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This study explores inequality in global internet by looking at structure of co-mentions across global top website
domains. Findings show that websites of the U.S. were central and dominant in the global content flow. The net-
work based on the level of corporate ownership was even more centralized, in which the top 10 sites producing
at least 1% of all Internet citations were from U.S.-based companies such as Google, Facebook, and Twitter, which

together accounted for >70% of the network ties. In particular, Google was at the center of the network and serves
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as the Internet “gatekeeper”. Additionally, the global web is divided into two clusters of websites, one represent-
ed by websites owned by American firms and the other by Chinese companies. The study discusses how such di-
vide might be the outcome of geopolitics, internet governance and media conglomeration.

© 2017 Elsevier Inc. All rights reserved.

1. Introduction

In his much acclaimed book The World is Flat, Thomas L. Friedman
(Friedman, 2005) argued that globalization has created a more level
playing field for global competition. Yet, while concerns for inequality
linger, mostly in the realm of economics (Wade, 2004), it is becoming
clear that information breeds inequality as well. One cannot consider in-
formation inequality without taking into account the World Wide Web
(WWW).

The global web is a collection of networks, consisting of intercon-
nected entities, ranging from individual bloggers at the micro level, to
giant multinational corporations, and nation-states at the macro level
(Castells, 2004, 2011; Chang et al., 2012). Among them, the hyperlink
network is a type of network established on mutual acknowledgement
of relevancy and information flow. Much like academic citations, hyper-
links point one source document to another (Thelwall, 2009), forming
the web structure for content diffusion. Also, hyperlinking is a conscious
and sometimes strategic behavior. Its patterns also reveal the politics of
association (Rogers and Ben-David, 2008). Given that the global web
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has become a marketplace of ideas and the public sphere for the discus-
sion of issues and social movements, how websites are interlinked affect
the size and shape of the public sphere (Dahlgren, 2005; Turow, 2008).
There are two ways to look at hyperlinking patterns. The traditional
approach looks at inter-linkages, that is, direct citations between a pair
of websites (Barnett and Park, 2014). It shows relationships between
site authors—how the site authors acknowledge one another. But the
approach does not necessarily show contextual connectedness between
site content, that is, how the content on one site is perceived as
important to the content on another site, through the judgment of a
third-party user. Additionally, this perspective has been criticized for
including erroneous links, irrelevant information and inconsequential
relationships (Weber and Monge, 2011; Ackland, 2013). The examina-
tion of website co-mentions represents an improved alternative.
Co-mention analysis is useful for identifying the contextual connect-
edness between two sites from a third-party perspective (He and Hui,
2002; Barnett et al., 2017). Co-mentions occur when two different
sites are mentioned by a third site. Co-mention analysis is similar to
bibliometrics, the study of the structure of literature and author collab-
oration (White and Griffith, 1981). Underlying co-mention ties is the
mutual recognition of relevance and worthiness in terms of subject
and content (He and Hui, 2002; Kenekayoro et al., 2015; Kim et al.,
2016). Co-mention networks produce a concise road map to navigate
users through content. The location of content in the co-mention
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network and the overall network structure dictate how much attention
the content garners, consequently revealing the influence of the content
providers (He and Hui, 2002).

2. Hyperlinking and information inequality

Hyperlinking's socioeconomic importance lies in its gatekeeping
power. Traditionally, gatekeeping refers to news editors and journal-
ists selectively choosing what content to make public (Shoemaker,
1991). This content selection affects what issues get public attention.
In the digital age, gatekeeping takes on multiple forms. For example,
Internet users can participate in the collective selection of sources, as
in the case of social movements and breaking news (Meraz and
Papacharissi, 2013; Xu et al., 2016). For this study, the focus is on
hyperlinking - exercising the power to decide what content should
get audience attention (Van Dijck, 2009) as hyperlinking dictates
web traffic while its structure affects search engine indexing
(Barzilai-Nahon, 2008). Highly linked websites tend to appear first
in search results, making them more likely to be found and their in-
formation accessed (Page et al., 1999).

Hyperlinking networks are self-organizing web ecosystems without
central planning (Barnett and Houston, 2005), and no central interna-
tional governing body exists that dictates flows of information (Ruiz
and Barnett, 2015). However, even assuming that hyperlinks grow or-
ganically, there are forces that naturally lead to inequality. For example,
hyperlinking follows the scale-free power-law pattern as do most digi-
tal phenomenon—a small set of actors control the majority of
hyperlinking traffic (Barabasi and Albert, 1999). The web likely shows
a bow-tie-like structure in which the frequency distribution of numbers
of incoming and outgoing ties decays, and as a network grows, the prob-
ability of a given node receiving a tie is proportional to that node's cur-
rent connectivity. Also, hyperlinking follows preferential attachment
(Barabasi and Albert, 1999) which posits that websites prefer to form
links with more connected and thus more influential websites over
time as a way to obtain popularity and influence, leading to the principle
of “the rich get richer” (Pennock et al., 2002). The first two research
questions examine the role of the organic forces in shaping unequal
co-mention network.

RQ1: What is the network structure of the global web based on
website co-mentions?

RQ2: Do structural characteristics of web-based co-mentions reflect
preferential attachment and power law?

Along with the organic sociological forces, cultural differences and
geopolitics play a role in the structure of the worldwide web. Communi-
cation networks show economic disparity as well as cultural differences
(Barnett and Sung, 2005). For example, cultural and linguistic factors
can lead certain countries and regions to be more closely connected
through hyperlinks (Barnett and Sung, 2005). But more convincingly,
the divisions reflect an uneven distribution of world power. Previous
studies in this context have used world-system theory to reveal a
core-peripheral structure in which Western countries play a central
and prominent role in influencing online communication (Chung et
al., 2014). Economically and politically powerful countries (e.g., the
U.S. and Western European countries) tend to form the core, frequently
linked by websites in countries with less influence (Park et al., 2011).
This is evident in hyperlinks between global nongovernment organiza-
tions (Shumate and Dewitt, 2008; Yang, 2013), between firms (Nam et
al., 2014), between international media outlets (Barnett et al., 2013),
and between academic institutions (Park and Thelwall, 2006; Barnett
etal.,, 2014). Hence, the following question addresses the role of geopol-
itics in shaping the global inequality imbedded in co-mention
hyperlinking network.

RQ3: Do structural characteristics of web-based co-mentions reflect
the core-peripheral structure in geopolitics?

Global information inequality can be also driven by the ideological
differences involving whether and how the Internet should be governed
to accommodate national interests. There is a debate within the interna-
tional community about whether the Internet should be regulated by
national governments in the service of their national interest (van
Eeten and Mueller, 2013; Shackelford and Craig, 2014). This issue has
led to heated debates after increasingly sophisticated and coordinated
cyber-attacks targeting certain countries (DeNardis, 2014). The tension
has pushed certain countries, mainly authoritarian ones, to propose the
notion of “cyber sovereignty,” that a national government can control its
digital realm and activities within the country, much like a nation con-
trolling its border (Gasser et al., 2013). China's Great Firewall aptly ex-
emplifies such efforts to control domestic cyberspace. This firewall
blocks access to global social networking sites such as Google, Facebook
and Twitter and monitors Internet traffic through keyword filtering
(Freedom House, 2013). Similarly, Iran has implemented the “halal in-
ternet” to purge Western influence (Shirazi, 2014). What is at stake
here is not just the restriction of free speech but also the creation of a
sealed-off web ecosystem disconnected from the rest of the world
(van Eeten and Mueller, 2013). In China's case, the firewall has led to
a separate and closed monopoly in which domestic internet service pro-
viders have grown rapidly to control a majority of Internet traffic
(Zhong, 2012). In contrast to China's vibrant domestic Internet economy
and cyber-culture, the Chinese Internet as a whole is less connected to
the global Internet (Xu and Feng, 2015; Zhong, 2012). This disconnect
supports the argument that Internet governance can create separate
clusters on the web (Shackelford and Craig, 2014). However, it is less
clear, whether such separation is reflected in patterns of co-mentions.

RQ4: Do structural characteristics of co-mentions reflect separate
clusters of websites from certain countries?

Geopolitics aside, global information inequality can be shaped by
media conglomeration. The ownership consolidation of the media in-
dustry has been an ongoing phenomenon since the last century
(Arsenault and Castells, 2008). In the digital realm, a few dominant
players, including Google, Facebook, and Amazon own web content
and services (Haucap and Heimeshoff, 2014). This type of concentration
has raised concerns over a possible monopoly of discourse and opinions.
Recent empirical and critical studies have examined biases in search en-
gines' content (Jiang, 2014; Mager, 2012). However, few studies have
examined how the consolidated ownership of Internet firms is reflected
in patterns of global information flow observed through website co-
mentions.

RQ5: Do structural characteristics of website co-mentions reflect the
ownership consolidation across Internet websites?

3. Methods
3.1. Co-mention network analysis

Network analysis is a research method for identifying the structure
of information and social relationships (Carrington et al., 2005; Jung
and Park, 2015, 2016). In contrast to traditional social science research
methods such as the survey, content analysis and interview, which
largely examine individual attributes of a person or content, the focus
of network analysis is on how various attributes are interconnected to
form a system (Knoke and Yang, 2008). Thus, network analysis is an op-
timal approach to examine web ecosystem formed on co-mentions. A
network system is comprised of nodes and ties. Nodes, often referring
to a person in social networks, and in the current context, individual
websites, are connected to one and another through ties. In social
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networks, ties are formed based on friendship, interaction and proxim-
ity (Carrington et al., 2005). In content networks (e.g. hyperlink co-
mention networks), ties are formed based on information flow, topical
similarity or affiliation (Park, 2003). Ties can be analyzed for their pres-
ence or absence. In addition, they can be considered for the variation in
its intensity and strength.

With node and tie being the two basic network elements, a network
can be analyzed for network positions and its overall structure. Specifi-
cally, a basic network data set is an n x n matrix S, where n is the num-
ber of nodes in the network and s;; is the quantified relationship
between nodes i and j. In the current context, s;; refers to the measured
relationship between two websites, which is the number of co-
mentions.

Network positions can be revealed through centrality. A higher score
of centrality is associated with importance, prominence, or persuasive
power in information dissemination (Knoke and Yang, 2008). Degree
centrality is a commonly used centrality measure. Degree centrality re-
fers to the number of ties or the total tie strength possessed by a node in
a network. In the current context, a high degree centrality means that a
website shares much topical and content similarity with many other
sites. Overall, high degree centrality puts a node in the central position
in a network. Another centrality measure, betweenness, reveals the
control or brokerage of information control among different nodes. It
is measured by the frequency with which a node lies in the shortest
path connecting everyone else in the network (Freeman, 1977).
Websites with higher betweenness centrality are in a better position
to create new exchange ties with other websites and in dominating
the general discourse.

The overall network structure can be revealed through density,
which refers to how extensive or complete ties in a network are. The
density of a network ranges from sparse, that is a network has few
ties, to dense, whereas nodes in a network are highly connected. Density
is calculated as the actual number of ties divided by the number of pos-
sible ties [n(n — 1) / 2]. To tap into the inequality of distribution of
power across a network, the Gini coefficient measures is used, which
scores from O, indicating perfect equality to 1, showing maximum
inequality.

A network can breakdown into sub-groups, often referred to as clus-
ters in network terms. Cluster analysis involves the identification of such
sub-groups. Specifically, a complete link hierarchical clustering using
UCINET (Borgatti et al., 2002) was used in this study to group nodes
into subsets with similar or structurally equivalent characteristics.

UCINET (Borgatti et al., 2002) was used to calculate network mea-
sures, and diagrams were visualized using NetDraw, a component pro-
gram in UCINET (Borgatti, 2002). Visual representations are important
for facilitating a better understanding of networks and illustrating anal-
ysis results.

3.2. Data

The 200 most visited websites in the world as of March 31, 2014,
were determined using Alexa.com (http://www.alexa.com/topsites).
Redundant websites were not merged because Alexa.com treated
them as separate websites. Within the top 200 there were only three
sets of redundant websites, t.co and twitter.com, bbc.co.uk and bbc.
com and livedoor.jp and livedoor.com. However, amazon, ebay, google,
naver, and yahoo had multiple website within this sample differentiated
by language. 200 websites were chosen because the proportion of
website users is distributed according to the power law (Barabasi and
Albert, 1999; Barnett and Park, 2014) and represent the vast majority
of site visits in the world. These websites were based in 39 different
countries. In terms of the place of origin, the U.S. had 93 sites; China,
24; the UK., 9; Japan and Russia, 7; India and Canada, 6; and Germany,
5. Co-mentions of a pair of the top 200 sites or co-mentions of these
sites' domains based on their symmetric relationships were measured
using Boolean operators for data collection purposes. More specifically,

double quotation marks were used to increase accuracy, for example,
“Google.com” (AND) “Facebook.com.”

Hit counts were obtained from Google.com (through paid access
keys using the Google Custom Search Engine) because Yahoo.com no
longer provided hit numbers through its API service. Numbers of hits
for each of the 19,990 search queries were gathered between May 7
and May 9, 2014, by using proprietary web-mining software based on
Google APIL. Because only 10,000 search queries per day were allowed,
queries were evenly split across the three days. Search parameters in-
cluded search scope keywords or links and all search regions. Owner-
ship information was obtained for each of the 200 top websites.
Websites were aggregated to the corporate level or to the level of corpo-
rate ownership, which reduced the number of nodes from 200 to 127.
Ownership data were collected through an online search of each
website.

4. Results

The first research question addressed the network structure of the
Web based on website co-mentions. The results indicate a completely
connected network. Its density was 1.0. Every website shared or co-cit-
ied at least one other website with another website. When the mean
value of co-mentions was required for a link, the density was only
0.027, indicating a very sparse network. In addition, the results for a val-
ued network (number of co-mentions) tell a different story. The com-
posite Gini coefficient for the distribution of cited websites was 0.161,
and there were a few sites cited disproportionately. Table 1 shows the
normalized centrality of the top 20 websites. Betweenness centrality
was calculated by dichotomizing data at the mean number of co-men-
tions (354,663). The most central website was YouTube (U.S.), which
accounted for 20.0% of all website co-mentions, followed by Facebook
(U.S.; 18.9%), Twitter (U.S.; 16.1%), Google.com (U.S.; 4.4%), Instagram
(U.S.; 4.2%), BlogSpot (U.S.; 3.7%), and akamaihd.net (U.S.; 3.6%). In
terms of betweenness centrality, Google.com was the most central
website, followed by Blogspot.com, and Baidu.com (China).

Concerning the second question, the Spearman rank-order correla-
tion between degree centrality and the website rank for the 200 most
visited websites was —0.269 (p < 0.001), and that between between-
ness centrality and the rank was —0.359 (p < 0.001). This indicates
that less popular websites cited well-connected websites to increase
their status and connections. The power law led to a significant fit for
the distribution of centrality measures (p < 0.001 for all measures),

Table 1
Co-mention centrality for Top 20 websites.

Website Degree Share Betweenness centrality
youtube.com 1.446 0.200 3.428
facebook.com 1.368 0.189 2.770
twitter.com 1.164 0.161 1.416
google.com 0.318 0.044 7.955
instagram.com 0.300 0.042 0.085
blogspot.com 0.268 0.037 5.880
akamaihd.net 0.260 0.036 0.064
wordpress.com 0.208 0.029 0.986
tumblr.com 0.185 0.026 0.475
Bp.blogspot.com 0.157 0.022 0.588
t.co 0.153 0.021 0.074
files.wordpress.com 0.151 0.021 0.037
pinterest.com 0.100 0.014 0.277
soundcloud.com 0.082 0.011 0.071
amazon.com 0.081 0.011 1.305
googleusercontent.com 0.068 0.009 0.064
yahoo.com 0.064 0.009 2.206
wikipedia.org 0.056 0.008 1.720
flickr.com 0.047 0.007 0.058
wikimedia.org 0.038 0.005 0.085
Mean 0.036 0.005 0.029
Standard Deviation 0.167 0.023 0.877

Note: Degree: Normalized degree; Betweenness: Normalized betweenness.
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but not to the best goodness-of-fit (Park et al., 2011). The power law
accounted for <50% (49.4%) of the total variance in degree centrality
and 73.3% of that in betweenness centrality. In addition, the inverse
function was significant (p < 0.001) but accounted for 86.7% of the
total variance in degree centrality, and 92.3% of that in betweenness
centrality because the network was more concentrated around the
most central websites.

Research question 3 through 5 addressed structural differences pos-
sibly shaped by geopolitical and policy factors. Four different cluster
analyses were conducted: single-link (nearest neighbor or minimum
method), complete-link (diameter or maximum method), average,
and weighted average methods. A visual analysis produced three dis-
tinct clusters. There was a highly centralized group around U.S. websites
such as YouTube, Twitter, Facebook, and Google.com. The second group
was a cluster composed of pornographic websites based in the U.S. and
Europe, including sites such as XVideos.com (U.S.) and Pornhub.com
(U.S.). Finally, there was another cluster around a group of Chinese
websites such as Baidu.com, China.com, and Weibo.com. A visual exam-
ination revealed three clusters, and the results of a statistical analysis of
the adequacy of the clustering solution indicate the best description to
be a network composed of only two clusters: a core cluster of American
websites and another composed of Chinese sites. The E-I index for the
two-cluster solution was 0.908, and that for the three-cluster solution
was 0.855. The E-I index is calculated by the number of external ties
to a group minus that of internal ties divided by the total number of
ties (Krackhardt, 1988).
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Fig. 1 shows a website co-mention network with prominent website
connections (based on the mean as the minimum for a link) and the
country of origin. The figure shows the most central U.S. websites
(blue) at the center, Chinese websites (red) near the top and slightly
to the right, and pornographic websites toward the lower left. Fig. 2
shows only the most central nodes in the website co-mention network
(based on the mean plus one standard deviation). These websites were
based almost exclusively in the U.S., with U.K. and Chinese websites at
the periphery.

To address RQ4 specifically—whether structural characteristics of
co-mentions would reflect separate clusters of websites from
different countries. For China, the most central website was Baidu,
but Baidu accounted for only 0.1% of all co-mentions. This indicates
a much lower level of ownership concentration in comparison to
the U.S. The two main clusters were based in China and the U.S.,
but the U.S.-based cluster held the larger share and the higher
centrality. A hierarchical cluster analysis of the website co-mention
ownership network revealed two main clusters: a China-based
cluster and a U.S.-based cluster. Initially, there were three clusters
(including a cluster of pornographic websites), but an additional
analysis clearly revealed the cluster to be part of the larger U.S.-
based cluster. The E-I index for the two-cluster solution was 0.961,
and that for the three-cluster solution was 0.886.

To address RQ 5, whether structural characteristic of co-mentions
would reflect concentration of ownership among corporate owners of
websites, the results indicate a network with a density value of 1.0.
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Fig. 1. A website co-mention network showing prominent website connections. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version

of this article.)
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However, when the mean value was required for a link, the density was
0.30. The composite Gini coefficient for the distribution of website owner-
ship was 0.939, indicating a highly concentrated network (more concen-
trated than the network of individual website URL co-mentions). Table 2
shows the normalized centrality, share, and betweenness centrality of
websites aggregated by ownership and a list of firms and their websites.
The network was clearly centered on U.S. firms. The share was concen-
trated in three firms: Google (28% of website co-mentions), Facebook
(24%), and Twitter (20%). These three firms are based in the U.S. All of
the top 10 websites with at least 1% of all Internet co-mentions were
owned by U.S. firms (except for Wikimedia, a site not commercially
owned). In terms of betweenness centrality, all the websites analyzed
were connected through a Google-owned website. So overall, Google
dominated access regardless of the language or country of origin of
websites.

Fig. 3 visualizes a website co-mention ownership network showing
prominent website connections (based on the mean as the minimum
for a link) and the country of origin in terms of website ownership. The
most central U.S. websites (blue) were at the center, and Chinese websites
(yellow) were near the top and to the right. Here the size of a node indi-
cates its degree centrality in the network.

5. Discussion

This study shows that co-mention network analysis, a derivative of
hyperlink analysis, is useful in discerning global inequality in term of in-
formation gatekeeping. As argued in the beginning of the study, such in-
equality can reflect or reinforce dominance or marginalization in the
attention economy. In particular, inequality could be a product of
power law and preferential attachment—two organic forces shaping
the web ecosystem. But inequality may be also shaped by domestic in-
ternet governance that emphasizes on sovereignty and control as well
as conglomeration of media outlets. The findings first show that the
global co-mention network follows power law and the rule of preferen-
tial attachment in that less cited websites tend to be connected to the
most widely cited sites. The most popular websites tend to be more cen-
tral in the co-mention network.

Second, the study shows that the global web has a highly con-
nected network structure in which the world's top 200 websites
cite one and another. Yet, the power in influencing web traffic is dis-
proportional, predominately controlled in the hand of U.S.-based
websites. Specifically, YouTube, Facebook, and Twitter, followed by
Google, Instagram, and Blogspot are dominant in the network. The
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Table 2

Centrality by website ownership for top 20 entities.
Website owner Degree Share Eigenvector Betweenness Sites owned
Google 2.051 0275 84.480 22.646 36
Facebook 1.804 0.242 80.151 1.290 2
Twitter 1.525 0.204 77.495 1.090 2
Yahoo 0339 0045 11.733 1.740 4
akamaihd.net 0306 0.041 14.893 0.036 1
wordpress.com 0.244 0.033 3.672 0.636 1
files.wordpress.com 0.178  0.024 1.508 0.010 1
Amazon 0.131  0.018 4.166 0.350 6
pinterest.com 0.117 0.016 2.945 0.184 1
soundcloud.com 0.096 0.013 4.835 0.106 1
Wikimedia 0.066  0.009 1.499 0.068 3
Microsoft 0.043  0.006 1.253 0.025 5
etsy.com 0.040 0.005 0.805 0.023 1
imgur.com 0.034  0.005 0.739 0.126 1
eBay 0.020 0.003 0.376 0.000 4
Interactive 0.025 0.003 0.488 0.265 3
apple.com 0.023 0.003 0.908 0.004 1
deviantart.com 0.021 0.003 0.500 0.000 1
Mindgeek 0.018 0.002 0.037 0.425 3
blogspot.in 0.012  0.002 0.637 0.000 1

Note: Degree: Normalized degree; Betweenness: Normalized betweenness.

web also exhibits an interesting bio-polar mode, with the dominant
U.S. presence and rising emergence of China. China, as the world's
second largest economy and the host of the largest Internet popula-
tion in the world has two sites listed as the top. This is consistent
with the findings of previous network structure studies suggesting
U.S. dominance. Such dominance can be attributed to historical and
economic factors: historically, the Internet was created and
developed in the U.S. and has only recently been subjected to any
ownership rules, as in the case of other media communication
channels. Therefore, it is not surprising to find a U.S.-based firm at
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the center of the network. Theoretically, the finding supports the
world-systems theory.

China's domestic Internet governance may explain the salience of
Chinese sites. Chinese websites were low in centrality in comparison
to US.-based websites. Among China-based websites, Baidu, a
Chinese-language search engine similar to Google, was the most central
website. However, Baidu accounted for only 0.1% of the network share.
But Chinese sites as a whole form a unique cluster. This is probably due
to Chinese government's internet policies that favor domestic service
providers and restrict foreign operations through content censorship.
Reinforced fight over Internet governance can create clusters of divides
on the web (Shackelford and Craig, 2014). The firewall has led to a sep-
arate and closed monopoly board in which domestic internet service
providers have grown rapidly to control a majority of internet traffic
(Zhong, 2012).In contrast to China's vibrant domestic Internet economy
and cyber-culture, the Chinese Internet as whole is less connected to the
global Internet (Xu and Feng, 2015; Zhong, 2012). The findings from
this study is consistent with the argument. Domestic Internet gover-
nance aside, the result of regional difference (between the U.S. and
China) might be explained by language, content and cultural differ-
ences. Previous studies show that hyperlinks differ based on their topics
and language (Kenekayoro et al., 2015). An analysis of the top 50 Korean
websites found web portals and search engines occupying the top seven
positions in the network (Park et al., 2002a). Another hyperlink-affilia-
tion network analysis found a subgroup centered about financial
websites (content/type) (Park et al., 2002b). A review of international
dotcom web communities by link found the dominant use of English
by central websites. Top website content types included business, the
Internet and computers, and recreation and entertainment (Chung et
al.,, 2014).

Yet, at large, regardless of the language or country of corporate own-
ership, Google served as the global Internet gatekeeper. For the website
co-mention ownership network, the level of ownership concentration
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Fig. 3. A website co-mention network by corporate ownership based on the mean. (For interpretation of the references to colour in this figure legend, the reader is referred to the web

version of this article.)

website co-mentions, Technol. Forecast. Soc. Change (2017), http://dx.

Please cite this article as: Barnett, G.A,, et al., The world is not flat: Evaluating the inequality in global information gatekeeping through

doi.org/10.1016/j.techfore.2017.01.011



http://akamaihd.net
http://akamaihd.net
http://wordpress.com
http://wordpress.com
http://wordpress.com
http://pinterest.com
http://pinterest.com
http://soundcloud.com
http://soundcloud.com
http://etsy.com
http://etsy.com
http://imgur.com
http://imgur.com
http://apple.com
http://apple.com
http://deviantart.com
http://deviantart.com
http://blogspot.in/
http://blogspot.in/
http://dx.doi.org/10.1016/j.techfore.2017.01.011

G.A. Barnett et al. / Technological Forecasting & Social Change xxx (2017) XXx-XXx 7

indicates the dominance of three firms based in the U.S.: Google,
Facebook, and Twitter. These firms accounted for a majority (>70%) of
co-mentions in the network.

Taken together, co-mention analyses reveal the division in cyber-
space between the United States and China, and between dominant In-
ternet players and smaller regional players. Such divides can be
attributed to concentration of corporate ownership and domestic Inter-
net governance.

In addition to the insights, the study also makes a unique methodo-
logical contribution. As mentioned, ample studies looking into globali-
zation adopt qualitative approach. The current study provides a
structural and webometric approach. In particular, its focus on co-men-
tion network is unique in itself, among hyperlink studies.

6. Policy implications

In a study of internet domain names, Ruiz and Barnett (2015) ad-
dressed the issue of internet ownership. While ownership of do-
mains and content reflects worldwide inequality, the inequality in
content gatekeeping, as seen in the current study, is perhaps more
concerning. The pattern explained above shows a strong favoritism
towards bigger players to widen the divide between haves and
have-nots. When internet first came into being, there was optimism
that internet can level the playing fields to provide alternative voices
and opportunities. Yet, much of the developments of the past de-
cades have shown strong policy influence and de facto monopoly.
It is debatable whether internet is a private business that should be
free of regulation, or an electronic public sphere that needs to be
governed in a way to promote public interest. Future internet gover-
nance may focus on creating an international governing body, much
like the United Nations for geopolitics, to balance various national
and corporate interests in the online space. While commercial oper-
ations should be free from regulations, preferential domestic inter-
net policies should be subject to the scrutiny of the international
body. Meanwhile, technology developers can explore the possibility
of developing algorithm that is less biased towards existing influen-
tial sources.

7. Future directions

Future research should examine the roles of various types of
content and the website language in patterns of co-mentions on
the Web. Previous studies have classified a large number of content
types, including science and research, the Internet and computers,
politics, recreation and entertainment, personal interests, busi-
ness, education, arts, social issues and religion, news, sports, travel,
health, regional issues, and government (Chung et al., 2014). This
classification system should be refined to take into account
variations in the type of content in the sample. For example, the
Internet and computers should be further differentiated into
portals (Yahoo.com), search engines (Google.com), social media
(Facebook.com), software (Microsoft.com), and computer hard-
ware firms (Apple.com).

More generally, future research should extend the investigation
of the network structure of the Internet by including various mea-
sures and approaches (Barnett and Park, 2014), as done in the pres-
ent study, as well as by examining how the network changes over
time. Here a longitudinal analysis should provide valuable insights
into any developments or changes in the structure as a result of the
implementation of net neutrality in the U.S. and the rapid adoption
of the Internet in China, India, and other countries. This should pro-
vide a more detailed picture of the structure of the Internet as well
as the roles of content, culture, and technology in determining
global society as it becomes fully embedded in a digital world.
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