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1. Gatekeeping in Digital Networks
The concept of gatekeeping was developed in applied mass communication research to address the
topological bottleneck through which information was filtered. David Manning White (1950: 386)
developed the concept in 1950 to describe Mr. Gates, a newspaper editor whose decisions were so
subjective that he rejected one-third of incoming news items because of his personal feelings about
the content. The concept was validated by Paul Snider, who repeated the study 17 years later and
found that Mr. Gates was still rejecting about 90 percent of wire service copy (Snider, 1967: 402).
These two studies gave shape to the concept of gatekeeping, a term originally coined by Kurt Lewin
(1947) to describe a wife’s role as the person who decides which food ends up on the family’s
dinner table. The gatekeeper was the person who chooses what should pass through each gate, of
which there are several in any process. White (1964) seized upon Lewin’s comments and applied
them to journalism, using the word gatekeeping to describe the decisions which determine what
information will go forward and what will not.
Shoemaker defined gatekeeping as the process by which the billions of messages that are available
in the world are winnowed down and transformed into the hundreds of messages that reach a given
person on a given day (Shoemaker, 1991: 1). Defined as a process of selection, gatekeeping is
consistently connected to the seminal description offered by Lewin (1947), who applied the concept
to both interpersonal and mass communication (Shoemaker, 1991). On a very basic level, Lewin
(1947) conducted experiments regarding group decisions and compared the process of being
admitted to a channel to the process of accessing a “gate.” Shoemaker (1991: 2) defined a gate as an
in or out decision point, still in accordance with Lewin’s definition of gatekeeper as the controlling
point between the channel and its external environment (Lewin, 1951: 186). This topological
description of channels and gateways rendered gatekeeping a key concept for mass media research,
first applied to editors and audiences in broadcasting media, and more recently to hubs and nodes in
digital networks.
Nonetheless, the concept of gatekeeping is historically connected and methodologically tied to the
broadcasting society. The overall design of the concept relied on highly centered networks that
prevented the emergence of mechanisms for sharing information. Users who wanted to share
content with other users had to deal with the high costs of production and distribution (as in print),
or the use of scarce and expensive resources such as the electromagnetic spectrum (as in
broadcasting). The concept of gatekeeping was sufficient to describe the control-communication
infrastructure based upon sender-receiver roles and source-destination directions. But when digital
networks superseded centralized wired networks, it became possible to communicate with millions
of users at little or no cost. The previous sender-to-receiver role became increasingly obsolete, as
the gated could also act as the source of information. Even information filtered by gatekeepers
could be later redistributed or changed as it moved through the gateways. Hence, the traditional
notion of source-destination was no longer a meaningful way to describe information control in
information networks.
But gatekeeping remained an important concept to research about digital networks, and it continued
to rely on the principle of a bottleneck of interconnections that determines the flow of information.
However, the model of gatekeeping according to computing sciences was designed around a
different set of operations (Figure 1). In the computer sciences, gatekeepers are devices that manage
domains and provide call control, supplying address information to terminals within the zone and to
gatekeepers managing other zones. Gatekeepers control the gateways that, in telecommunication
terms, are the devices interfacing two different zones and conveying the actual information. The
concept of a gatekeeper as defined by mass media research better resembles what would be depicted
in the following diagram as a small network. As network scaling with gatekeepers grows into a

medium-large network, the gatekeepers fade away and turn into a variant of another gateway. This
overall design of the gatekeepers-gateways scaling is unknown in media research, as gatekeepers
are described using topological features independent of network connectivity.

Figure 1: Understanding H.323 Gatekeepers (Cisco, 2006)

Media research describes gatekeepers only with reference to small networks. As network scaling
grows to medium-large, gatekeepers turn themselves into gateways, as reporters, editors, witnesses,
archives and readers add different elements to the same story and it is not always clear who is
gatekeeping the final product. Gatekeeping is still a key mechanism in digital networks, only now it
has been redesigned to incorporate a multitude of senders and receivers. Gatekeeping in digital
networks occurs through a process in which a multitude of users pass information forward. Whereas
gatekeeping in traditional media was performed by individual editors, in digital networks it
embodies nodes taking part in the story and redesigning the process through which ideas and
information are filtered for publication. What was before an internal decision-making process
carried out by the media, which relayed to or withheld information from the public, is currently a
decentralized process of following up on a story.

2. Gatekeeping on Twitter Networks
Twitter is a free microblogging service that allows users to publish short messages, known as
tweets, in a variety of ways. Users can post their tweets on the Twitter website or send SMS textmessages directly from their cell phones. Because Twitter enables real-time propagation of
information to any number of users, the platform is an ideal environment for the dissemination of
breaking-news directly from the news source and/or from the geographical point of interest. Twitter
network structure is reasonably simple. User A can follow B or any other user on the system, thus
creating a social network in which user A receives the messages from the users he or she follows.
Twitter being a large network of users, it is the network of followers and followees that structures
the channel through which messages are passed on to users. Twitter users with a large number of
followers are identified as network hubs, which should account for the spreading of a message due
to their specific positioning in the network. However, as we discuss further below, Twitter network
topology is not correlated with the diffusion of messages. Gatekeeping might actually emerge as a
function of the message frequency instead of the network structure, thus contradicting the
description of gatekeepers as a bottleneck of interconnections that determines information flow.
We have investigated the connection between Twitter network structure and message diffusion. In
order to address that, we analyzed the relationship between retweet network (RT), mention network
(AT) and the followers’ and followees’ networks (FF). Retweets are posts that Twitter readers
forward with full attribution to those who follow them, while the user’s followers and followees
network comprises a list of users who subscribed to one another’s activity streams. Mentions are
messages in which a specific Twitter user is mentioned using the at-sign (@), and even though

these messages address specific receivers, they are also posted on the recipient’s public page.
Message diffusion within Twitter is heavily dependent on retweets, and because most retweets
posted by a user are of tweets originally posted by someone the user follows (which can themselves
be retweets), re-tweet activity reflects how the social network furthers the propagation of
information. According to Suh et al. (2010), there is a very strong linear relationship between the
number of followers and retweet rate. In other words, the larger the user’s audience, the more likely
that the tweet will be retweeted.
This is again the concept of gatekeeping based upon the principle that network topology determines
message diffusion. Again according to Suh et al. (2010), there is a close correlation between the
tweet author’s number of followers and the retweet rate. The more followers a Twitter user has, the
more likely it is that their tweets will be retweeted. We tested this thesis with a dataset of Twitter
political hashtags, which tend to be more persistent than other topics, thus assuring that once the
message goes through the gate (once it goes viral), it remains in time and space. According to
Romero et al. (2011), political hashtags are particularly persistent, with repeated exposures
continuing to have large relative effects on adoption. The persistence has a significantly larger value
than the average – in other words, successive exposures to a political hashtag have an unusually
large effect relative to the peak. Once political hashtags become trending topics they tend to spread
through the network in a way that corresponds with the complex contagion principle, which
maintains that repeated exposures to an idea are of vital importance when the idea is controversial
or contentious.
Previous studies (Kwak et al., 2010; Bakshy et al., 2011; Huberman et al., 2009) have shown that
Twitter’s topological features comprise a highly skewed distribution of followers and a low rate of
reciprocated ties. Influence on Twitter was found to be connected to network topology, even though
metrics such as the number of followers, page-rank, and number of retweets presented different
results (Kwak et al., 2010; Wu et al., 2011). Bakshy et al. (2011) investigated the distribution of
retweet cascades on Twitter and determined that although users with large follower counts and past
success in triggering cascades were on average more likely to trigger large cascades in the future,
these features were in general poor predictors of future cascade size. Jürgens et al. (2011) analyzed
political communication on Twitter and found out that users with a high number of message
exchanges are in a position to exert strong, selective influence on the information passed within the
network. Wu et al. (2011: 3) and Kwak et al. (2010: 10) made the point that Twitter does not
conform to the usual characteristics of human social networks, which exhibit much higher
reciprocity and far less-skewed degree distributions, but instead better resembles a mixture of mass
communication and face-to-face communication. Such topological features suggest that Twitter is a
privileged system to analyze gatekeeping in digital networks, as it better resembles an informationsharing network than a social network.
But Twitter challenges the traditional view on gatekeeping because users receive information from
a plethora of distinct sources, most of which are not traditional media organizations. Even though
media outlets are very active users on Twitter, only about 15% of tweets received by ordinary users
are received directly from mass media channels (Wu et al., 2011: 5-6). Despite the fact that
attention is fragmented and no longer centered upon media organizations, gatekeeping is a critical
function, especially in view of the fact that less than 0.05% of users attract almost 50% of all
attention in Twitter (Wu et al., 2011). If gatekeeping was previously identified with mass media
channels, it is now shared amongst a number of unidentified elites who ensure that information
flows have not become egalitarian. In order to further investigate that, we closely followed three
political hashtags and mapped the social data related to each one. Hashtags are keywords or strings
of text prefixed with a hash symbol (#) that can be clicked as a link to a global search of tweets
using that same keyword. All hashtags in the dataset appeared in Twitter Trending Topics (TT),
which is a feature that lists the most popular keywords being discussed on Twitter in real time. We

performed a statistical analysis of retweet (RT), mention (AT) and the followers’ and followees’
network (FF). Our results show that gatekeeping in political hashtags is occurring through
mechanisms that are not necessarily reliant on network topology. We expect the following analysis
to shed some light on the ways gatekeeping is performed in Twitter networks.

3. #FreeIran, #FreeVenezuela and #Jan25
Political hashtags tend to exhibit a higher internal degree, a greater density of triangles and a larger
number of nodes (Romero et al., 2011). An example of that is the political hashtags connected to the
protests following the 2009 Iranian presidential election, clustered along with the hashtag #FreeIran.
This pattern emerged again in the rising number of posts related to the socio-economic situation in
Venezuela during the first days of February 2010, clustered along with the hashtag #FreeVenezuela.
Both hashtags evolved in contexts of economic crisis, political uncertainty and threats to freedom of
speech. We also analyzed the political hashtags related to the Arab Spring in Egypt, clustered along
with the hashtag #Jan25, as a result of the wave of demonstrations and protests that took place in
the Arab world in late 2010 and 2011. In the latter case, the dataset is significantly smaller due to
the Egyptian networks being turned off by the government after the protests that erupted on January
25.
The dataset spans approximately one and a half years of archiving processes. The #FreeIran dataset
was archived over 575 days. The #FreeVenezuela dataset was collected over 373 days. The #Jan25
dataset is composed of 21 days of Twitter activity. Monitoring of the first two datasets continued
over a longer time because the political agendas in Iran and Venezuela were not met, and therefore
the hashtag and the archiving processes went on for several months. Because of the somewhat
successful outcome of the Egyptian demonstrations, the #Jan25 hashtag fulfilled its purpose and
was discontinued, having started on January 21, 2011 and then terminated on February 10, 2011.
These three datasets together include 487,426 messages in total, including 353,518 unique messages
and 133,908 redundant tweets (flooding). The datasets comprise a total of 23,702 messages that
mention another user (AT-Network) and 212,982 messages that were echoed from another user
(RT-Network). The social data was retrieved making three calls per request on the Twitter
application programming interface (API), followed by a screen-name-based lookup to get through
Twitter API incompatibilities regarding user ID results from Search and Rest APIs.
In order to analyze the gatekeeping function, we have focused on three types of networks within
each hashtag. The first two networks refer to message diffusion and are the main channels for
tweets to go viral. These are the network of mentions (AT-Network) and the network of retweets
(RT-Network). The third network refers to Twitter’s network of followers and followees (FFNetwork), which we expected to play an important role in message replication. In order to evaluate
whether message replication in Twitter political hashtags was correlated to the network topology,
we performed a statistical correlation analysis on the following arrays of the dataset: retweet
messages, mention messages, followers’ connections, followees’ connections, followers count,
followees count and overall number of messages throughout the three datasets. This last feature
accounts for the number of messages tweeted by single users regardless of their position in the
network topology.
#FreeIran, #FreeVenezuela and #Jan25 are political hashtags that dominated Twitter’s Trending
Topics across the world through messages in up to 27 different languages. Eighty-three percent of
the datasets from #FreeIran and #FreeVenezuela contain unique messages, while in #Jan25 the
proportion is 55%. The same asymmetry was found in the number of retweets. While #FreeIran and
#FreeVenezuela show numbers similar to each other (30% and 32%, respectively), #Jan25 shows a
significantly high number of retweets (60%) in the dataset. However, such differences tend to

disappear in an in-depth analysis, which shows that of all unique messages in the three datasets, 8%
of them were retweeted, thus implying that #Jan25 just had more redundant tweets (flood). The
percentage of messages that include a mention (AT-Network) also varies little: 4.1% in #FreeIran,
5.7% in #FreeVenezuela and 3.8% in #Jan25. Mentions from a unique user to another unique user
also show minor variations, being 2.7% in #FreeIran, 4.1% in #FreeVenezuela and 3.3% in #Jan25.
However, network topology is not so symmetrical. #FreeIran, #FreeVenezuela and #Jan25 have,
respectively, 19,599; 626,023; and 268,575 users interconnected as followers and followees. When
we consider only users that are mutually followers of each other, homophily is considerably higher
in #FreeIran (28%) and #FreeVenezuela (33%) than #Jan25 (16%).
In order to properly address gatekeeping in Twitter political hashtags, we focused on the data
related to retweets. The action of retweeting is an emergent behavior in Twitter that comprises the
relaying of a tweet that has been written by another Twitter user. Retweeting makes it possible for a
user to share a tweet written by another user with his or her followers. Retweeting can be
understood as an instrument of information diffusion given that the original tweet is propagated to a
new set of audiences, while the content of the message remains unaltered. This key mechanism for
information diffusion in Twitter emerged as a simple way of passing on a message. The retweet rate
is connected to the gatekeeping procedures, as it enables a message and the content it conveys to go
viral in the Twitter mediascape. Suh et al. (2010) have shown that URLs and hashtags have strong
relationships with retweetability, while suggesting that the number of followers and followees and
the account creation date might also have an effect on retweetability. Moreover, Twitter literature
found the amount of retweets to be the most effective technique for identifying intermediaries that
transmit information to other users (Kwak et al., 2010; Cha et al., 2010; Suh et al., 2010; Boyd et
al., 2010; Mendoza et al., 2010).
Retweet activity can also shed light on aspects of gatekeeping in Twitter. As previous studies have
shown (Wu et al., 2011), elite users act as hubs in the network and they tend to generate more
retweets than ordinary users. The difference is significant enough to qualify these users as new
gatekeepers (Jürgens et al., 2011). Although gatekeeping as an effect of network topology might
hold true for other sets of hashtags – and our data does indicate that, particularly for Twitter-idioms
hashtags – in political hashtags our results show a different scenario. Political hashtags show a
pattern that contrasts with the traditional concept of gatekeepers because gatekeeping is not based
upon network topology. In fact, not only were the strongest statistically significant correlations with
retweet rates found in the mention network (AT-Network) rather than the followers-and-followees
network (FF-Network), but primarily with the frequency of messages from ordinary users that were
not active hubs. We measured this particular activity by the overall number of messages posted by
users and the relation of these messages to the retweet rate. In the following table this activity is
shown in the field “Number of tweets per user.” A correlation coefficient of 0 demonstrates that the
variables are independent; a correlation coefficient of 1 means that the two numbers are perfectly
correlated.
Table 1: Pearson’s correlation coefficients between retweets and network attributes in
#FreeIran, #FreeVenezuela and #Jan25. Only significant correlations are given (p<0.001).

AT-messages sent
AT-messages received
FF-connection with followers
FF-connection with followees
User’s number of followers
User’s number of followees
Twitter account creation date

#FreeIran
Retweets
0.62
0.22
0.08
0.15
***
***
***

#FreeVenezuela
Retweets
0.33
0.33
0.07
0.08
***
0.03
***

#Jan25
Retweets
0.83
0.13
0.09
0.40
***
***
0.04

User’s number of messages
Number of tweets per user

0.09
0.83

0.07
0.73

0.06
0.28

#FreeIran and #FreeVenezuela show a statistically significant correlation between retweet rates and
the number of tweets per user (r=0.83 and r=0.73, respectively, p<0.001). As shown in Table 1,
these are the forces that drove retweet activity in these hashtags, followed by messages that
mentioned another user (r=0.62 and r=0.33, respectively, p<0.001). That means the growing
number of retweets is not correlated to network properties such as a high number of followers and
followees, but mostly to the assiduous activity of ordinary users that were not necessarily hubs or
elite users themselves. In #Jan25 the strongest correlation of retweet rates (r=0.83, p<0.001) is with
messages that mentioned another user (AT-Network), which suggests that messages were retweeted
at the same time that they mentioned another user. #Jan25 data shows that network topology played
an important role in retweetability rates, as retweets have a significant correlation with the
followers-and-followees network (r=0.40, p<0.001). Retweet rates and the number of tweets per
user is only the third statistically significant correlation in #Jan25, as retweeted messages show a
correlation coefficient of 0.28 (p<0.001) with the number of tweets per user in the dataset. It is
interesting to note that nowhere in the three hashtags was network topology the most important
factor in determining message retweetability. Contrary to what traditional gatekeeping theories
would suggest, the number of connections and the strategic position of users within these networks
played a minor role during the process in which the hashtags #FreeIran, #FreeVenezuela and
#Jan25 were going viral.
Based on these findings, we investigated additional political hashtags in order to test the hypothesis
that highly active, non-hub users play a central role during the emergence of Twitter political
hashtags. We investigated the hashtag #SOSNatal, which refers to the protests of Brazilian students
against policies adopted by the local government. The dataset contains 6,318 tweets and shows a
statistically significant correlation between retweet rates and the frequency of tweets per user
(r=0.68, p<0.001). Statistically significant correlations between retweet rates and the number of
tweets per user were again found in the datasets of political hashtags #NaoFoiAcidente, comprising
15,124 tweets, and #AmandaGurgel, comprising 2,356 tweets (r=0.67 and 0.41, respectively,
p<0.001). We also tested this hypothesis by examining Twitter-idioms hashtags (Romero et al.,
2011). Contrary to the results of our analysis of Twitter political hashtags, no statistically
significant correlation between retweet rates and the frequency of tweets per user was found in the
Twitter-idioms
hashtags
#WordsThatCanStartaWar;
#ThingsTheDevilInvented;
and
#IllPunchuInTheFaceIf (r=0.01; r=0.08; and r=0.02, respectively, p<0.001). These Twitter-idioms
datasets contain, respectively, 102,278; 114,173; and 48,789 messages. In these Twitter-idioms
hashtags the strongest statistically significant correlations with retweet rates were found with the
followers-and-followees network (FF-Network) and mention network (AT-Network) instead of
with the frequency of tweets per user, hence being compatible with the understanding of
gatekeeping designed around network topology.
The correlation between the variables does not imply that one causes the other. However, the
correlation between variables is a necessary condition for linear causation in the absence of any
third variable. The case studies provide two significant conclusions about gatekeeping in Twitter
political hashtags. The first one refers to the inexistence of statistically significant correlation
between retweet rate and the networks of followers and followees. The second one indicates a
statistically significant correlation between retweets and the number of tweets posted per user, thus
suggesting that gatekeeping in Twitter political hashtags is not reliant on the network topology, but
rather on the features and properties of the message itself.

4. Forms of Digital Gatekeeping
In spite of the variety of areas to which the concept of gatekeeping has been applied, it has
consistently remained a function of the network topology. While studying Twitter political
hashtags, we expected to confirm previous research that claims network topology is of high
importance for message replication (Suh et al., 2010). However, the results presented herein show
that the bottleneck created by hubs towards nodes, which topologically configure gatekeeping, is
not of great importance to Twitter political hashtags. Results also show that a large number of
followers (the followers count) or followees (the followees count) are of minor importance to
message replication, while user activity and mention network seem to be the prevailing forces in
message diffusion. In these cases, it is not the hubs which account for major message replication,
but a few users whose activity is so intense that they end up accounting for the spreading of a
message. Therefore, gatekeeping emerges in digital networks in a form not necessarily dependent
on network topology, and the results suggest an alternative scenario to the understanding of
gatekeeping in mass media research. Instead of depending on hubs that act as gatekeepers, political
hashtags seemingly rely on highly active users with relatively few connections generating highly
replicated messages.
This approach to gatekeeping is only possible because social networks undermined the validity of
the dichotomy of mass versus interpersonal communication. Furthermore, social networks made it
possible to compile large datasets regarding the massive circulation of information in media (Wu et
al., 2011). Although the concept of gatekeeping is historically connected to the effects of mass
communication, digital media is reshaping the concept by transforming a mass audience into
smaller and atomized audiences. The research of Wu et al. (2011) pointed to this change, showing
that the top ten most-followed users in Twitter were not corporations or media organizations, but
individuals who communicate directly with their followers via messages which were usually written
by themselves or publicists. They thus bypass the intermediation of what are usually understood as
gatekeepers. Still, according to the authors, Twitter has revealed a new class of individuals who
often are becoming more prominent than traditional public figures, such as entertainers or official
gatekeepers. The function of such individuals is neither of broadcasting nor narrowcasting, but
rather a form of directed-casting.
Even though the research of Wu et al. (2011) on Twitter network was broadly consistent with the
original conception of the two-step flow, our results seem to partially contradict that. The two-step
flow of communication theory emphasized that ideas flow from mass media to opinion leaders and
from them to a wider audience. This general layout, first introduced by Lazarsfeld and Katz (1955),
contrasted with the hypodermic needle model of direct effect from mass media, as it introduced the
agency of opinion leaders in the two-step flow model. This theoretical framework also supported
gatekeeping theory by separating the opinion leaders from the audience, an interpretation that is not
consistent with our results. Nonetheless, Twitter literature supports the thesis that gatekeepers have
become increasingly atomized and fragmented, as users receive and pass on information without the
mediation of media outlets. Traditional gatekeepers such as newspaper and media corporations are
well represented in Twitter and their coverage is widely distributed throughout the environment, but
only a small portion of tweets received by ordinary users comes from media outlets.
Despite the concept of gatekeeping being traditionally linked to a bottleneck of interconnections,
our results support the hypothesis that gatekeeping in digital networks is shaped by a number of
actions and channeling routines that are reliant not only upon network topology, but also upon
message fitness. Unfortunately, the role of messages is usually handled as a secondary
consideration in original models of gatekeeping (Roberts, 2005: 12). We found out that this is
especially true for political messages, which are not neutral and which follow a planned agenda
often immune to persuasion. As we have shown throughout this article, these messages enable a

somewhat self-reliant gatekeeping mechanism. Our results also support the thesis of social
consensus through the influence of committed minorities. According to Xie et al. (2011), a
prevailing majority opinion in a population can be rapidly reversed by a small fraction of randomly
distributed committed agents who consistently proselytize the opposing opinion and are immune to
influence. As a result, the tipping point at which Twitter messages gain traction and go viral could
be further investigated by looking at additional data regarding the relative fitness of Twitter political
messages.
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