility. In a large country

Δ𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠|𝑃𝑃) = 0 for an individual participant.

Assuming a simple functional form, similar to the calculus of voting (e.g. DellaVigna, List,

Malmendier, and Rao 2014), and allowing for different potential channels of social media
influence, the utility of a potential protester can be written as
𝑈𝑈𝑖𝑖 = 𝑏𝑏𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 − 𝜀𝜀𝑖𝑖 = 𝛾𝛾𝑖𝑖 + 𝜋𝜋(𝑠𝑠, 𝑃𝑃)𝛼𝛼𝑖𝑖 − 𝑐𝑐(𝑠𝑠, 𝑃𝑃) − 𝜀𝜀𝑖𝑖

(2)

where 𝛾𝛾𝑖𝑖 is the individual intrinsic value from participating in a protest; 𝛼𝛼𝑖𝑖 is the (dis)utility of

being seen in a protest by peers (can potentially be positive or negative); 𝜋𝜋(𝑠𝑠, 𝑃𝑃) is the probability
of being seen (can be amplified by social media), where s denotes the penetration of social media;

𝑐𝑐(𝑠𝑠, 𝑃𝑃) is the cost of participation that consists of the cost of learning the logistics of a protest
(which is a decreasing function of the social media penetration s) and of the expected cost of
protesting (which is a decreasing function of the size of a protest P), with some potential
complementarities between the two.
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Consider a partial equilibrium, i.e. a situation in which an individual decides whether to
participate in a protest taking P as given and not internalizing the effect of his/her decision on the
equilibrium outcome. Then the expected propensity to participate in a protest is
𝐼𝐼(𝜃𝜃𝑖𝑖 < 0|𝑠𝑠) ∗ 𝐹𝐹�𝛾𝛾𝑖𝑖 + 𝜋𝜋(𝑠𝑠, 𝑃𝑃)𝛼𝛼𝑖𝑖 − 𝑐𝑐(𝑠𝑠, 𝑃𝑃)�

(3)

where 𝜃𝜃𝑖𝑖 is the individual i’s opinion about the regime; 𝐼𝐼(𝜃𝜃𝑖𝑖 < 0|𝑠𝑠) is an indicator function for

whether the individual i dislikes the regime, which can also be a function of social media
penetration; F(.) is the distribution function of an individual idiosyncratic cost 𝜀𝜀𝑖𝑖 . Denote the

argument of the function F(.) in (3) as X. If we differentiate the protest propensity with respect to s,
we get
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

=

𝜕𝜕�𝑃𝑃�𝑁𝑁 �
𝜕𝜕𝜕𝜕

𝜕𝜕𝛼𝛼 𝜋𝜋(𝑠𝑠,𝑃𝑃)

𝜕𝜕𝜕𝜕(𝑠𝑠,𝑃𝑃)

𝑖𝑖
< 0�𝑠𝑠�
���
���
𝜕𝜕𝜕𝜕��
𝜕𝜕𝜕𝜕
∗
𝐹𝐹(𝑋𝑋)
(𝑋𝑋)
–
∗
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�� ∗ 𝐼𝐼(𝜃𝜃𝑖𝑖 < 0|𝑠𝑠)
′
�𝐹𝐹
��������� +
𝜕𝜕𝜕𝜕
= ����
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
�����������������������������������������
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝜕𝜕𝜕𝜕�𝜃𝜃𝑖𝑖

(4)

This equation suggests that the impact of social media penetration potentially consists of the
information effect and the collective action effect. In turn, the collective action effect can further
be split into social pressure channel and coordination channel, which, theoretically, can all have
different signs.
Which sign would we expect for different parts in (4)? First, in countries where the
government controls traditional media, we would expect the information effect of censorship-free
social media to be positive. At the same time, pro-government activists might use social media to
generate more electoral support, which would decrease the magnitude of the information effect or
even make it negative. In what follows, we test empirically whether penetration of social media
indeed changed the electoral results of pro-Putin candidates, to see the direction the information
channel takes in our context.
Second, theoretical literature predicts that availability of social media can facilitate the
coordination of protests (Edmond 2013, Little 2015, Barberà and Jackson 2016). Therefore,
according to the coordination mechanism, we expect social media to reduce the costs of
coordination and to increase protest participation.
Finally, the social pressure mechanism might stimulate or reduce protest participation
depending on social norms. Enikolopov, Makarin, Petrova, and Polishchuk (2015) suggest that
social motivation was an important positive determinant of protest participation in Russia in 2011-
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2012, and, therefore, we expect the social pressure component of the derivative in (4) to be
positive.
Overall, our theoretical framework suggests that comparative statics with respect to social
media penetration, given by (4), depends on the relative importance of different mechanisms. If
the information mechanism were the main one and if social media decreased support for the
government, we would expect to see a positive impact of s on protests, and vice versa. If collective
action effect were to prevail, we would expect to see an unambiguously positive effect of the
penetration of social media on protest participation.
The model allowed us to make predictions about protest participation. We expect similar
reasoning to hold for the extensive margin, i.e. for the probability of having a protest. In other
𝜕𝜕𝜕𝜕

words, the sign of 𝜕𝜕𝜕𝜕 also predicts comparative statics for the probability of a protest with respect

to s. Consider that there is a fixed cost of staging a protest, at least for some organizers, and the
protest happens if only if 𝑝𝑝𝑝𝑝 > 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 + 𝜂𝜂𝑗𝑗 , where 𝜂𝜂𝑗𝑗 is a noise component. Then we expect
the incidence of protests to be an increasing (decreasing) function of s, as long as propensity to

protest, p, is an increasing (decreasing) function of s, and the distribution of 𝜂𝜂𝑖𝑖 has continuous

support (density of 𝜂𝜂𝑖𝑖 is positive).

4. Data

We use several sources of data. Our sample consists of 625 Russian cities with populations
over 20,000 according to the 2010 Census. We exclude Moscow and Saint Petersburg from our
sample as outliers.
To measure the penetration of VK across the cities, we collect information about the city of
residence for all the users of VK with public accounts who joined VK before the autumn of
2011. 23 Based on this information, we compute the number of users in each city as of the summer
of 2011, i.e. before the parliamentary elections were scheduled and before the electoral campaign
began. More details about data collection are available in the Online Appendix.
We use hand-collected data on political protests that occurred between December 2011 and
May 2012. When the protests began in December 2011, we started monitoring newspaper
23

Public accounts contain some basic information on the VK users, e.g. their home city, that is available to anyone on
the Internet. The timing of account creation can be inferred from the account ID. Note that more that 90% of the
accounts in VK are public.

15

databases and online resources to record information about political protests in any Russian city
mentioned in this context. The monitoring was repeated every week until the protests subsided in
summer 2012. For each event, we recorded the number of protesters, as reported by three
alternative sources: i) the police; ii) organizers of the protest; ii) a news source that wrote about the
protest. 24 As a result of this monitoring, we have collected a comprehensive city-level database on
political protests in Russia in 2011-2012. We aggregate this information to city-week level by
constructing two variables: an indicator for the existence of a protest in a given city in a given
week and the number of protesters, computed by taking the average number of protesters as
reported by the police, organizers, and the news source. 25 If there were more than one protest
event in a city during the same week, we take the number of protesters at the biggest event.
We use information on the city of origin of the students who studied at Saint Petersburg State
University and other top Russian universities. 26 Since, unfortunately, administrative records on the
admitted students are not available, this data is based on the information on the year of birth,
university attended, and years of study provided in public accounts of the Odnoklassniki users.
Note that as of 2014, when this data was collected, 80% of Russian adult population reported
having an account in Odnoklassniki, 27 so the coverage of our data is reasonably large. More
specifically, for each university in the sample, we calculate the number of students coming from
each city in five-year cohorts. We mostly focus on three cohorts in our analysis: i) those who were
born the same year as the VK founder or within two years from his birthday, either earlier or later;
ii) those who were born from three to seven years earlier than the VK founder; iii) those who were
born from three to seven years later than the VK founder. 28 Although using data from social media
to measure the distribution of students across cities may introduce a measurement bias, the
identifying assumption is that, while controlling for the number of Odnoklassniki users, this bias
24

We have data on all the three estimates in 9.5% of the cases. Only one estimate is available in 64% of the cases. As
a result, we primarily use the estimates reported by journalists in various news sources.
25
Our estimates remain practically unchanged if we use a median value of the available estimates instead of a mean.
26
In particular, we take all the universities from Moscow and Saint Petersburg in the top-100 Russian universities, as
well as top 20 universities from other cities. To identify the elite schools, we use the university ranking of the RA
Expert agency for 2014.
27
http://www.levada.ru/old/30-06-2014/ispolzovanie-interneta
28
Our results remain very similar if we use students’ years of entrance to the university instead of their year of birth.
We use the years of birth in the benchmark specifications, since these measures yield a stronger first stage in the IV
regression (see below), which is likely to reflect the fact that age difference had an additional effect on the probability
of joining VK. I.e., a 30-year-old graduate student was plausibly less likely to adopt VK than a 20-year-old
undergraduate student, conditional on both studying at SPbSU with Durov.Our results are also robust to changes in the
cohort definition and to inclusion of a larger number of cohorts in the model (see the robustness check section).
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does not vary across cohorts in a way that is correlated with the outcomes of interest. Later on, we
use various tests to provide evidence that this assumption holds.
Next, we use data on the number of Facebook users by city in 2011 and 2013. The data on
Facebook penetration in 2011 was taken from Zapuskalov (2012). The data on Facebook
penetration in 2013 was collected manually for each city in the sample. 29
We use three different sources of data for protests that occurred prior to the advent of social
media. The data on protests in the late Soviet Union comes from Beissinger (2002). In the analysis,
we first look at all the protests as a whole and then at the pro-democracy protests separately. The
data on participants in the labor protests of 1997-2002 comes from Robertson (2011). Finally, we
use information on the social protests of 2005 from the website of a communist organization,30
though we understand that this data source is probably less reliable than the ones mentioned
previously. For all three sources, we aggregate information at the city level and exploit two
different measures: the maximum number of protesters in a city and an indicator for at least one
protest in a city.
The data on electoral outcomes is coming from the Central Election Commission of the
Russian Federation. We obtained the public opinion data from the MegaFOM opinion poll
conducted by the Public Opinion Foundation (Fond Obschestvennogo Mneniya, or FOM) in
October-November 2011. 31 This is a regionally representative survey of 56,900 respondents in 79
regions, of which 30,669 respondents come from 519 cities in our sample.
The city-level data on population, age, education, and ethnic composition comes from the
Russian Censuses of 2002 and 2010,. The data on the average wage and municipal budgets comes
from the municipal statistics of Rosstat, the Russian Statistical Agency. Additional city
characteristics (latitude, longitude, year of city foundation, and the location of administrative
centers) come from the Big Russian Encyclopedia. Summary statistics for each variable employed
in the analysis are presented in Table A1.

5. Identification Strategy
Our first hypothesis is that social media penetration (specifically, VK penetration) had a
positive effect on political protests. Thus, we estimate the following model:
29

Missing numbers for 2011 were imputed using the data on Facebook availability in 2013, VK availability in 2011,
and VK availability in 2013 (see the Online Appendix for more details).
30 http://trudoros.narod.ru/
31
We are grateful to the president of FOM, Alexander Oslon, for generously sharing the data.
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𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝑉𝑉𝑉𝑉_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 + 𝛽𝛽2 𝐗𝐗 𝐢𝐢 + 𝜀𝜀𝑖𝑖

(5)

where 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 is one of the two measures of protest activity – either the logarithm of the number

of protesters in city i in the first weekend of the protests (December 10th and 11th) plus one or an
indicator variable for the occurrence of at least one protest in city i in the first weekend of the
protests; 32 𝑉𝑉𝑉𝑉_𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 is the logarithm of the number of VK users in city i in 2011; 𝐗𝐗 𝐢𝐢 is a
vector of control variables that includes a fifth-order polynomial of population, an indicator for

being a regional or a subregional (rayon) administrative center, average wage, number of city
residents of different age cohorts, distance to Moscow and Saint Petersburg, an indicator for the
presence of a university in a city, share of population with higher education in 2010 for each age
cohort separately and the average share of population with higher education in 2002, ethnic
fractionalization, and internet penetration. In some specifications, 𝐗𝐗 𝐢𝐢 also includes the outcomes of
the pre-2006 parliamentary elections to control for pre-existing political preferences of the
population. Standard errors in all regressions are clustered at the regional level.
Identification strategy
The OLS estimates of the equation (5) are likely to be biased, as the unobserved characteristics
that make people more likely to become VK users can also make them more likely to participate in
protests. To address this issue, we use fluctuations in the origin of the students who have studied at
SPbSU as a source of exogenous variation in VK penetration that does not have an independent
effect on protest participation. In particular, we exploit the fact that the distribution of the home
cities of the students who studied at SPbSU at the same time as the VK founder predicts the
penetration of VK across cities in 2011, but the distribution of the home cities of the students who
studied at SPbSU several years earlier and later does not. Specifically, we compute the number of
students from each city in three five-year student cohorts (to match the Census definition of
cohorts): (i) those who have studied at the same year as Durov, as well as one or two years earlier
or later, (ii) those who studied from three to seven years earlier than Durov, and (iii) those who
studied from three to seven years later than Durov.
The identifying assumption is that, conditional on population, education, and other
observables, fluctuations of the student flows from different cities to Saint Petersburg State
University in the 2000’s are orthogonal to the unobserved determinants of protest participation.
32

We focus on the first protests to avoid a possibility of dynamic effects within and across the cities.
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Table A2 in the Online Appendix presents a full distribution of the SPbSU student cohorts by
their home cities. Note that in all but one case the number of students is less than 40 students per
home city, for all three cohorts. 33 Thus, the numbers are sufficiently small to allow for random
fluctuations in the distribution of students across cities to happen.
Note that students were coming to study at Saint Petersburg State University from all over the
country. These students arrived from 73 out of 79 Russian regions included in our study. Students
in the Durov’s cohort came from 237 different cities (more than a third of all Russian cities), while
students from an older cohort came from 222 cities and students from a younger cohort came from
214 different cities.
Determinants of VK penetration
For our identification strategy to work, we first need to show that our instrument is relevant.
Table 1 provides evidence on the determinants of VK penetration across Russian cities in 2011,
and, in particular, on the effect of the number of Saint Petersburg State University students in
different cohorts on VK adoption in their home cities. The results indicate that, once population
controls are included, the five-year cohort of Pavel Durov, the VK founder, is positively and
significantly (at 1% level) correlated with the subsequent VK penetration, in contrast to the
younger and older cohorts, for which the corresponding coefficients are not significant. The
coefficient for the number of SPbSU students in the Durov’s cohort is stable across the
specifications (2)-(7). In particular, it does not depend on the age and education distributions in a
city, as we control for the number of people in each of the five-year age cohorts over 20 years of
age, and for the education level in each of these cohorts. The magnitude of the effect implies that a
one standard deviation increase in the size of the VK founder’s cohort coming from a given city
leads to a 13% increase in the number of VK users in that city in 2011. The coefficient for the size
of an older cohort is much smaller in magnitude and is not statistically significant across
specifications (2)-(7). The coefficient for the size of a younger cohort is consistently negative,
although not statistically significant either. These results are summarized in graphical form in
Figure 1.
There are several other takeaway points from the results presented in Table 1. First, as
expected, VK penetration is significantly related to the age distribution and urbanization-like
33

We also check that our results are robust to exclusion of cities with more than 10 students in the Durov’s cohort.
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controls, such as flexible polynomial of population and a dummy for a regional center. Second,
VK penetration is not strongly related to pre-existing voting preferences; as can be seen from the
corresponding specifications (5)-(7), voting controls from neither the 1995 nor the 2003 elections
are statistically significant, while controls for the 1999 election are collectively significant only at
the 10% level. Finally, VK penetration is positively and significantly related to ethnic
fractionalization, i.e. more fractionalized cities tend to have larger VK communities.
In addition, we provide evidence that the origin of the students in the Durov’s cohort affects
VK penetration in 2011 via its effect on early adoption of the network. We look at the
determinants of VK penetration at the by-invitation-only stage, i.e. for the first 5,000 users (see
Table A3). While the coefficient patterns for the number of SPbSU students are similar to those in
Table 1, other controls, such as population, education by cohort, or ethnic fractionalization,
become insignificant, consistent with our claim that initial VK penetration was largely
idiosyncratic. The corresponding cohort coefficients, together with their confidence intervals, are
shown graphically in Figure A2.
Overall, our results in Tables 1 and A3 suggest that the city differences in early VK penetration
were, at least in part, generated by the year-to-year fluctuations in student flows from different
cities and that these small initial differences in early adoption have had important long-term
consequences for the later penetration of the social network. In the subsequent sections we employ
additional tests to ensure that our results are not driven by other types of unobserved heterogeneity.

6. Empirical Results
6.1 Baseline results
Reduced Form Estimation
We start by presenting the results of the reduced form estimation. Specifically, we look at how
participation in rallies during the first weekend after the parliamentary elections is related to the
number of the SPbSU students in different cohorts. Table 2 shows how the size of these protests
(columns (1)-(4)) and the protest occurrence (columns (5)-(8)) are related to the number of the
SPbSU students in different cohorts. We find that the size of the VK founder cohort has a positive
and significant effect on both the size of the protests and the incidence of the protests, while the
coefficients for other cohorts are much smaller and not statistically significant. Moreover, the sign
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of the coefficient for the older cohort is consistently negative across specifications. Figures 2A and
2B report these results graphically.
Comparison of the results in Tables 1 and 2 indicates that most of the observable determinants
of protest participation in 2011 were different from the determinants of VK penetration. Most
importantly, the electoral controls from 1995 and 2003 strongly predict protest participation, but
not VK penetration, consistent with the idea that protests were a result of political grievances and
that VK diffusion was largely orthogonal to political preferences. Similarly, protest participation
was positively and significantly related to the presence of a university in a city, in contrast to VK
penetration. In turn, VK penetration was positively and significantly associated with ethnic
fractionalization in a city, while the corresponding coefficients are consistently negative in the
protest participation regressions. 34
To assess the possible degree of omitted variable bias under the assumption that selection on
the observablesis proportional to selection on the unobservables, we follow the approach of Oster
(2015). In particular, we compute how important, in terms of explanatory power, should be
unobservables relative to observables in order to fully explain the coefficient for the VK founder’s
cohort. We find that unobservables should be negatively correlated with observables and that their
importance should be more than seven times higher to be able to explain the results for the size of
the protests and three times higher to explain the results for the protest incidence. These results
stand in sharp contrast to the standard assumption of equal selection, i.e. that unobservables are
positively correlated with observables and are equally important (Altonji, Elder, and Taber 2005).
Taken together, the results presented in Table 2 and Figures 2A-2B indicate that the SPbSU
student cohort of the VK founder is positively and significantly associated with protest
participation, in contrast to the older and younger SPbSU cohorts, and that these results are
unlikely to be driven by omitted variable bias.

IV Results for Protest Participation
Reduced form results in Table 2 suggest that the SPbSU student cohort of the VK founder,
through its impact on VK penetration, has affected protest activity in 2011. However, reduced
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form regressions do not allow us to quantify the magnitude of the effect of social media
penetration on protests. In this section, we estimate equation (5) using the number of SPbSU
students in the VK founder’s cohort as an instrument for VK penetration in summer 2011,
controlling for the numbers of SPbSU students in the older and younger cohorts.
The results in columns (1)-(4) of Panel A of Table 3 indicate that social media penetration had
a quantitatively large and statistically significant effect on protest participation. According to these
estimates, a 10% increase in the number of VK users led to a 19-20% increase in the number of
protesters, depending on the specification. Although this effect appears to be large, it is important
to have in mind that while VK users constituted a reasonably large share of city population (the
average VK penetration in 2011 was 15 percent) protest participants formed only a tiny fraction.
Our data suggests that, for the cities with protests, only 0.4% of the city population participated in
protests. As the average city population in our sample was 117 thousand (see Table A1), the
aforementioned counterfactual of a 10% increase in VK penetration implies that an increase in the
number of VK users by 1,770 leads to an increase in the number of protestors by 95.
One potentially important concern for our estimation is the weak instruments problem. Lack of
a sufficiently strong first stage could lead to unreliable IV estimates and inference. The traditional
Stock and Yogo (2005) thresholds for the F-statistic were derived for the case of homoscedastic
errors, and thus cannot be applied to a model with clustered standard errors. For this reason, we
use a recently developed methodology by Olea Montiel and Pflueger (2013) who derived a test for
weak instruments similar to the one in Stock and Yogo (2005), but for the case of clustered
standard errors. All of the corresponding Olea Montiel-Pflueger F-statistics for a test of 10%
potential bias and a 5% significance level in our specifications take values close to 270 and well
exceed the required threshold level of 23. To be conservative, we conduct a weak instrument test
using their methodology after each IV specification we employ. We also check that our instrument
would not be considered weak if we used a more traditional Cragg-Donald F-statistic and
compared it with the Stock and Yogo (2005) thresholds under the assumption of homoscedasticity.
For comparison purposes, we show the OLS estimates for the same second-stage specifications
in columns (5)-(8) of Panel A of Table 3. The coefficients are still highly significant, but are much
smaller in magnitude than the corresponding IV estimates. Our explanation for the difference
between OLS and IV is the negative selection bias. For example, if people with higher unobserved
34

It is insignificant in almost all reduced form specifications, but becomes significant in IV regressions (see below).
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income are more likely to become VK users, but are less likely to participate in protests, this
would lead to a downward bias in then the OLS estimates of the impact of VK penetration on
protest participation.
The results presented in Panel A of Table 3 assume a log-log relationship between the number
of VK users and the number of protestors. To examine this association non-parametrically, we
estimate a locally weighted regression between VK penetration and the number of protest
participants. These results are presented in Figure 3. The downside of this approach is that it does
not account for the endogeneity of VK penetration and does not take into account control variables.
However, it provides some intuition on the functional form of the relationship. In particular,
Figure 3 indicates that there is a threshold level of VK penetration, below which there is no
relation between VK penetration and protests, and that the effect of VK penetration on protest
participation is observed only after this tipping point. A similar graph, which displays both VK
penetration and the number of protestors as a share of city population, indicates that the threshold
level of VK penetration is approximately 15 percent (see Figure A3). Thus, these results are
consistent with the predictions of the threshold models of collective action (e.g. Granovetter 1978,
Lohmann 1993, 1994).
Extensive Margin
Our next step is to test the hypothesis that protests are more likely to occur if social media
penetration is higher. The results in Panel A of Table 3 reflect two related but distinct processes:
the incidence of protests and the number of people joining the protest once it is organized. Results
presented in Panel B of Table 3 related specifically to the extensive margin of this effect, i.e. the
probability that a protest takes place. To be able to combine IV estimation with clustered standard
errors and weak instrument tests, we use a linear probability model. The results in Panel B of
Table 3

indicate that VK penetration had a positive and statistically significant effect on the

probability that a protest occurs in a city. A 10% increase in the number of VK users led to a 4.54.8 percentage points higher probability of a protest being organized.
6.2 Identifying assumptions checks
Placebo Results for Earlier Protests
Table 4 presents results of the placebo regressions in which we estimate the same IV
specifications as in columns (1)-(4) of Table 2, but with the measures of pre-VK protests as the
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dependent variables. Specifically, we look at the protests that occurred in the late Soviet Union in
1987-1992 (both total and pro-democracy as a separate category), labor protests in 1997-2002, and
social protests in 2005. The results indicate that there is no significant association between VK
penetration in 2011 and any of the placebo outcomes. Moreover, the relationship between VK
penetration and protests in post-Soviet Russia is negative in all of the specifications. These results
are consistent with the assumption that there is no time-invariant unobserved taste-for-protest
heterogeneity that is driving our results. Although for the results in Panel A of Table 4 we cannot
reject the hypothesis for the equality of the IV coefficients for the protests of December 2011 and
the pre-VK protests because of the large standard errors, in Panel B, we can reject the hypothesis
for the equality of the IV coefficients for the protests in December 2011 and similar coefficients
for pro-democracy protests in 1987-1992 and the labor protests in 1997-2002.
Placebo Results for Electoral Outcomes
To further ensure that our results are not driven by unobserved heterogeneity, we also conduct
a series of placebo tests for electoral outcomes. In particular, we replicate the results in Table 3
using various pre-2006 voting outcomes as the dependent variables. These voting outcomes
capture pre-existing political preferences, and the results in Table 3 suggest that they are
collectively important for predicting the protest activity of 2011. Table 5 summarizes the results of
the placebo tests. Each cell in this table represents the coefficient for VK penetration in an IV
regression similar to that in column (1) of Table 3, but with various voting outcomes as dependent
variables. The specifics of each voting outcome are outlined in the title of each column, while the
year of elections is being reported in the row name. Overall, we find that, out of the 34
corresponding regression coefficients, only two were significant at the 5% level and one at the
10% level. These numbers are very close to what could have been attributed to pure chance in
multiple hypotheses testing, and they largely support our argument. To further ensure that our
results are not driven by pre-existing political preferences, we include voting outcomes as controls
for each set of results in the paper.
Placebo Results for Other Universities
We use the distribution of home cities for three different cohorts of the SPbSU students to
overcome the problem of unobserved heterogeneity between cities. Nevertheless, it is still
theoretically possible that the cohort that studied during the same years as Durov happened to be
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an unusual cohort and that these people might, for some reason, have had a higher demand for
education, a higher demand for social media, and a higher propensity to protest at the same time.
To cope with this possibility, we collect data on other 64 Russian universities of comparable
quality. Next, we replicate the results of the first-stage regression for the same cohorts in each of
the 64 universities in our sample. We then compare the resulting coefficients with that of the
corresponding SPbSU cohort. Figures 4A-C show the emerging empirical cumulative distribution
functions of the coefficients for the Durov’s cohort (Figure 4A), for the older cohort (Figure 4B),
and for the younger cohort (Figure 4C). 35 We highlight other universities in Saint Petersburg as
they could have experienced spillovers because of their proximity to SPbSU, i.e. their students
could also have been more likely to join VK earlier.
Figure 4A indicates that the coefficient for the Durov’s cohort at SPbSU lies at the top end of
the distribution and, out of four universities with higher coefficients, two are located in Saint
Petersburg. At the same time, the coefficients for the younger and older cohorts at SPbSU lie close
to the medians of the corresponding distributions in Figures 4B and 4C. Thus, the results in
Figures 4A-C indicate that, out of all the cohorts in SPbSU, only the Durov’s cohort looks special
for the prediction of VK penetration in 2011, relative to those in other Russian universities of
similar quality. This is consistent with the idea that students from the corresponding cohort of in
the Saint Petersburg State University played a special role in the subsequent penetration of the
network.
Student Data and Odnoklassniki
One potential concern with our approach is that we do not have administrative records on
student cohorts and instead rely on the information from the profiles of Odnoklassniki users to
infer the number of students in each university at each point in time. As was noted in Section 3,
these concerns are partially mitigated by the fact that 80% of adults in Russia had an account in
Odnoklassniki at the time our data collection took place. This proportion was probably even higher
for the younger cohorts, which further improves the representativeness of our data. Additionally,
in order to correct for a possible measurement error bias due to the non-random variation in
Odnoklassniki penetration, we control for the number of Odnoklassniki users in each city in all of
our regressions.
35

Figure A4 in the Online Appendix provides the corresponding graphs for the reduced form regressions.
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Despite the aforementioned measures, a concern remains that people could be more likely to
have an account in Odnoklassniki in cities with a higher VK penetration, and potentially more so
in places with a greater number of SPbSU students in the Durov’s cohort. To deal with this
concern, we conduct two additional tests. First, we check whether the number of Odnoklassniki
users is correlated with the number of VK users in a city at different stages of development of the
VK network. The results in columns (1)-(3) of Table A4 in the Online Appendix indicate that early
VK penetration (the number of users in a city among the first 5000, 50 000, or 100 000 users of the
network) is negatively, though not significantly, related to the subsequent penetration of
Odnoklassniki. This is consistent with the hypotheses that the initial diffusion of VK was not
driven by general preferences for social media and that there might have been a substitution effect
between different social networks. VK penetration in 2011 is, however, positively related to
Odnoklassniki penetration at the time of the data collection in 2014, although this effect is not
statistically significant (see column (4)), which suggests that in the long run penetration of
different social networks was driven by the same fundamentals.
Second, we test whether Odnoklassniki penetration was related to student flows from Russian
cities to Saint Petersburg State University. The results in columns (5)-(8) indicate that there is no
such association, with the standard errors being substantially larger than the coefficients for the
VK founder’s cohort in all specifications. We conclude that the potential selection introduced by
our data collection process is unlikely to bias our results.
Protest Data and Media Reports
Another potential concern with our data collection is that the measures of protests, which were
calculated based on media reports, could contain a measurement error that is correlated with VK
penetration. It might have been the case that political protests were less likely to be covered by
mass media, if they had not been discussed in social media in the first place. This concern is likely
to be more relevant for smaller cities as the probability of non-reporting error should be
substantially smaller for bigger cities. To address this issue, we examine how the magnitudes of
our main IV coefficients vary depending on the size of the cities. Figure A5 in the Online
Appendix shows that the IV coefficients for the effect of VK penetration on both the number of
participants and the incidence of protests tend to increase when we restrict our sample to larger
and larger cities. The coefficients remain largely significant despite a substantial increase in
standard errors caused by a reduction in sample size. In particular, our baseline sample of 625
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cities with population above 20,000 goes down to only 87 cities with population above 150,000,
while the IV coefficients for the latter threshold remain significant at the 10% level and stay on the
borderline of significance at the 5% level. Thus, our results are unlikely to be driven by selective
media reporting of protests in small cities.
6.3 Mechanisms
Protest Participation and Protest Online Communities
Before proceeding with the analysis, we provide suggestive evidence that VK was indeed used
by protest participants to coordinate their activities. While we do not have full information on the
content of VK during protests, our descriptive measures suggest that 87 out of 133 cities with
protest activity had public VK communities directly related to the corresponding protest events.
These communities were accessible to all VK users and were used for informing and coordinating
offline protests. To provide evidence that availability of such communities was systematically
related to offline protests, Table A5 shows that the number of VK users in protest communities
was positively associated with offline protest participation (columns 1-4). In particular, a 10%
increase in the number of people in protest communities was associated with a 1.2% increase in
the number of protest participants. Similarly, a 10% increase in the number of people in VK
protest communities was associated with a 3% increase in the probability of having a protest
demonstration in a city (columns 5-8). Overall, these results provide suggestive evidence that there
was at least one particular kind of online activity in VK (protest communities) that was directly
associated with the spread of offline protests. These results, however, should be interpreted with
caution since they do not have a causal interpretation and do not take into account the fact that
protest communities represent only one of the channels through which VK could affect protest
participation.
Channels: Information and Political Attitudes
Our theoretical framework suggests two potential mechanisms for the effect of social media on
protest participation (see section 3, equation (4)): the information and the collective action
channels. In this subsection, we try to empirically assess the relative importance of the information
channel. According to this mechanism higher penetration of VK promoted political protests by
increasing the number of people who are critical of the government through the provision of
information that was critical of the government, but was not reported by the traditional media. If
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this channel was at work, we would expect it to manifest itself not only in the increase of political
protests, but also in the electoral results and political attitudes.
We first test whether an increase in VK penetration led to a decrease in electoral support for progovernmental candidates in the elections that took place after the creation of VK. Table 6 presents
the results of the estimation of equation (5) with electoral support for pro-government parties and
candidates after 2006 as the outcome variables. In particular, we look at the share of votes received
by the government party United Russia in the parliamentary elections of 2007 and 2011, as well as
the share of votes received by Dmitry Medvedev in the presidential elections of 2008 and by
Vladimir Putin in 2012. The results show that higher VK penetration consistently led to higher,
not lower, electoral support for the government. This effect is not statistically significant for 2007
but is positive and significant for the remaining three elections. 36
One possible explanation for these results is that, on average, there was more pro-governmental
than oppositional content in the network, so that higher VK penetration actually decreased the
share of people who support the opposition. At the same time, decrease in the costs of collective
action, associated with higher VK penetration, increased the probability that people supporting the
opposition would go on protest, and the latter effect outweighed the former. An alternative
explanation is that availability of VK increased political polarization, so that it increased both the
number of pro-government supporters and the number of people who strongly opposed the
government. It is also possible that the official electoral results were contaminated by electoral
fraud and did not reflect the actual preferences of the population, although the results in Table 6
could be explained by electoral fraud only if higher VK penetration was associated with greater
extent of electoral fraud, which does not sound plausible.
To address these potential alternative explanations, we complement our analysis of electoral
outcomes with the analysis of the results of a large-scale opinion poll conducted right before the
2011 parliamentary elections. Respondents were asked about their support of the President Dmitry
Medvedev, the Prime Minister Vladimir Putin, and of the government in general on a 6-point scale.
They were also asked about their voting intentions in the upcoming parliamentary elections and
about their readiness to participate in a hypothetical protest demonstrations.
36

We also looked at voter turnout, but we did not find any significant impact of VK penetration on voter turnout after
2007.

28

The results of this analysis presented in Table 7 are consistent with the effect on voting
outcomes identified in Table 6. Respondents in cities with higher VK penetration were more likely
to give the highest support to the President Dmitry Medvedev, the Prime Minister Vladimir Putin,
and the government in general. They were also more likely to report their intentions to vote for the
pro-governmental party United Russia in the upcoming elections. We find no evidence of a
polarizing effect of social media as there was no increase in the number of respondents with the
lowest support for the President, Prime Minister, and the government as a whole.
Importantly, higher VK penetration led to a lower number of respondents who reported their
readiness to participate in protests (the effect is significant at 10% level). Thus, right before the
actual protests took place, the penetration of VK had a negative effect on the number of potential
participants of the protest, i.e. the information mechanism was working in the direction of
reducing the probability of protests. These results are also consistent with the reduction in the cost
of collection action being the main channel through which social media affects political protests,
despite the fact that the information mechanism was working in the opposite direction. 37
Overall, the results in Tables 6 and 7 suggest that the information mechanism is unlikely to be
the main channel through which social media affected protest participation in the context of our
study.
Channels: Fractionalization
To provide further evidence on the mechanisms behind the effect, we take advantage of the
fact that Facebook was a close competitor of VK and was also used in protest activities. We look
at the distribution of social media users between the two networks. 38 In particular, we compute a
fractionalization index, i.e. the probability that two randomly picked users of online social media
in a city belong to the same network. In the simplest case of nonoverlapping audiences of the two
2
networks, it can be computed as 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖 = 1 − ∑𝑗𝑗 𝑠𝑠𝑖𝑖𝑖𝑖
, where 𝑠𝑠𝑖𝑖𝑖𝑖 is a share of users in network j in

city i among all the users of online social networks in city i. Since we do not have information on

the overlap in the audiences of the two social networks we compute fractionalization using this
37
It is possible, however, that only the information about the electoral fraud that appeared after the elections mattered
for protest participation, so that the direction of the information effect changed its sign in a matter of days. This is not
fully consistent with the nature of the protest, as the protestors were making general political claims that were not
limited to the issues of electoral fraud (Green 2014).
38
In contrast to VK and Facebook, Odnoklassniki online social network was not actively employed in the protest
movement (Reuter and Szakonyi 2015), so we do not include it in the analysis.
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simplified formula and check that our results are robust to a change in the fractionalization index
that allows for partial overlap between users from different networks (up to a 70% overlap).
We examine how fractionalization of social media users between the two networks affected
protest activity, conditional on the total number of social media users in any of the two networks.
In particular, we estimate the following specification: 39
log(𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝)𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖 + 𝛽𝛽2 log(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡_𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢)𝑖𝑖 + 𝛽𝛽3 𝐗𝐗 𝐢𝐢 + 𝜀𝜀𝑖𝑖𝑖𝑖

(6)

Information channel would imply a zero coefficient for fractionalization since the information

critical of the government was available in both networks. Thus, the information effect depends on
the total number of users in both networks and not on their sorting into the two networks. The
mechanisms associated with a decrease in the costs of collective actions, however, would imply
that the coefficient for fractionalization is negative, since both coordination and social pressure
work primarily within a network (regardless of which one). Thus, the more divided the users are
between the networks, the harder it is for the collective action channel to operate.
Table 8 displays the results of the estimation of equation (6). These results imply that,
fractionalization is negatively associated with both protest participation and the incidence of the
protests, which is consistent with the collective action channel. These effects, however, are
significant only for the large cities, e.g. for a subsample of cities with population over 100,000.
This is not surprising as the costs of collective action are presumably higher in large cities. The
results presented in column (5) of Table 8 indicate that in larger cities a one standard deviation
increase in the network fractionalization is associated with a 42% lower protest participation and a
9 percentage points lower probability of protests occurring.
Overall, these findings are consistent with the hypothesis that social media penetration affects
protest participation primarily by reducing the costs of collective action. The finding that the effect
of fractionalization is driven by the cities with populations above 100,000 suggests that in smaller
cities other means of interpersonal communication may play a greater role in protest coordination.

Heterogeneity of the Results
39

Note that we are forced to use OLS for this specification, as we do not have a good instrument for fractionalization.
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Finally, our approach allows us to check whether there was any heterogeneity in our results with
respect to the city characteristics. Table A6 reports our baseline IV results for various subsamples.
We find that the effect comes mostly from the cities with more educated people (column 2), with
higher incomes (column 4), and with higher levels of interpersonal trust (column 6).
6.4 Implications and Robustness Checks
Policy Outcomes
If social media penetration affects protest participation, this, in turn, can influence policy
outcomes. In the context of the Russian political protests of 2011-2012, protesters’ demands were
directed primarily at the national-level policies and appealed mainly to the federal government,
which means that we do not necessarily expect to see any variation at the city level. Nevertheless,
in an attempt to assess whether there were any differences in the local policies, we looked at the
impact of VK penetration on municipal revenues and spending before and after the protests. 40
Table 9 presents the corresponding results. In all of the specifications, we control for the 2008
values of the dependent variables, thus effectively focusing on the changes in the policy outcomes
as opposed to their levels. Panel A tests how federal transfers to municipalities over different years
depend on the level of VK penetration. We find that higher VK penetration does not translate into
any significant changes in transfers before 2012, but it leads to a decrease in federal transfers in
the years of 2012-2014. The magnitude of this effect is fairly large, with a 10% increase in VK
penetration leading to a 22% reduction in federal transfers in 2014. A potential explanation for this
effect is that the national government punishes cities for allowing the protests to take place.
Panel B of Table 9 looks at a similar specification with the municipality tax revenue as an
outcome variable. We find a negative effect of VK penetration on municipal tax revenues in 20122014, but it becomes at least weakly significant only in 2014. One potential explanation for this
result is that consistent lack of transfers in previous years has reduced the tax collection capacity
of the municipalities. Finally, Panel C of Table 11 checks whether a similar pattern holds for total
municipal spending. Although the coefficients for VK penetration are consistently negative with
relatively large magnitudes after 2011, the effect is not statistically significant. Thus, we do not
find enough evidence that VK penetration led to lower municipal spending after 2011.
40

Note, however, that the municipal data collection in Russia is not consistently implemented, which results in a large
number of missing values.
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These results are consistent with the existing anecdotal evidence that federal and regional
government often use municipal transfers as a political tool. A few months prior to the 2011
Parliamentary elections, several government officials were spotted arguing that their cities’
municipal finance will be cut in case United Russia does not receive sufficient number of votes. 41
An independent mayor of Yaroslavl, Yevgeny Urlashov, after winning the 2012 elections against a
United Russia candidate, faced the lack of regional funding for teacher wages. In this context, it
would not be entirely surprising if cities indeed received less transfers from the federal
government as a result of political protests.
A serious limitation of these results, however, is that they do not separate between the effect of
political protests caused by higher VK penetration from other channels through which VK
penetration could affect policy outcomes. A potential way to identify the effect of political protests
would be to use weather shocks as an instrument for protest participation (as in Madestam et al
2014). Unfortunately, we were not able to find a specification with a sufficiently high predictive
power in the first-stage regression. 42
Overall, the results in Table 9 indicate that higher VK penetration led to lower federal transfers
to municipal budgets starting from 2012, the first year after the onset of the protests, which
suggests that the national government punished cities for allowing the protests to happen.
Additional Robustness Checks
We perform several additional robustness checks to ensure that our results are not driven by
our choice of specification. We check that our results are robust to using 3-year or 7-year cohorts
instead of 5-year cohorts. When 1-year cohorts are used, the results become noisier but still point
in the same direction. Our results are also robust to including two older and two younger cohorts
instead of one each. In our benchmark specification we chose to keep only one younger and one
older cohorts, as our source of data for students is more complete for those cohorts. The results are
also robust to using the years of study instead of the year of birth to compute different cohorts.
41

“Sarapul received 30 mln on roads and sidewalks this summer. Glazov received only 10 mln. We ourselves, Glazov
residents, refused these extra 20 mln in the previous elections. (You) refused the good roads you could have been
driving on. […] Because United Russia oversees many various projects across the country. And they determine how to
work with each city.” – said the head of the presidential and government administration of Udmurtia Alexander
Goriyanov on 5 Nov 2011 ( http://newsru.com/russia/05nov2011/goriyanov.html ).
42
Nevertheless, we are very grateful to wunderground.com for their help with obtaining the necessary weather data.
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7. Conclusion
This paper provides evidence that social media penetration had a causal effect on both the
occurrence and the size of the protest demonstrations in Russia in December 2011. Additional
evidence suggests that social media affects protest activity by reducing the costs of collective
action, rather than by spreading information critical of the government. Thus, our results imply
that social media can increase the ability of people to overcome collective action problems.
However, our results should be generalized with caution. First, Russian protests of 2011-2012
were unexpected and the government did not have time to prepare for them. If the threat of
collective action is stable over time, governments might use various strategies to counteract social
media activism (King, Pan, and Roberts 2013, 2014). Second, as our theoretical framework
highlights, while social media is expected to lower the costs of coordination, social pressure can
decrease the incentives to participate rather than increase them, if non-participation is a social
norm.
We believe that our methodology can be used for studying the impact of social media
penetration on other forms of collective action. For example, consumers, who would like to lower
tariffs or discipline companies’ misbehavior through boycotts, are also facing the same collective
action problems. Similarly, collective action is important for fundraising campaigns of charitable
or educational institutions, or for environmental activism. We expect social media to reduce the
costs of collective action in all of these circumstances; at least as long as social norms imply that
participation in collective action is desirable. More generally, our identification approach, which
relies on the shocks to social distance from the inventor, is likely to be applicable to studying the
impact of technology adoption in other settings, and can complement the methods of identification
based on the physical distance (e.g. Dittmar 2011, Cantoni and Yuchtman 2014).In sum, our paper
is the first step to finding the ways through which social media can change the opportunities for
societies. More research is needed to understand whether similar results hold for other outcomes
and in other contexts.
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Figure 1. VK Penetration in 2011 and SPbSU student cohorts.

Figure 2. Protest acitivity and SPbSU student cohorts
A. SPbSU Cohorts from Different Cities and Protest Participation

B. SPbSU Cohorts from Different Cities and The Incidence of Protests

Figures 3. Nonparametric Relationship Between VK Penetration and Number of
Protesters.

Figure 4. First Stage Coefficients for 65 Universities in Russia.
A: Distribution of students in Durov’s cohort (+- 2 years from Durov).

B: Distribution of students in younger cohort

C: Distribution of students in older cohort

APPENDIX.
Figure A1. VK penetration over time. Number of users (vertical axis) and the date of the
first post (horizontal axis) are shown.

Figure A2. VK Penetration in November 2006 and SPbSU student cohorts.

Figures A3. Nonparametric Relationship between VK Penetration and Number of
Protesters (in shares).

Figure A4. Reduced Form Coefficients for 65 Universities in Russia.
A: Distribution of students in Durov’s cohort (+- 2 years from Durov).

B: Distribution of students in younger cohort

C: Distribution of students in older cohort

Figure A5. Magnitude of the Effect as a Function of Population Threshold.

Notes: The graphs show the magnitude of the coefficients for Log (VK users in 2011) on Log (protesters in
December 2011) for specification reported in column 1 of Table 4 (upper panel) and a dummy for protest
event in December 2011 for specification reported in column 1 of Table 5 (lower panel) as a function of the
population threshold (in thousands). Grey areas show the 10% confidence intervals. Dashed lines show 5%
confidence intervals.

Table A7. Sources of variables used in the analysis.
Variable
Protest participation in
December 2011

Description
Number of people who participated in the protests against electoral fraud on
the week of December 10-16, 2011. The first wave of massive protests
happened on the first weekend after the Duma elections, which are December
10-11, 2011. The data was gathered manually from the open sources in the
internet. Where possible, three participation numbers were collected - an
estimate from Ministry of Internal Affairs, an estimate from activists, and an
estimate from journalists. Whenever more than one number was obtained, we
used the average.

Incidence of protests in
December 2011

1 = at least one protest occurred in the city on the week of December 10-16,
2011; 0 = no protests that week

Protest participation in USSR
in 1987-1992

Number of people who participated in protests in USSR in the period from
1987 to 1992. The data was taken from Mark Beissenger's website
(http://www.princeton.edu/~mbeissin/research1.htm). This variable does not
distinguish between different protest agendas, e.g. both pro-democratic and
pro-communist protests are treated equally. For protests with more than one
estimate, an average number of participants was taken. For cities with multiple
protests during that period, we use median participation in our calculations.

Incidence of protests in USSR
in 1987-1992

1 = at least one protest occurred in the city in 1987-1992; 0 = no protests
occurred in 1987-1992

Participation in prodemocratic protests in USSR
in 1987-1992

Number of people who participated in anti-Soviet or pro-democratic protests
in USSR in the period from 1987 to 1992. The data was taken from Mark
Beissenger's website (see above). We identified 75 various demands in the
dataset which we considered either anti-Soviet or pro-democratic. Examples
of such demands are "Against Communist Party Privileges", "Decentralize
Economic Administration", "Democratization of Political institutions", etc. A
full list of anti-Soviet/pro-democratic demands is available upon request. For
protests with more than one estimate of participation, an average number of
participants was taken. For cities with multiple protests during that period, we
use median participation in our calculations.

Incidence of pro-democratic
protests in USSR in 19871992

1 = at least one anti-Soviet or pro-democratic protest occurred in the city in
1987-1992; 0 = no anti-Soviet or pro-democratic protests occurred in 19871992

Number of VK users in 2013

Number of all registered VK users living in a given city, as of 2013. Manually
collected data.

Number of VK users in 2011

Number of valid and active VK users in 2011, who picked a given city as their
hometown. By "valid" we mean “not blocked”. By "active" we mean that they
were seen online at least once between June 21 and July 7, 2011. Collected by
a professional programmer - full description of the gathering process can be
found at http://habrahabr.ru/post/123856/ (in Russian).

Number of early 5,000 VK
users

Number of VK users with id<5,000, who picked a given city as their
hometown. In other words, those were the first 5,000 users ever registered in
VK. They were registered within less than a month in November 2006.

Number of Odnoklassniki
users in 2014

Number of all registered Odnoklassniki users living in a given city, as of
2014. Manually collected data.

Number of Facebook users in
2013

Number of all registered Facebook users living in a given city, as of 2013.
Manually collected data.

Population in 2001, in
thousands

Collected from mojgorod.ru, which in turn stores data collected from Russian
Federal State Statistics Service.

Distance to Saint Petersburg
Distance to Moscow
Administrative center

Spherical distance from a given city to Saint Petersburg, in km
Spherical distance from a given city to Moscow, in km
1 = city is the administrative center of its region; 0 = not. Data collected from
Wikipedia.

Rayon center (county seat,
dummy)

1 = city is the administrative center of its district (rayon); 0 = not. Data
collected from Wikipedia.

Average wage in 2011
Number of people with age
xx-xx in 2010

Data gathered from Russian Federal State Statistics Service.
Data gathered from Russian Federal State Statistics Service. Based on Russian
census in 2010.

Presence of university
Percentage with higher
education in 2010

1 = city has at least one university; 0 = not. Data collected from Wikipedia.
Percentage of adults with at least one university degree. Data gathered from
Russian Federal State Statistics Service. Based on Russian census in 2010.

Internet penetration in 2011,
region-level

Number of unique users in a region divided by its population according to the
2010 census. Data collected from liveinternet.com

Number of SPbSU students,
same 5-year cohort as VK
founder

Number of Odnoklassniki users who studied in Saint Petersburg State
University in classes of 2004-2008, i.e. in the same age 5-year cohort together
with Pavel Durov, former CEO of VK. Data manually collected from OK.ru.

Number of SPbSU students,
one cohort younger than VK
founder

Number of Odnoklassniki users who studied in Saint Petersburg State
University in classes of 1999-2003, i.e. one 5-year cohort earlier than Pavel
Durov, former CEO of VK. Data manually collected from OK.ru.

Number of SPbSU students,
one cohort older than VK
founder

Number of Odnoklassniki users who studied in Saint Petersburg State
University in classes of 2009-2013, i.e. one 5-year cohort after Pavel Durov,
former CEO of VK. Data manually collected from OK.ru.

