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ACTION

Many nongovernmental organizations’ (NGOs’) instrumental collective action
networks exist to produce tangible public goods. Moreover, these organizations’
hyperlinks function to express collective identity. The extent to which both types
of collective action are related is unknown. To examine this gap in the research,
hyperlinks from 181 NGO websites were analyzed to determine if instrumental col-
lective action offline is related to expressive collective action online. The results of
this research suggest that NGO hyperlinks are an extension of offline instrumental
collective action behavior. Several offline characteristics, including common social
aims, financial ties, membership ties, collaborative ties, and media visibility, are
related to hyperlinking. The results contribute to hyperlink scholarship by investi-
gating the impact of offline instrumental collective action on online networks.
Implications for the theory of collective action and information technology and
society are drawn from the results.
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Hyperlinks have been described as the central feature of the Internet (Hindman
et al. 2004) and a network of growing significance for social scientists (Thelwall
2006). Nevertheless, what hyperlinks represent remains an area of significant
debate. Some interpretations attributed to hyperlinks include visibility (Vreeland
2000; Adamic & Glance 2005), trust (Palmer et al. 2000), authority (Kleinberg
1999; Rogers 2002), credibility (Park et al. 2002), alliances (Rogers & Marres
2000), and simple endorsements (Ackland & Gibson 2004; O’Neil & Ackland
2006). These various accounts suggest that hyperlinks are not meant to be
strictly understood within the context of virtual worlds. Instead, scholars
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conceptualize hyperlinks as phenomena having genuine consequences and thus,
may be related to various offline phenomena and characteristics.

This study builds upon previous research about hyperlinks and collective
action (Hill & Hughes 1998; Van Aelst & Walgrave 2002; Shumate & Dewitt
2008; Gillan 2009; Lusher & Ackland 2011). The purpose of this study is to
examine the relationship between offline instrumental collective action and
online expressive collective action among a set of nongovernmental organizations
(NGOs). This research seeks to answer a simple question: does offline instru-
mental collective action influence hyperlink networks? Previous researchers
have examined limited offline attributes like similar goals (Bae & Choi 2000)
and some have also suggested that offline characteristics have no impact on
hyperlinks (Park & Thelwall 2008). This research extends recent attempts
(i.e., Park & Kluver 2009) by including previously unaccounted for offline
relationships between organizations. In this study, the offline characteristics
that reflect instrumental collective action are organizations’ (a) common social
issues, (b) relationships, and (c) media visibility. Each type of instrumental col-
lective action was reflected in expressive collective action on the web.

This research is organized as follows. In the first section, we assess the ways
that NGOs have adapted to the Internet and review the conflicting results con-
cerning the relationship between offline organizational attributes and hyperlink-
ing. In the second section, drawing from collective action theory, we hypothesize
relationships between offline instrumental collective action and hyperlinks. In the
third and fourth sections, we review the method used in this research and the
findings. In the fifth section, we discuss the implications of these findings for
both Internet research and collective action theory.

NGOs and collective action theory

While NGO definitions vary (Tilt et al. 2006), this paper follows Khagram et al.
(2002) by defining NGOs as ‘private, voluntary, nonprofit groups whose primary
aim is to influence publicly some form of social change’ (p. 6). NGOs represent a
unique form of organization and interest. Their goals, while diverse in nature,
are united by a common desire for social change (Khagram et al. 2002).
When NGOs cannot accomplish their goals alone, they create or join networks
with other like-minded NGOs. To the extent that NGOs act together, they are
engaged in collective action to secure a public good they could not secure on their
own (Knoke 1990). Collective action theory has been fruitfully used to describe
the contributions of individuals to organizations. However, for the purpose of
this paper, we focus on the contributions of organizations to larger social move-
ments (Johnson & Prakash 2007). Indeed, collective action is often viewed as a
chief function of social movements (Turner & Killian 1987, p. 223; Melucci et al.
1989, p. 29; Diani 1992, p. 9; Tarrow 1998, p. 4; Snow et al. 2004, pp. 6–10).
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Public goods describe the outcomes of collective action, and are the result of
a critical mass (Marwell & Oliver 1993) of NGOs making various types of con-
tributions. These collective contributions help to create the public goods or
maintain some normative condition. Examples of public goods include public
works such as roads and parks (Marwell & Oliver 1993), labor unions (Olson
1965), and the results of political collective actions, including tax rates, election
reforms, or the right to own firearms (Knoke 1990). Two key factors define
public goods: jointness of supply and impossibility of exclusion (Olson 1965).
Public goods have jointness of supply in that one group’s benefit from the
good does not diminish the benefit for other groups. Impossibility of exclusion
means that everyone must be able to benefit from the good, and no one can
be excluded from its use. Fulk et al. (1996) and Bimber et al. (2005) extend
public goods definitions to include information and computer-mediated public
goods, respectively. Connolly and Thorn (1990) describe discretionary databases
of information as a public good, and note that contributions to these pools of data
and information can best understood through collective action theory. Other
examples of communication-based public goods, or public goods composed of
data and information, include online knowledge repositories and perhaps the
Internet itself (Wasko & Teigland 2004; Bimber et al. 2005; Landqvist & Teigland
2005; Wasko et al. 2009). The contributions to communication-based public
goods have a lower cost than those made to sustain traditional public goods,
leading some to suggest that collective action theory should be amended to
address the enabling functions of the Internet (Bimber et al. 2005).

However, collective action activities do not just differ in their relative cost,
but also in their function. Gordon and Babchuk (1959) note that some activities
that voluntary organizations perform are expressive and others are instrumental.
Instrumental collective action activities are specifically ‘designed to maintain or
create some normative conditions’ in the environment (Gordon & Babchuk
1959, p. 25). These instrumental actions are facilitated by the political opportu-
nity structure (Tilly 1978; Freeman 1979), but they rely on actors to have suc-
cessfully socially constructed an identity through expressive activities (Melucci
1988). Expressive actions benefit the members of the organization, and, we
would add, NGOs in social movement networks. Melucci (1988) notes that
expressive collective actions are necessary to produce shared identity and solidar-
ity among actors and are essential for social movements.

While previous research has suggested that successful expressive collective
action facilitates instrumental collective action (e.g., Melucci 1988), sparse
research empirically investigates the relationship between the types. Indeed,
instrumental collective action may also reinforce a shared identity (e.g., solidify-
ing collective identity via joint action such as protests); as such, instrumental and
expressive collective action behavior may mutually strengthen each other.
However, research has yet to connect the various forms of instrumental collec-
tive action to expressive collective action, especially online.
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The current research investigates the relationship between several offline
instrumental collective action variables and the presence of hyperlinks among
NGOs. Hyperlinks between social movement actors are best conceived as
online expressive collective action (see Ackland & O’Neil 2011). Moreover,
expressive collective action is best understood as part of the representational/
positioning flow of communication (see McPhee & Zaug 2000; Shumate &
Lipp 2008). Representational communication describes messages about with
whom or what an actor is affiliated. For instance, one can choose to hyperlink
to another’s website without ever having transmitted messages to or received
messages from the owner of that website. Instead, a hyperlink is a public
acknowledgement of another and symbol of representational communication
(Shumate & Lipp 2008).

The relationship between offline and online
organizational action

Despite the implications of hyperlinking for publicly influencing social change
offline, there remains some debate about how to interpret the choices that
NGOs make including how much and with what other NGOs to hyperlink.
Some social science research on hyperlinking behavior has argued and found
that offline influences are irrelevant or negligible at best (Thelwall 2006; Park
& Thelwall 2008). For example, Gillan’s (2009) hyperlink analysis of the UK
anti-war movement shows stark differences between these movements’ online
and offline network behavior. More specifically, the movement on the web
was more likely to be integrated and collaborative with a diverse range of
actors. However, the same organizations were much more clustered and hom-
ogenous in their collaborative choices offline.

In contrast, most of the research that examines hyperlink relations among
like actors seeking a common goal has found a mutually reinforcing pattern
among offline organizational attributes and online relations. For instance,
Gonzalez-Bailon (2009a, 2009b) found that groups with greater economic
resources were significantly more likely to receive hyperlinks than groups with
fewer economic resources. Other research has found that a variety of offline attri-
butes influence hyperlink behavior, including similar goals (Bae & Choi 2000),
similar advocacy (Shumate 2008), global region (Shumate & Dewitt 2008), and
political party and committee affiliation (Park & Kluver 2009). Moreover,
Caiani and Wagemann (2009) find that hyperlink networks from Italian and
German extreme right wing websites seem to structurally ‘mirror some
“offline” national characteristics of the extreme right in the two countries’ (p. 92).

While several scholars conclude that offline attributes influence hyperlink-
ing, O’Neil and Ackland (2006) found that hyperlinking influences offline collec-
tive action. In an examination of environmental activist websites, they found that
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hyperlinks acted as forms of legitimacy because they define the boundaries of the
issue network. The more hyperlinks a website receives, the more ‘hyperlink
capital’ an organization earns and the more legitimate they appear to others,
online and offline. Hyperlink capital was also related to websites that were
older, had more resources, and had established name-recognition already.

For NGOs, some offline relationships, including joining a coalition, provid-
ing financing for activities, and joint ventures, are instrumental actions designed
to advance a tangible public good. Other offline activities, like symbolic rituals
and bumper sticker campaigns, are types of expressive collective action that func-
tion to create a shared identity or solidarity among a group of actors. Similarly,
instrumental and expressive collective action can occur online (see Table 1).
Some instrumental online activities include contributing to knowledge reposi-
tories and LISTSERVs, while online expressive activities include placing hyper-
links on one’s website to affiliated NGOs and participating in online
discussions about the goals of the movement. The present study examines the
degree to which different types of instrumental offline collective action behavior
are related to expressive online collective action. While previous research on the
relationship between offline organizations and online behavior focusses largely on
attribute data (i.e., resources, organizational age, name-recognition), the
current research examines the various ways that offline instrumental collective
action behavior influences online expressive collective action behavior. For
example, does organization A’s financial donation to organization B (offline
instrumental collective action) influence organization A to hyperlink to organiz-
ation B (online expressive collective action)? In short, this research investigates
the extent that instrumental offline collective action is related to expressive
online collective action.

Hyperlinking to NGOs with a common issue

NGOs that are advancing social change in a common domain through instrumen-
tal collective action might express their collective identity by hyperlinking to one

TABLE 1 Types of collective action.

Offline Online

Instrumental Financial contributions, participation

in joint actions, linking to third

parties, staging a boycott

Creating knowledge repositories,

compiling LISTSERVs,

contributions to Wikipedia

Expressive Placing bumper stickers on cars,

participation in symbolic rituals,

performative violence (Juris 2008)

NGO hyperlinking, updating Twitter

with symbolic messages,

formation of online communities
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another. Such social issue homophily is a common argument in collective action
theory, and some have argued that collective action is a form of homophily itself
(Thye & Lawler 2002). Bae and Choi (2000) observed a similar pattern among
human rights NGO websites; human rights NGOs that advanced similar issues
were more likely to be part of the same cluster in a hyperlink network. Similarly,
based on collective action theory, we hypothesize that NGOs will be more likely
to hyperlink to other NGOs advancing the same public good through instrumen-
tal collective action. The current research examines hyperlinks among four types
of NGOs: infectious disease, HIV/AIDS, Third-World development, and sus-
tainable development organizations.

H1: NGOs focussing on (a) infectious disease, (b) HIV/AIDS, (c) Third-
World development, and (d) sustainable development will be more
likely to hyperlink to NGOs advancing the same social change goals
than to NGOs advancing other social change goals.

Offline and online collective action relations

According to Diani (2003a), several types of direct and indirect relations are
present between NGOs. Direct relationships include the exchange of infor-
mation and pooling of resources. Often, broader groups of indirect relationships
are enacted, including shared personnel, joint participation in actions or events,
exposure to the same media, and shared links to third parties. While an exam-
ination of each of these types of relationships is beyond the scope of this paper, we
examine two types of offline relationships: pooling mobilization resources (finan-
cial ties) and the joint participation in specific actions (membership and collab-
oration ties).

Financial ties. According to Diani (2003a), the pooling of mobilization
resources is a direct relation between NGOs. Sharing financial resources is an
instrumental collective action relation. Donations to a cause have traditionally
been associated with collective action theory (Olson 1965). Similarly, NGO
financial contributions to other NGOs can be seen as a type of instrumental col-
lective action, because they represent organizational donations for the purpose of
achieving a public good. NGOs that wish to contribute to others can choose to
publicly express their support through hyperlinking and thus, express their col-
lective identity. As such, because hyperlinking gives organizations an opportunity
to extend their instrumental financial support into expressive support, we
hypothesize that:

H2: NGOs that have financial ties are more likely to hyperlink to each other
than NGOs that do not share financial ties.
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Membership. One type of indirect, offline, and instrumental relation is the par-
ticipation in joint actions. The current research uses coalition membership as a
proxy for one type of joint participation. While joining a coalition or network
is an example of expressive collective action, we use membership in coalitions
as an indication that organizations act together for the purposes of creating a
public good. Coalitions are strategic interorganizational relationships that
often lead to instrumental collective action such as lobbying, strategic action,
or campaigning with a single voice (Yanacopulos 2005). If joint actions
through a coalition not only further the creation of a public good, but also influ-
ence collective identity, then such collective identity might be expressed through
hyperlinking. Therefore, we hypothesize that:

H3: NGOs that are both members of the same coalition are more likely to
hyperlink to each other than NGOs that are not members of the same
coalition.

Collaboration. Perhaps the most obvious type of instrumental collective action
among NGOs is the formation of joint projects, or participation in joint actions
without the presence of a coalition. In collaborative relationships, NGOs provide
each other with a wide variety of support including information and resources for
accomplishing a common goal (Baldarassi & Diani 2007). Again, if the participation
in joint activities not only advances the public good through instrumental action, but
also creates stronger collective identity, then NGOs might express that shared iden-
tity online via hyperlinks. Thus, we hypothesize that:

H4: NGOs will hyperlink with NGOs with which they collaborate more
than NGOs with which they do not collaborate.

Media visibility and hyperlinking behavior

The media attention that an organization receives can play an important role in
influencing its networking patterns (Diani 2003b; Gonzalez-Bailon 2009a,
2009b). Organizations that are active and successful in instrumental collective
action are more likely to receive media attention (Diani 2003b, pp. 110–
111). More specifically, Diani’s research demonstrates that the most central
organizations in the environmental collaboration network received the most
media visibility. Media visibility is the number of mentions that an organization
receives, regardless if they are a focus of the article or tone. If media visibility
reflects successful instrumental collective action, then following the same
logic, we would expect media visibility to be related to expressive collective
action. Therefore, we hypothesize that:
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H5: NGOs will tend to hyperlink with NGOs that have the greatest media
visibility.

Method

Sample

The sample for this study was obtained from the 2007 version of the Yearbook of
International Organizations (YIO). Because the YIO only contains data about inter-
national organizations, NGOs with activities in just one country were excluded.
As such, the present research uses particular types of NGOs: international
NGOs (INGOs). INGOs are a type of NGO that focus their mission and
goals internationally rather than on one country. Using the 2007 version of
the YIO, a list of active and inactive INGOs were created that had names,
aims, or activities of HIV/AIDS, infectious diseases, sustainable development,
or Third-World development (see Section Measures). This list yielded 468
INGOs after removing duplicates. As part of a larger study,1 40 volumes of
the YIO between 1950 and 2007 were coded. A total of 46 inactive and two con-
ference series organizations were removed. Finally, after examining the descrip-
tions of the INGOs, the authors removed 89 organizations because they did not
have aims related to HIV/AIDS, human infectious disease, sustainable develop-
ment, or Third-World development (e.g., animal-only infectious disease was
excluded). For the current study, from this sample of 331, 192 organizations
that were active in 2007 and that had websites were identified. After testing
the legitimacy of the websites, nine organizations were removed because their
websites were invalid, bringing the final sample size to 181.

The four issue areas were selected for both practical and empirical reasons.
This study relies on data collected as part of a larger study of globalization and
INGOs in which responses to disease and development are an integral part. In
addition, we were interested in INGO collective action around meta-problems,
or social issues that are so large and complex that they require the collective
action of several organizational actors (Trist 1983; Gray 1986). Because the
current research focusses on various types of collective action among INGOs,
selecting meta-problems made interorganizational networks of various types
more likely among them. Further, we were interested in INGOs advancing a
public good, as opposed to INGOs largely concerned with the creation and main-
tenance of a shared identity. As such, we chose INGOs affiliated with disease and
development, since these issues are characterized by material action.

Finally, we were interested in INGOs in four social issues that were related,
making interorganizational relationships of various types more probable. HIV/
AIDS is an infectious disease, and opportunistic infections, including malaria
and tuberculosis, can complicate treatment. Infectious disease is a significant
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cause of death in the Third World, while chronic disease is a more prevalent
cause of death in the developed world (World Health Organization 2002).
Further, some have considered HIV/AIDS a problem of poverty and as such
Third World and sustainable development represent related problems (Adeyi
et al. 2001). Thus, infectious disease, HIV/AIDS, Third-World development,
and sustainable development, as social issues, are intertwined in a variety
of ways.

According the YIO, the 181 INGOs focussing on these four social issues were
headquartered across the globe. As commonly found with other studies of
INGOs (e.g., Boli & Thomas 1999; Shumate et al. 2005), most were located
in North America (excluding Mexico; N ¼ 31, 17 percent) and Western
Europe (N ¼ 87, 48 percent). However, a significant number of INGOs
were headquartered outside of these regions. Twenty-one INGOs (12 percent)
were headquartered in Africa and 15 INGOs (8 percent) were headquartered
in Asia. Eighteen INGOs (10 percent) were headquartered in South or
Central America, including Mexico and the Caribbean. Few INGOs were head-
quartered in either the Middle East (N ¼ 1, 1 percent) or Eastern Europe
(N ¼ 4, 2 percent).

Procedures

To identify hyperlinks from each website, SOCSCIbot 3 was used to crawl the
websites of the 181 domains in January 2009. SOCSCIbot 3 crawls each
entered website domain (e.g., http://www.yahoo.com) and records all of the
hyperlinks. The program crawls a maximum of 5,000 webpages per domain
(Thelwall 2004). SOCSCIbot 3 was used to create a network of the domains
entered, indicating which domains contain hyperlinks to which other domains.
The hyperlink network utilized in this research was a 181 by 181 network of
website domains, where 1 indicated the presence of a hyperlink and 0 indicated
its absence.

Offline and instrumental network ties were derived and entered from the
2007 online edition of the YIO. Similar goals and aims were coded according
to four groups of goals by two independent coders. Media visibility was obtained
from the Lexis/Nexis database. The researchers performed a search for media
visibility between 1 January 2007 and 31 December 2007 containing each
INGO name.

Measures

Network structures. As illustrated in Figure 1, three network structures
suggested by theories of collective action (see Shumate & Lipp 2008) served
as control variables in the analysis. By controlling for internal network structure,
the interdependencies that have been suggested by previous research were
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addressed. The first parameter is referred to as the arc, and is the simple like-
lihood of hyperlink ties being present across the network. The arc is useful for
describing the overall density of the network (Robins et al. 2007). The second
parameter is centralization. This can be measured by examining the presence of
high order in-star parameters, referred to as k-in-stars. In this research, in-
stars are INGO websites in which k other websites have connections to them
but not to each other. Put simply, the central nodes in k-in-stars can be
thought of as types of leaders. Each leader has their own unique set of followers
that link to them. Moreover, these followers do not link to any other follower.
An abundant amount of k-in-stars would indicate that the network is centralized
around different leaders. The third parameter is reciprocity, which is measured as
the probability of mutual hyperlinks between organizations in directed networks.
A mutual hyperlink means that when organization A hyperlinks to organization
B, organization B also hyperlinks to organization A.

Similar goals and aims. To identify goals and aims, information from the YIO
corresponding to the organization’s name, aims, and classification distinction was
used. The second author and a graduate student coded a random sample of 110
out of the 420 organizations for reliability testing. Infectious diseases aims/goals
were recognized for INGOs specializing in infectious diseases like tropical
disease, tuberculosis, leprosy, malaria, and STDs and had excellent reliability,
k (N ¼ 110) ¼ 0.93. HIV/AIDS aims/goals were recognized for INGOs spe-
cializing in HIV or AIDS and displayed perfect reliability, k (N ¼ 110) ¼
1.00. Third-World development aims/goals were recognized in INGOs specializing
in aims relating to Third-World development and/or issues like sustainable food
systems and debt relief and displayed very good reliability, k (N ¼ 110) ¼
0.88. Finally, sustainable development aims/goals were recognized as INGOs spe-
cializing in aims relating to sustainable development in general and/or more
specific sustainable development issues surrounding a specific region, species,
or ecology, and displayed perfect reliability, k (N ¼ 110) ¼ 1.00. Hypothesis
1 suggested that common goals/aims would increase the probability of a hyper-
link among these organizations.

FIGURE 1 Structural parameters controlled for in this analysis.
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Offline network ties. The relationships coded in this study were defined as
‘financial’, ‘member’, and ‘collaborates with’ in the 2007 YIO. Financial ties rep-
resented any monetary form of support to other INGOs (i.e., donations, grants).
Membership was demonstrated by formally belonging to, that is, being in an offi-
cial group or coalition with another INGO. And finally, collaborative ties were
listed by the YIO as ‘collaborates with’, ‘links with’, ‘partners’, ‘hosts’, or
‘hosted by’. ‘Collaborates with’ was defined by Union of International Associ-
ations, the publishers of the YIO, as a formal relation identified by the organiz-
ation. Because organizations self-describe these relations, different terms were
used in the YIO (J. M. Nebel, 1 March 2002, editor of YIO, personal communi-
cation). ‘Links with’ was defined as an identified but uncorroborated relation-
ship. Uncorroborated in this context referred to relationships that were
identified by only one source. ‘Collaborates with’ indicated a relationship ident-
ified by both parties and is a more formal relationship than ‘links with’. ‘Partners
with’ was a formal relationship that described a particular joint program of two
or more INGOs and/or intergovernmental organizations. ‘Hosts’ and ‘hosted
by’ referred to a relationship in which a secretariat was provided by another
organization. We combined each of these relations into a single, collaborative
ties relation. Descriptive statistics for each of these networks are listed in
Table 2. These were used to test Hypotheses 2, 3, and 4, respectively.

Media visibility. Identical to Gonzalez-Bailon’s (2009a, 2009b) research, media
visibility was gathered by using the LexisNexis archive. The results recorded the
total number of articles in ‘major US and world publications’, ‘news wire ser-
vices’, and ‘TV and radio broadcast transcripts’ that mentioned the organization’s
name during 2007. As Gonzalez-Bailon (2009a) notes, the present media
measure should be understood as an estimate of offline visibility. The more an

TABLE 2 Descriptive statistics.

Total Mean/density Standard deviation

NGO mentions in print media 3,286 18.50 82.00

Financed by 5 0.00

Members of 7 0.00

Collaborates with 84 0.00

Infectious diseases 34

HIV/AIDS 59

Third World 52

Sustainable development 53

Hyperlinks 250 0.01

Note: N ¼ 181, mean degree centrality ¼ 1.38.

2 7 0 I N F O R M A T I O N , C O M M U N I C A T I O N & S O C I E T Y

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Il

lin
oi

s 
at

 U
rb

an
a-

C
ha

m
pa

ig
n]

 a
t 1

7:
24

 2
3 

M
ar

ch
 2

01
2 



organization is cited in offline news sources, the more visible it will appear to the
public. This variable was utilized to test Hypothesis 5.

Analysis

First, descriptive statistics were created to provide an overview of the data.
These included the indegree and outdegree centrality, which describe the total
number of hyperlinks that each organization sends and receives. The density,
that is the ratio of number of observed hyperlinks compared to the maximum
amount of hyperlinks possible in the network, is reported as well. Finally, quad-
ratic assignment procedure (QAP) is used for the dyadic data (i.e., offline col-
lective action relationships) to check for multicollinearity (Krackhardt 1988)
in Table 3. QAP provides the correlation between two different types of net-
works. For instance, consider two different types of networks for the same
set of individuals: friendship and collaboration. QAP can assign a coefficient,
ranging from 21 to 1, that indicates how related the two networks are, or in
other words, if friends tend to collaborate.

To test the hypotheses, we examined the relationship between the hypoth-
esized variables and hyperlinks from two years later. All offline instrumental col-
lective action variables were collected in 2007. Hyperlinks among NGOs were
collected in 2009. By examining the relationship between these two periods,
the direction of the relationship over time could be inferred.

This study used exponential random graph modeling (ERGM) using Markov
chain Monte Carlo maximum-likelihood estimation (Robins et al. 2007). These
models provided a more reliable alternative to traditional methods like logistic
regression. Because they allow for the simultaneous estimation of both structural
and attribute parameters, the interdependence of network data is accounted for
while maintaining the complexity of network observations (Shumate & Palazzolo
2010). That is, some networks display purely structural network effects that can
be mistakenly seen as effects of a particular attribute. This poses a dilemma about
whether ties were formed because of structural effects or actor-relation effects.
Without taking into account structural effects of some networks, the actor-
relation effects may be spurious.

TABLE 3 QAP correlation.

Hyperlink Financed by Collaborates with Members of

Hyperlink 1.00

Financed by 0.03∗ 1.00

Collaborates with 0.21∗ 20.00 1.00

Members of 0.10∗ 20.00 0.00 1.00

Note: ∗p , 0.05.
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For example, consider a social network where the relationships indicate
friendship between individuals. In such a network, consider three individuals,
Jack, Kate, and Linus as illustrated in Figure 2. In this triad, Jack and Linus
both report that they are friends and Linus reports that he is friends with Kate.
ERGMs have the ability to separate out attribute effects, such as the probability of
two individuals of the same gender reporting friendship, from structural effects,
such as the probability of two individuals mutually reporting a friendship.
ERGMs address the interdependencies between ties, or those structural effects.
In contrast, other standard methods like logistic regression would ignore these
interdependencies and thus, violate the assumption of independence. More specifi-
cally, by estimating the probability of specific configurations in a network, ERGMs
can produce parameter estimates along with standard errors to determine the stat-
istical significance of specific observed configurations. For the purpose of this
paper, ERGMs allow researchers to determine whether presence of offline collec-
tive action is related to the probability of hyperlinking while simultaneously
accounting for network structures and other offline collective action variables.

PNet (Wang et al. 2006) was used to perform this analysis. Because network
statistics are not normally distributed, the hypotheses were supported if the
maximum-likelihood estimate (MLE) was positive and greater than 1.96 times
the magnitude of the standard error (Snijders et al. 2006). This indicates that
the probability of receiving a hyperlink, based on the structural, dyadic, or attri-
bute parameter, is greater than chance alone. For the final model, a conditional
odds ratio is calculated. A conditional odds ratio should be interpreted, as in
logistic regression, as the increase or decrease in the probability of the dependent
variable when the independent variable is increased by one unit. The conditional
odds ratio is a measure of the effect size for significant parameters.

Goodness of fit (GOF) measures for ERGMs were also used to determine if
the estimated converged model is a good explanation for the observed network
(Goodreau 2007). For instance, take the above example between Jack, Kate, and
Linus. In that network, there are a total of three links. However, imagine if the

FIGURE 2 Example network to demonstrate ERGM.
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model created by the estimate on average generated one link. A GOF test would
reveal that the estimated model is a poor fit for the observed network and thus, not
reliable. High convergence statistics indicate that the estimated model describes
that particular parameter poorly. Estimated parameters are deemed a good fit if
they display a convergence statistic of less than 0.1 (Robins et al. 2009).

As noted by Goodreau (2007), the additional network parameters for which
a given model should account are a choice that should be rooted in theory. In this
case, the indegree and outdegree distribution and the various global clustering
coefficients were selected. For example, if one estimated both gender-based
effects and reciprocity in the above friendship example, indegree distribution
means that the model would be able to account for the tendency in the
network for some people to very frequently be reported as friends and some
people to be less frequently reported as friends. If one accounted for the outde-
gree distribution, they would be able to account for those individuals that were
more likely to report friendships and those individuals less likely to report friend-
ships. If one accounted for global clustering, the model would be able to account
for tight groups of friends in the network that are disconnected from other tight
groups of friends. This would be noteworthy because the model only included
two parameters (e.g., gender-based friendship and reciprocity); thus, a very
simple model would be able to account for more complex network configur-
ations. Nonestimated parameters were deemed a reasonable fit if they had a con-
vergence statistic of less than 2.0 (Robins et al. 2007).

Results

This study examined if several structural, dyadic, and attribute characteristics are
related to hyperlinking ties in an NGO network. There were a total of 250 links
among the 181 websites. The average indegree and outdegree centrality was
1.38. The overall density was 0.01, indicating a sparse network of links com-
pared to the number of possible hyperlinks. Table 4 reports the MLEs of both
the control and hypothesized parameters.

Hypotheses 1a–d examined if NGOs supporting similar social change goals
were more likely to hyperlink than by chance alone. Each were supported
except for Third-World development (H1c, MLE ¼ 0.49, SE ¼ 0.27). Organ-
izations specializing in Third-World development were not more likely to hyperlink
to other Third-World development NGOs than by chance. If both NGOs focussed
on infectious diseases, there was a 3.63 times greater chance that they would have a
hyperlink; if both focussed on HIV/AIDS or both focussed on sustainable develop-
ment, there was a 3.53 times and 3.13 times greater chance that they would hyper-
link, respectively. The next three hypotheses examined the relationship between
offline and online collective action relations. Hypothesis 2 predicted that websites
would tend to hyperlink together if they share a financial relationship. The results
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from the estimated model supported this hypothesis (MLE ¼ 2.35, SE ¼ 0.23;
odds ¼ 10.49). Next, Hypothesis 3 anticipated that organizations would tend to
hyperlink to organizations with which they have membership ties. This hypothesis
was supported (MLE ¼ 3.93, SE ¼ 1.16; odds ¼ 50.40). Hypothesis 4 stated
that websites would tend to hyperlink with organizations with which they collab-
orate. The model provides strong support for this hypothesis as well (MLE ¼
4.66, SE ¼ 20.88; odds ¼ 105.64).

Hypothesis 5 argued that websites would hyperlink to organizations that are
more visible than others in traditional offline media outlets. The results suggest
that media visibility does indeed influence hyperlinks (MLE ¼ 0.01, SE ¼
0.00; odds ¼ 1.01). For every additional media article that mentions an organ-
ization, the odds of being the recipient of a hyperlink grew by 1 percent.

The GOF estimates for the baseline model, containing only the control par-
ameters and the hypothesized model, are included in Table 5. While the hypoth-
esized model provided a good explanation for the parameters estimated, it only
provided a plausible explanation for the standard deviation of the indegree dis-
tribution. The estimate for this parameter was no better than the baseline
model. The hypothesized model also provides no better explanation of the
global patterns in the hyperlink network than the baseline model, which
means that there may be other factors influencing these global patterns.

TABLE 4 ERGM with MLEs.

Parameter

Baseline

model

Hypothesized

model

Conditional odds ratio for

hypothesized model

Arc 27.16 (0.15)a 27.24 (0.15)a 21394.09

k-in-star (l2) 1.62 (0.10)a 1.22 (0.11)a 3.39

Reciprocity 4.54 (0.20)a 3.45 (0.26)a 31.50

Both infectious

diseases(H1a)

1.29 (0.13)a 3.63

Both HIV/AIDS (H1b) 1.26 (0.14)a 3.53

Both Third-World

development (H1c)

0.49 (0.27) 1.63

Both sustainable

development (H1d)

1.14 (0.18)a 3.13

Financed by (H2) 3.93 (1.16)a 50.40

Members of (H3) 2.35 (0.23)a 10.49

Collaborates with (H4) 4.66 (0.88)a 105.64

Media visibility (H5) 0.01 (0.00)a 1.01

Note: MLE estimate followed by SE in parentheses.
aSignificant parameter, where the MLE was twice the magnitude of the SE.
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Discussion

The purpose of this research is to examine if offline instrumental collective action
is related to online expressive collective action. This study examines 181 NGOs
and 250 hyperlinks. The results from this research suggest that instrumental col-
lective action, indicated by common social issue, financial ties, membership ties,
collaborative ties, and media visibility, are related to hyperlinking behavior

TABLE 5 Goodness of fit.

Parameters

Baseline

model

Hypothesized

model

Estimated

parameters

Arc 0.002 0.02

k-in-star (l2) 20.002 0.04

Reciprocity 0.001 0.08

Financed by 0.02

Members of 0.04

Collaborates with 20.03

Both infectious diseases 0.06

Both HIV/AIDS 0.06

Both Third-World

development

20.03

Both sustainable development 0.01

Media visibility 0.03

Additional

parameters

Standard deviation of

indegree

1.06 1.58

Standard deviation of

outdegree

4.50 7.62

Skewness for indegree 3.05 5.29

Skewness for outdegree 5.22 2.79

Global clustering Cto 8.94 4.08

Global clustering Cti 26.67 12.03

Global clustering Ctm 20.30 10.24

Global clustering Ccm 11.15 4.51

Global clustering AKC-T 16.54 9.35

Global clustering AKC-D 6.95 3.15

Global clustering AKC-U 20.51 10.52

Global clustering AKC-C 8.89 3.85

Note: GOF is measured by t-statistic. For estimated parameters, the t-statistic should be less

than 0.10. For other parameters, a good fit is indicated by a t-statistic less than 1 and a

plausible fit is indicated by a t-statistic less than 2.
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between NGOs. In other words, offline instrumental collective action in 2007 is
expressed online through hyperlinking patterns in 2009. Each of these results is
discussed individually.

First, this study finds that similar goals and aims are related to hyperlinking
behaviors. The results support the idea that NGOs seeking a common instru-
mental public good hyperlink to one another as an expressive acknowledgement
of a shared identity. The only insignificant result came from NGOs working in
Third-World development, replicating results of similar studies (Atouba &
Shumate 2010). As such, post-test blockmodeling procedures were used to
examine differences in Third-World development hyperlinking behaviors. Block-
modeling can simplify certain incoherent portions of network to smaller compre-
hensible configurations so that researchers can see more clearly how certain
nodes in a network are behaving (Doreian et al. 2004). Put differently, blockmo-
deling enables researchers to examine how specific sections of a network are
related to other sections. The results are reported in Table 6. In this case, the
area of interest was Third-World development NGOs. Indeed, the blockmodel-
ing results show that Third-World development NGOs represent somewhat of
an anomaly; these NGOs not only receive and send fewer hyperlinks to each
other, but also to and from other NGOs. The nature of collective action for
Third-World development may represent one explanation. In general, intergo-
vernmental organizations act as the coordinators for Third-World development
NGOs (see Atouba & Shumate 2010). Furthermore, Third-World development
NGOs tend to focus more on community-based organization collaboration (Eade
1997). In other words, rather than relying on collaboration among NGOs,
Third-World development NGOs concentrate their efforts on grassroots orga-
nizing and allow intergovernmental organizations (e.g., United Nations Develop-
ment Program, United Nations Economic and Social Council) to coordinate
efforts. Hyperlinking among Third-World development NGOs seems to
reinforce this pattern.

Second, all three offline relations are significantly related to hyperlinks
between NGOs. Each offline relationship, financial ties, membership ties, and
collaborative ties are instrumental collective action strategies. Financial
donations are a form of instrumental collective action. By giving money to
other NGOs, donations represent an essential contribution toward the public

TABLE 6 Blockmodel.

Rest of network Third-World development INGOs

Rest of network (N ¼ 129) 192 (1.49) 23 (0.18)

Third-World development INGOs

(N ¼ 52)

24 (0.46) 11 (0.21)

Note: Numbers in parentheses indicate average outdegree links.
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good (Olson 1965). Hyperlinks represent online declarations of this support.
Next, formal membership is an important strategy for individuals and groups
in collective action networks to suppress self-interest and focus on a common
goal (Lanqvist & Tiegland 2005; Wasko et al. 2009). We used membership
ties as a proxy for joint instrumental collective action. Likewise, hyperlinks
can be seen as an expressive way for NGOs to collectively identify themselves
with other NGOs with which they act. Moreover, voluntary collaboration
between NGOs represents instrumental collective action (Baldassarri & Diani
2007). This relationship, perhaps most of all, is a direct indicator of NGOs
working collectively toward a goal. The results suggest that these collective
goals offline are extended into collective identity on the web through
hyperlinking.

Fourth, supporting previous findings (Gonzalez-Bailon 2009a, 2009b),
increased media visibility increases the probability of receiving hyperlinks.
NGOs are not only aware of NGOs in the media, but also tend to hyperlink
to them. Specifically, media visibility is vital for NGOs to spread their
message to potential contributors (Oliver & Marwell 1992; Taylor 2000).
Because collective action networks work best when highly centralized (Fulk
et al., 1996; Wasko et al. 2009), one of the key indicators of a critical mass
(Marwell et al. 1988) of active NGOs may be the ability to capture media atten-
tion (Diani 2003b). NGOs that have successful instrumental collective action
have greater media visibility. Likewise, large amounts of hyperlinks may
reflect successful instrumental collective action. In other words, the more instru-
mentally successful NGOs are offline, the more likely other NGOs will collec-
tively identify with an organization. In this case, the collective identity is
expressed online through hyperlinks.

Finally, while most of the estimated parameters showed significant results,
the model does not explain several useful higher-level parameters, a measure
of GOF. Several of these higher-level parameters, like the standard deviation
and skewness of degree distributions, are useful for describing some of the
more unequal and centralized regions of the network. This model only explains
the standard deviation of the indegree distribution. Moreover, none of the global
clustering parameters, which are similarly useful for describing some of the
denser regions of the network with more hyperlinks, were explained. As
such, the current research does not entirely explain why some NGOs are
more central than others. However, the results of this study do demonstrate
that offline characteristics are related to an increase in the probability of hyper-
linking among NGOs.

Implications

The results in this research yield several significant implications. Thelwall (2006)
writes that ‘a plausible rational argument for why web links might be created in a
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given situation may be completely wrong because a significant proportion of web
links were created for reasons that had not been conceived by the researchers’
(p. 66). Indeed, a model universally explaining the motivation behind all hyper-
links is unlikely. What makes the difference, however, is context. And, in the
context of NGO hyperlink networks, organizations are not only rational when
creating hyperlinks, but also are aware of other NGO hyperlink behavior. This
paper supports previous efforts (Shumate & Dewitt 2008; Shumate & Lipp
2008) at using theories of collective action to contribute to a broader under-
standing of NGO hyperlinking behavior. Moreover, instrumental collective
action is related to these hyperlink decisions.

Next, the present study shows where and how NGOs obtain different kinds
of resources for collective action. For instance, resource mobilization approaches
to social movement theories (McCarthy & Zald 1977) emphasize how resources
impact mobilization for collective action. However, the type of resource matters
as well. According to Edwards and McCarthy (2004), hyperlinks are examples of
cultural resources that social movement actors acquire in order to facilitate socia-
lization, recruitment, and collective identity necessary for collective action.
These results show that organizations are likely to garner cultural resources
from the very organizations from which they gather more tangible resources,
like social-organization (i.e., social networks, interorganizational collaboration)
and material (i.e., money) resources. In other words, NGOs are likely to make
cultural and tangible resource exchanges with the same actors.

Next, the results provide some support for a social constructionist view of
technology (Bijker et al. 1989). That is, technology is shaped by social action and
structures, rather than vice versa (i.e., the determinist approach). In this case,
hyperlinks do not appear to transcend human behavior. Instead, they are reflec-
tions of it. As such, this research opposes the ‘virtual communities’ model,
which posits that online relationships do not reflect relationships offline. An
example of the virtual community view is Park and Thelwall’s (2008) analysis
of South Korean political websites. Because no relationship was found between
offline characteristics and Korean hyperlinks, they concluded that online behavior
‘seem to transcend most other factors’ (p. 695). In contrast, Diani (2000) argues
that online collective identity among NGOs will most likely manifest offline
interactions, or is a ‘virtual extension’ of direct offline mobilization efforts.
This research supports Diani’s notion that computer-mediated communication
interactions among NGOs will likely ‘proximate to the “virtual extension”
model rather than to the “virtual communities” one’ (Diani 2000, p. 396).
Indeed, other so-called ‘virtual communities’, like massive multiplayer online
video games, social networking websites, and blog sharing, may also reflect
offline behaviors not captured within the community itself.

Finally, some argue that the Internet is producing an alternative space for
marginalized groups typically neglected by traditional media. For instance,
Kellner and Pierce (2008) write that ‘internet media sources offer the potential
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for a democratic reconfiguration and redistribution of traditional sources of news
and information on a global scale’ (p. 393). However, these findings support pre-
vious work on Internet and hyperlinks (Gonzalez-Bailon 2009a, 2009b) that
describe the appearance of an inner digital divide. Indeed, while studies have
shown that hyperlinks are just as dominated and concentrated as traditional
media (Hindman 2009), the present research goes beyond purely descriptive
measures and shows how traditional media visibility specifically impacts which
NGOs receive hyperlinks. Because hyperlinks play a large role in determining
a website’s overall visibility (see Brin & Page 1998) and navigating other
NGOs working on similar issues (Shumate & Lipp 2008), the powerful influence
of offline media visibility on hyperlinks should be of concern to both academics
and NGO leaders.

Limitations and future research

This study contributes to both the theory and practice on hyperlink networks, but
also has several limitations. First, the current research fails to account for several
dimensions of the global network; these dimensions include several parameters
related to degree centrality and all parameters related to global clustering. This is
of particular concern because both centralization and clustering are typical in collec-
tive action networks (Marwell & Oliver 1993; Monge & Contractor 2003). Future
research should hypothesize and test additional parameters to explain these dimen-
sions of the network. Such parameters might include overtime effects, which would
not be evident in the cross-sectional examination presented here, and other offline
characteristics including age, size, budget, and number of staff.

Next, by using the Lexis/Nexis archive, this research uses a rough measure
of media visibility that may only capture some of the dynamics of being covered
by the media. Indeed, media visibility should not be equated with actual media
coverage. The present measure of media visibility neglects the actual context of
how the selected NGOs were mentioned in each article. Whether or not each
NGO was the focus of the article, just a mere mention, or even covered nega-
tively is unknown. More qualitative and/or content analysis research may be
needed to address how the actual article’s content, publisher, or framing affect
media visibility and hyperlinking.

Finally, while some argue that collective action theory may apply equally to
firms and NGOs (Johnson & Prakash 2007), the current research follows some
cues from Burnett and Marshall’s (2003) loose web thesis. Different activities on
the web are likely to be governed by different theoretical mechanisms. The
current research seeks to understand hyperlinking among NGOs advancing a
public good and the results may not have direct application to other types of
actors organized for different goals. Indeed, Chang et al. (2009) found major
differences in hyperlinking behavior with profit and nonprofit news websites.
While commercial news organizations perform a functional role in a democracy
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(see McLeod et al. 1994), they are still dependent on profit, which may influence
how commercial news organizations operate (i.e., Bennett 2008). Further, some
social movements are largely concerned with the formation and maintenance of a
collective identity. Hyperlinks among these NGOs might be explained better by
new social movement theory (Melucci 1995). Finally, the selected collective
action networks contain NGOs headquartered largely in Western Europe and
the United States. Collective action networks containing actors originating
from the Third World may require other theoretical frameworks that better
address the ways in which culture, faith, and resistance are intertwined, such
as liberation theology (Pottenger 1989).

Conclusion

This study hypothesized, following collective action theory, that offline instru-
mental collective action would be related to hyperlinking behaviors of NGOs,
or their online expressive collective action. The results show that offline behav-
ior, like engaging common social issue, financial ties, membership ties, collabora-
tive ties, and instrumental action leading to media visibility, are associated with
hyperlink patterns. This research contributes to the literature by demonstrating
the relationship between of offline instrumental collective action and online
expressive collective action.

This research argues that NGO hyperlinks are expressive forms of collective
action. Hyperlinks do so by providing a low-cost way for NGOs to publicly
express a collective identity (Ackland & O’Neil 2011). Moreover, the results
of the research suggest that instrumental collective action activities are related
to NGO hyperlinking behavior. These results add to previous research
showing the impact offline characteristics on hyperlinks (i.e., Shumate &
Dewitt 2008; Ciani & Wagemann 2009; Gonzalez-Bailon 2009a, 2009b; Park
& Kluver 2009; Lusher & Ackland 2011) and views supporting the offline con-
struction of virtual environments (Diani 2000; Loader 2008). As a result, for
NGOs, hyperlinks act as extensions of such prior offline relationships.

In conclusion, this research explored the offline instrumental behaviors
related to hyperlinks among NGOs. In the title of their paper examining political
blogs, Adamic and Adar (2001) pithily suggested ‘you are what you link’. The
results of this study additionally suggest that ‘you link because of who you
(and others) are’.

Note

1 The initial sampling and coding from the YIO was conducted as part of a
larger study of the evolution of interorganizational networks of INGOs.
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The sampling, social issue coding, and reliability, and identification of
offline collective action relationships reported here are similar to that
of a Shumate & Atouba (2009). However Shumate & Atouba (2009),
did not examine hyperlink networks or media visibility.
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