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This article disentangles the global interorganizational network by analyzing the ties of international actors —
comprising multinational companies, intergovernmental organizations, and international nongovernmental or-
ganizations. The onset of COVID-19 is a rare opportunity to explore how this network has evolved in an exog-
enous event. Using a unique GDELT big dataset of events reported by the world’s media, we extract and analyze

COVID-19
Network analysis the interorganizational interactions of international actors before and after the World Health Organization
GDELT (WHO) announced that the COVID-19 outbreak was a public health emergency of international concern.

Adopting an exploratory and descriptive approach at multiple levels of analysis, we draw on the theory of
networks to uncover the fragmented, polycentric, and complex characteristics of the global interorganizational
network. Our study highlights the use of media-reported events and the Goldstein scale as means to unpack the
difficult-to-capture relational dynamics of international actors, which can help in theory development of the

global interorganizational network that is crucial for collective action to address societal grand challenges.

1. Introduction

Global governance is traditionally in the realm of the public sector,
whereby different state actors typically formalize a network of cooper-
ation through intergovernmental organizations (IGOs) to deliver global
public goods (Federo et al., 2020). In our current world with increasing
interconnectedness of actors who face grand challenges that often affect
both private and public interests (George et al., 2016), multinational
companies (MNCs as the private sector) and international
non-governmental organizations (NGOs as the third sector) have also
become important players of global governance and value creation
(Abbott, 2012; Teegen et al., 2004). This is because finding solutions to
society’s most pressing issues that transcend national jurisdictions
require cross-sectoral collective action, since the private, public, and
third sectors may lack the capacity to do so independently (Doh et al.,
2019). Given the non-excludability and large scale of grand challenges,
the global interorganizational network of MNCs, IGOs, and NGOs is
well-positioned to spearhead global governance and value creation
because these networked actors have the inherent international pres-
ence, resources, and competencies to effectively facilitate collective
action (Teegen et al., 2004).

* Corresponding author.

Understanding the global interorganizational network has become
crucial as the rapid spread of the coronavirus disease (COVID-19)
evolved into a global pandemic that continues to claim lives worldwide.
A global pandemic is a distinctive type of societal grand challenge that
results in an instantaneously spreading catastrophe. In contrast to other
grand challenges (e.g., economic crisis, poverty, climate change, and
biodiversity loss) where the starting point is hard to determine and that
typically evolve and affect societies over time, a global pandemic has an
identifiable inception point and causes an extensive shock that imme-
diately disrupts daily activities and the wellbeing of the general popu-
lace. Unlike other previous health crises such as the HIN1 pandemic and
the Ebola virus epidemic, which were detected relatively earlier and
controlled faster, COVID-19 has been characterized by numerous waves
of infections and lockdowns in many different countries.

Consequently, COVID-19 has not only become an international
public health emergency but has also developed into a global political
and economic crisis that requires multi-sectoral collective action tran-
scending national borders (c.f., Doh et al.,, 2019; Hitt et al., 2021;
Ostrom, 2004). In fact, the 2021 Global Risks Report of the World
Economic Forum ranks infectious diseases (e.g., COVID-19) as first in
the category of global risk in terms of their impact on society and fourth
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in terms of their likelihood to occur. Although a global pandemic is an
unfortunate event, the current catastrophic times highlight the salience
of unpacking how actors interact with each other, forming the ties in the
global interorganizational network that is expected to take charge of
addressing and resolving the grand challenge. A relational view of the
actors and the network formed between them is important because it can
be crucial for mitigating collective action problems that typically un-
derlie pluralistic efforts to deliver public goods (e.g., Diani and McA-
dam, 2003; Ostrom and Ahn, 2009).

Up to now, much of the literature focuses on the subset interorga-
nizational networks of these international actors — i.e., MNC collabora-
tions with several actors from other sectors (e.g., Olsen et al., 2016;
Perez et al., 2019), NGO partnerships with other non-profit organiza-
tions (e.g., Atouba and Shumate, 2010; Murdie, 2014), and multiple
joint programs of IGOs (e.g., Gest and Grigorescu, 2010; Kapucu and
Beaudet, 2020). As a result, we still know little about the architecture of
the interorganizational network of all international actors who are
responsible for global governance (Kim, 2020). This motivates our
empirical exercise to answer the research questions: how do we capture
the interactions of international actors and how are such interactions
interconnected to constitute the global interorganizational network
before and during an ongoing global pandemic?

To do so, we use a unique dataset from the Global Database of Events,
Language, and Tone (GDELT) Project, which compiles all media-
reported events that show the interactions between any actors world-
wide. GDELT contains trillions of data points that exceed the processing
capacity of conventional database systems, and thus referred to as big
data (Dumbill, 2012). From such big data, we specifically extract the
media-reported interactions of international actors to analyze the
properties of the global interorganizational network before and after the
World Health Organization’s (WHO) announcement of the COVID-19
outbreak as a public health emergency of international concern. Given
the difficulty in capturing all the interactions between international
actors, media-reported events can offer a preliminary snapshot of the
relational dynamics of any actors worldwide. Adopting an exploratory
and descriptive approach at multiple levels of analysis, we find three
interesting insights regarding the global interorganizational network in
the context of a rare exogenous shock (i.e., global pandemic).

First, at the network level, we find that the number of media-
reported interactions (both cooperative and conflictive) within the
network had a downward trend, which continued until the development
and distribution of the COVID-19 vaccine. In contrast, the degree of
cooperation between the actors had an increasing trend before COVID-
19 and has shifted to a downward trend during the global pandemic.
These findings suggest the importance of simultaneously accounting for
the number and the degree of cooperation between actors to gain a
nuanced understanding of the relational dynamics between the actors
comprising the global interorganizational network. Moreover, as we
mapped the interactions between actors, we find that the network is
fragmented and shows an evident divide between the nonprofit and for-
profit sectors, which persists from before to during the global pandemic.

Second, at the dyad level, we find that the world media reports in-
ternational actors to behave differently with other actors during a global
pandemic. Using the Goldstein scale to identify the type of interactions
and degree of cooperation between actors (Goldstein, 1992), our anal-
ysis uncovers that intra-sectoral interactions are seen as more coopera-
tive on average than inter-sectoral dyads, in terms of the number of
interactions and the degree of cooperation. Moreover, interactions be-
tween IGOs seem to have both the highest number of cooperative in-
teractions and the greatest degree of cooperation. Meanwhile, although
MNC-MNC dyads have the highest number of conflictive interactions,
the interactions between MNCs and IGOs have the lowest degree of
cooperation. In addition, we find that the global interorganizational
network consists of multiple sub-groups among similar actors, thus
suggesting a polycentric characteristic of the network. This evidence
supports the tenet of homophily, the principle suggesting that “birds of a
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feather flock together” (McPherson et al., 2001), which has continued
through the global pandemic.

Third, at the ego level, we find that few actors consistently remain
central in the network and there is no clear leader driving the entire
network. The European Union (EU) and the United Nations (UN) rank
high, in terms of strength of ties, number of connections, and influence
in the network throughout the period of interest of this study. In a
similar vein, several large technology firms (e.g., Google, Microsoft, and
Samsung) are consistently on the top of the list. As expected, the WHO
emerged as among the most central actors during the pandemic, along
with AstraZeneca and Pfizer, which are the prominent organizations
responsible for the distribution of COVID-19 vaccines. Surprisingly,
despite that NGOs barely made it to the list of central actors in the
network in terms of number of interactions and extent of influence,
several of these NGOs rank high in terms of the number of connections
within the network. These results ultimately suggest that the network is
highly concentrated on the “usual suspects” of the international arena.

Our study offers two main contributions. First, it presents novel in-
sights into the global interorganizational network vis-a-vis the in-
teractions between international actors whilst a global pandemic
unfolds. By examining and mapping how international actors interact
with each other over time, we uncover the multi-level properties of the
global interorganizational network. Simultaneously analyzing the
different levels of network properties emphasizes the use of the theory of
networks to explain such a network’s structure, dynamics, and evolu-
tion. Second, our study demonstrates the prospect of using big data from
worldwide media reports to generate interesting discoveries about the
patterns of organizational behavior in society. Our empirical data comes
from GDELT, which is a unique dataset to capture networks of actors
worldwide and can offer a source of information for future studies. In
addition, our study uses the Goldstein scale to obtain a more refined
classification of interorganizational interactions that constitute net-
works than the conventional categorization of interactions (i.e., conflict,
neutral, and cooperation). These contributions have important impli-
cations for theory development of the global interorganizational
network and our understanding of collective action that is vital for
addressing and adapting to a global pandemic, as well as grand chal-
lenges in general.

2. Analytical framework

Much of the extant research on the global interorganizational
network focuses on the effects of networks on the network members.
However, we still know little about what this network looks like and
why it is structured the way it is (see the review by Kim, 2020 of net-
works in the global governance literature). Thus, this article leverages
the theory of networks to explore the global interorganizational network
of international actors. The theory of networks explains how
non-network variables (e.g., network members’ relationships and sim-
ilarities/homophily) determine why networks have the structures they
do. It involves three levels of analysis: “models of who forms what kind
of tie with whom, who becomes central, and what characteristics the
network as a whole will have” (Borgatti and Halgin, 2011: 1168). Un-
derstanding who forms what kind of tie with whom is at the dyad level
(i.e., the interactions between actors); identifying who becomes central
is at the ego level (i.e., the centrality of each actor); and uncovering the
overall characteristics is at the network level. In this study, we specif-
ically explore the properties of the network at the network, dyad, and
ego levels.

In an ongoing global pandemic, unpacking how international actors
continuously interact with each other and how their interactions are
interconnected at multiple levels of analysis can offer a holistic picture
of the interorganizational network and how such network evolves over
time. A multi-level approach helps in understanding the complexity of
the global system, particularly during a grand challenge like COVID-19
that requires exactly such a coordinated multi-level effort (c.f. George
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et al.,, 2016; Hitt et al.,, 2021). The interactions can either be
intra-sectoral (i.e., interactions between actors in the same sector:
MNC-MNC, IGO-IGO, and NGO-NGO) or inter-sectoral (i.e., interactions
between actors from different sectors: MNC-NGO, MNC-IGO, and
NGO-IGO) dyads.

Obtaining a holistic view of the interactions can help in managing
the relationships between international actors who are expected to
oversee global governance and facilitating collective action that benefits
everyone. This is because repeated, continuous interactions denote the
type of relationship between actors by showing whether such actors
have established ties and trust with one another (e.g., Schilke and Cook,
2013; Sydow, 1998). Interactions are either cooperative or conflictive
and they form a dynamic social structure of positive and negative ties
that influence the behavior of the networked actors (e.g., Boda and
Néray, 2015; Everett and Borgatti, 2014; Sytch and Tatarynowicz,
2014). On the one hand, cooperation is an exchange between actors
resulting in some sort of relationships for mutual benefit (Smith et al.,
1995). Cooperative interactions include agreements, mergers, and joint
ventures, among others. On the other hand, conflict is broadly defined as
perceived divergence of interests between actors (Pruitt and Rubin,
1986). Some examples of conflictive interactions are disagreements,
criticisms, and hostile takeovers. The interplay between cooperation and
conflict can also be observed at the global level and affects how col-
lective action emerges in a relatively fractured world (Crocker et al.,
2011).

Understanding how interactions constitute the global interorgani-
zational network is even more crucial in a global pandemic because the
actors need to adapt to the “new world (dis)order” to effectively address
an instantaneous and rapidly spreading catastrophe (i.e., global
pandemic) or other current and future grand challenges (Hitt et al.,
2021). Prior research contends that this network is characterized by
fragmentation (i.e., the lack of clustered cooperation among actors),
polycentricity (i.e., the decentralization of the formed network among
actors), or complexity (i.e., a dynamic system consisting of several
interlinking components). However, given that previous studies have a
narrow focus on specific actors (Kim, 2020) and the challenges in
obtaining data to capture the global interorganizational network of in-
ternational actors (e.g., Tischer, 2020), we are yet to establish what and
how this network is structured. In this study, we thus tackle this research
gap to overview the global interorganizational network and doing so
may contribute to our knowledge of global governance and collective
action, particularly in a context of a grand challenge that entails a
fast-moving and large-scale catastrophe affecting everyone.

3. Empirical data

Our dataset comes from the GDELT Project — an initiative supported
by Google Jigsaw — which compiles in real time all worldwide media-
reported events about how different actors interact with each other.
GDELT collects event data from multiple broadcast, print, and online
sources in over 100 different languages to create a catalog of what is
happening globally, who is involved, and the dynamics of such events
(Leetaru and Schrodt, 2013). It is important to note that more than 97
per cent of the events are recorded within 24 h of happening, thus
indicating the time accuracy of each data point. An event only appears
once in the dataset, meaning that it will not be included again if another
media source mentions the same event. Nevertheless, if the event ap-
pears in several media outlets or different types of sources, GDELT in-
cludes a separate column in the file to show the number of times in
which the event was mentioned.

Currently, it is the most extensive record of events in the world,
containing trillions of data points covering more than a quarter billion
(and counting) documented world events annually and is updated daily
at a data collection interval of every 15 min. This huge amount of in-
formation is known as big data, referred to as “data that exceeds the
processing capacity of conventional database systems” (Bodas-Sagi and
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Labeaga, 2016: 38). Using big data allows us to identify patterns of
human interactions and behaviors that ultimately form a network of
relationships and linkages which can be useful for organizational deci-
sion making (McAfee and Brynjolfsson, 2012). For instance, GDELT has
been used to analyze the sociological evolution of specific important
events — such as the Spanish government’s energy policies (Bodas-Sagi
and Labeaga, 2016), the 2011 Egyptian revolution (Ward et al., 2013),
the political conflicts in Afghanistan and Syria (Yonamine, 2013), and
the Arab Spring (Levin et al., 2018). Here, we follow those previous
studies in using GDELT to understand how different actors are inter-
connected and form networks among them.

Nevertheless, despite the inherent limitations of the GDELT data to
capture all the interactions between various actors, we contend that it
may allow researchers to gain a more comprehensive overview of the
relational dynamics between the actors, which can help in the initial
theory development and empirical understanding of the global interor-
ganizational network. GDELT has broader coverage in terms of its media
sources than the scope of previous research that relies on a limited pool
of media sources such as major national and international newspapers
(e.g., McDonnell and King, 2013), business news (e.g., Carroll and
McCombs, 2003; Lee and Riffe, 2019), proprietary media (e.g., Besiou
et al., 2013), and social media networks such as Twitter and LinkedIn (e.
g., Quinton and Wilson, 2016; Vu et al., 2020). Our approach to unpack
networks by using events from media reports in different formats (i.e.,
broadcast, print, and online) may complement other means of capturing
actor interactions that constitute a network (e.g., Tischer, 2020). Pre-
vious studies have already demonstrated how media sources can be
useful to capture the interactions between different societal actors (e.g.,
Das and Chen, 2007; Etter et al., 2018).

We extracted from GDELT the events that cover the relevant inter-
organizational dyads for our study — the interactions among MNCs,
IGOs, and NGOs. GDELT uses the Conflict and Mediation Events Ob-
servations (CAMEO) Event and Actor codebook to identify the type of
actor, based on their characteristics such as international versus do-
mestic operations, roles, and specialty, among others (Schrodt, 2012).
Our initial data included all media-reported interorganizational dyads
between January 1, 2018 and May 31, 2021, which covers the period
before and after the announcement by the WHO on January 30, 2020
that the COVID-19 outbreak was a public health emergency of interna-
tional concern. We then filtered the dyads between international actors
who are observed in both before and after the WHO’s announcement to
examine whether the behaviors of these actors have changed throughout
a specific, identifiable event and to rule out alternative explanations
about the changes in the network properties. Since we focus on inter-
organizational dyads, we excluded those dyads attributed to the same
organizations. For example, we removed any interactions between the
UN Security Council and the UN Secretariat, since both identified actors
belong to the UN. The overall network comprises a total number of 327
unique actors who interacted with one another over the entire period of
interest of the research. MNCs are predominant in the network with a
total number of 167 actors, while NGOs and IGOs have 89 and 71 actors,
respectively.

Ultimately, the interorganizational dyads consist of a total of 43,601
intra-sectoral and 10,063 inter-sectoral dyads, with a final sample of
53,664 interorganizational dyads (see Table 1 for the sample description
and (Federo and Bustamante, 2022) for the link to the dataset). The
distribution of interorganizational dyads is evidently unbalanced be-
tween intra-sectoral and inter-sectoral dyads. Intra-sectoral dyads
represent more than 81 per cent of the dyads, while the rest are
inter-sectoral, thus confirming prior research showing that organiza-
tions tend to engage more within their sector than with organizations
from other sectors (e.g., Atouba and Shumate, 2010; Rondinelli and
London, 2003). By far, interactions between IGOs are the highest, fol-
lowed by those between MNCs. Although previous research argues that
the media is biased in focusing more on reporting conflictive in-
teractions than cooperation (Weidmann, 2016), our data shows
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Table 1
Sample description.
Before pandemic During pandemic Entire
period
Interorganizational Number of conflictive Number of cooperative Total Number of conflictive Number of cooperative Total Total
dyads interactions interactions interactions interactions
Intra-sectoral dyads
MNC-MNC 2971 (24) 9408 (76) 12,379 1661 (25) 4954 (75) 6615 18,994
NGO-NGO 274 (45) 336 (55) 610 121 (28) 315 (72) 436 1046
IGO-IGO 2444 (16) 13,104 (84) 15,548 1359 (17) 6654 (83) 8013 23,561
Total intra-sectoral 5689 (20) 22,848 (80) 28,537 3141 (21) 11,923 (79) 15,064 43,601
dyads
Inter-sectoral dyads
MNC-NGO 110 (26) 314 (74) 424 31(15) 171 (85) 202 626
MNC-IGO 1789 (58) 1276 (42) 3065 1196 (32) 2516 (68) 3712 6777
NGO-IGO 438 (26) 1263 (74) 1701 193 (20) 766 (80) 959 2660
Total inter-sectoral 2337 (45) 2853 (55) 5190 1420 (29) 3453 (71) 4873 10,063
dyads
Grand total dyads 8026 (24) 25,701 (76) 33,727 4561 (23) 15,376 (77) 19,937 53,664

Note: Numbers in parentheses show the percentage of total interorganizational dyads in the corresponding period.

otherwise as we find that the number of cooperative interactions (more
than 76 per cent of the total interorganizational dyads) dwarfs that of
conflictive interactions.

To identify the type of interaction between the actors, we used the
Goldstein scale which classifies any interaction of two actors as either
cooperation or conflict based on a set of word actions that are scored
ranging between — 10 to + 10 (Goldstein, 1992). Positive scores are
assumed as cooperative interactions, while negative scores are deemed
conflictive or less cooperative interactions. The scores indicate the de-
gree of cooperation/conflict between the actors. Those values that are
closer to — 10 and + 10 suggest the extremes suggesting greater conflict
and cooperation than those closer to 0, respectively.

GDELT codes and presents the Goldstein scale score for each media-
reported interaction in its database, and we used it as our indicator of
cooperative/conflictive interaction and the basis for calculating the
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degree of cooperation between the actors. Although the Goldstein scale
was intended to identify the interactions between countries, we contend
that its coding scheme may also be applicable to understand the in-
teractions between any other actors, including IGOs, MNCs, and NGOs.
For instance, in GDELT, the most conflictive reported events are scored
with — 10, corresponding to a military attack, clash, or assault. An
interorganizational interaction scored with — 10 in our dataset is when
the European Union sanctioned Syngenta (an agricultural-product
manufacturing company) by banning its pesticides that affect bees. In
contrast, the most cooperative events are scored with + 10. An example
of this interaction is when the United Nations extended developmental
aids to the African Union peace mission to Somalia (see Appendix A for
more illustrative examples showing varying levels of the Goldstein scale
scores).
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Fig. 1. Evolution of the number of interorganizational interactions from January 2018 to May 2021. Note: The shaded area shows the period from the official WHO

declaration of the COVID-19 outbreak.
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4. Findings
4.1. The structure of the global interorganizational network

Our first set of analysis is at the network level. We started by focusing
on the whole network as we examined whether all the captured in-
teractions of international actors are cooperative or conflictive before
and during a global pandemic, and whether the changes (if any) were
statistically significant.

Fig. 1 displays the evolution of the interorganizational dyads be-
tween January 2018 and May 2021. Both the trends of cooperative and
conflictive interactions are decreasing until the onset of COVID-19 (see
Fig. 2). The trends have continued downward from January 2020 (the
month the WHO announced the COVID-19 outbreak) until December
2020. Afterwards, the trends have started to reverse. Interestingly, the
degree of cooperation between those actors is in stark contrast with the
number of reported cooperative/conflictive interactions (see Fig. 3).
Before COVID-19, the global interorganizational network already ten-
ded to be cooperative, and the trend is gradually evolving into a more
cooperative one. However, the degree of cooperation indicates a
downward trend as the global pandemic unfolded, meaning that the
relationships between organizations from the public, private, and third
sectors are becoming less cooperative over time; this trend has steeply
dropped in December 2020 onwards. These findings suggest that looking
at whether actors have interacted in a cooperative or conflictive manner
may not be sufficient to understand the relational dynamics between
them. Instead, our analysis offers evidence that it is also important to
consider the degree of cooperation between them, since the extent of
cooperative interactions are likely to vary among the actors. In sum, we
have not observed an immediate impact on the number of interactions
after the announcement of the pandemic, whereas the degree of coop-
eration had a noticeable change with the shock.

The evident spike in the total number of reported interactions during
December 2020 (see Fig. 1) can be attributed to the discovery, approval,
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and initial distribution of the COVID-19 vaccines. The degree of coop-
eration seemed to decrease in the same month (see Fig. 3), which is
likely influenced by specific problems regarding the acceptance,
manufacturing, distribution, and logistics of the vaccine rollout (e.g.,
Kim et al., 2021; Lazarus et al., 2021). The average Goldstein score of all
the interorganizational dyads in our dataset before the pandemic is 2.00
(see Table 2). This score has increased to 2.13 during the pandemic, a
difference that is statistically significant (A = 0.13; p < 0.001).

We subsequently mapped the network using the NetworkX package
for Python (Hagberg et al., 2008) by adopting the Kamada-Kawai al-
gorithm, which assumes nodes are connected by springs to other nodes
in the network and iteratively optimizes the nodes from their initial
position to reposition them according to the energy of the overall spring
system (Kamada and Kawai, 1989). We further enhanced the map layout
using the Fruchterman-Reingold algorithm to displace the nodes in a
gravitational way to distinguish possible sub-groups within the network
by keeping adjacent nodes together and segregating those nodes that do
not necessarily become part of the sub-groups (Fruchterman and Rein-
gold, 1991). Using these two algorithms together is recommended to
improve the visualization of the network graph (Collberg et al., 2003).
Afterwards, we plotted the networks using Plotly (Plotly Technologies
Inc, 2015).

The formed networks from the reported interorganizational dyads
confirm the more cooperative interactions among the actors, as shown
by many green graph edges, the lines connecting the nodes (see Fig. 4).
The undirected multigraphs in Fig. 4 also show that few actors tend to
interact more with one another which can be considered as core within
the network, while many others interact less with others and can be
construed as peripheral (c.f., Borgatti and Everett, 2000). To check
whether actors are core or peripheral in the network, we used the cpnet
package for python to perform a core-periphery analysis using the al-
gorithm of Rombach et al. (2017). Fig. 5 confirms the presence of several
core and peripheral actors of the network, as observed with the varying
degrees of coreness in the multigraphs (i.e., darker circles are deemed as

189 1811 19-1
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—o—Cooperative Before

T199 19011 20-1 |

203 205 207 20-9 2011 21-1
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Fig. 2. Evolution of the number of interorganizational cooperative/conflictive interactions from January 2018 to May 2021. Note: The shaded area shows the period

from the official WHO declaration of the COVID-19 outbreak.
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Fig. 3. Evolution of average degree of cooperation from January 2018 to May 2021. Note: The shaded area shows the period from the official WHO declaration of the

COVID-19 outbreak.

Table 2
Average degree of cooperation between international actors.
Interorganizational Degree of cooperation before Degree of cooperation during Degree of cooperation for the A in degree of cooperation over T statistic
dyads the pandemic the pandemic entire period the entire period
Intra-sectoral dyads
MNC-MNC 1.98 1.96 1.97 (0.02) 0.27
NGO-NGO 0.47 211 1.15 1.64 -6.22 ***
IGO-IGO 2.64 2.59 2.62 (0.05) 0.99
Total intra-sectoral 2.31 2.30 2.31 (0.01) 0.19
dyads
Inter-sectoral dyads
MNC-NGO 1.51 2.63 1.87 1.12 -3.38 ***
MNC-IGO -0.81 1.33 0.36 2.14 -19.32 #**
NGO-IGO 1.99 2.50 2.18 0.51 -3.07 ***
Total inter-sectoral 0.30 1.61 0.93 1.31 -14.66 ***
dyads
Grand total dyads 2.00 2.13 2.04 0.13 -3.52 ***
Notes:

(1) Average degree of cooperation is the mean of Goldstein scale scores of the dyads.
(2) T-tests were performed to identify the statistical significance between the degree of cooperation before and during the pandemic.

(3) Significant relationships are: *** p < 0.001, ** p < 0.05, and *p < 0.10

part of the network’s core, while lighter circles are assumed as periph-
eral in the network).

Moreover, as we computed the density of the network multigraphs,
we find that the network density had a value of 0.63 before the
pandemic. Interestingly, despite the increasing trend in the number of
interactions between the actors, the network has since become sparser
and decreased to a density of 0.37 during the pandemic (see Table 3), a
difference that is statistically significant (A = —0.26; p < 0.001). These
findings suggest that the global interorganizational network during the
global pandemic is sparser, and thus even more fragmented than before
the global pandemic, because many interactions between actors are
peripheral, or in some cases disconnected, from the entire network and
lacking a clear common grouping among all of them.

4.2. The interorganizational interactions of international actors

Our second set of analysis is at the dyad level. We initially explored
the aggregate dyads at the sectoral level and then delved into each type
of the dyads to identify which interorganizational interactions were
cooperative or conflictive, whether the specific interactions had
changed over time, and whether any changes would be statistically
significant. Bearing in mind the cooperative state of the entire network
on average, our further analysis at the dyad level uncovers that both
intra-sectoral and inter-sectoral dyads were reported as cooperative on
average before the pandemic, with Goldstein scale scores of 2.31 and
0.30, respectively (see Table 2). However, the average Goldstein scale
score of intra-sectoral dyads shows a not statistically significant decrease
to 2.30 during the pandemic (A = —0.01; p > 0.10), while the average
Goldstein scale score of inter-sectoral dyads shows a statistically sig-
nificant increase to 1.61 in the same period (A = 1.31; p < 0.001).
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During pandemic

Fig. 4. The global interorganizational network of international actors. Note: Node colors are Orange = MNCs; Blue = IGOs; Gray = NGOs

Before pandemic

During pandemic

Fig. 5. Degree of coreness in the global interorganizational network.

Table 3
Network structure of international actors.

Network features Before During A over the entire
pandemic pandemic period

Overall network 0.69 0.34 (0.35)
density

Degree centrality (valued - interactivity)

MNCs 0.57 0.29 (0.28)

NGOs 0.12 0.07 (0.05)

1GOs 1.68 0.83 (0.85)

Eigenvector centrality (valued)

MNCs 0.01 0.01 0.00

NGOs 0.00 0.00 0.00

IGOs 0.04 0.03 (0.01)

We further disentangle the interorganizational dyads to identify
which dyads contributed to the overall average in intra-sectoral and
inter-sectoral Goldstein scale scores and their respective changes in the
period of interest of this research (see Table 2). On the one hand, we find
that the average intra-sectoral Goldstein scale score of MNCs and IGOs
have decreased. MNCs were largely cooperative among themselves
(with an average Goldstein scale score of 1.98) before the pandemic,
which supports the growing literature on the overall collaborative un-
dertakings by businesses (e.g., Schilling and Phelps, 2007). However,
the average Goldstein scale score of their interactions reflects a not
statistically significant drop to 1.96 during the pandemic (A = —0.02;
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p > 0.10). Meanwhile, the intra-sectoral interactions of IGOs have an
average Goldstein scale score of 2.64 before the pandemic. Over time,
the decrease in the average Goldstein scale score of IGO-IGO interactions
to 2.59 is not statistically significant (A = —0.05; p > 0.10). In contrast,
NGO intra-sectoral interactions have an average Goldstein scale score of
0.47. The increase during the pandemic to 2.11 is statistically significant
(A =1.64; p < 0.001).

On the other hand, as we inspect the different inter-sectoral dyads,
we find that the average Goldstein scale score has generally increased.
With regard to MNC-NGO dyads, their interactions have an average
Goldstein scale score of 1.51, and it has a statistically significant increase
to 2.63 during the pandemic (A = 1.12; p < 0.001). The interactions
between MNCs and IGOs shifted from being conflictive before the
pandemic (with an average Goldstein scale score of —0.81) to being
cooperative during the crisis (with an average Goldstein scale score of
1.33; A = 2.14; p < 0.001). These findings complement extant research
on the importance of MNCs—and businesses in general—in inter-
sectoral collaboration (e.g., Stadtler, 2018), particularly during a
global pandemic (c.f., Doh et al., 2019; Lawton et al., 2020; Park and
Chung, 2021). In addition, the interactions between NGOs and IGOs
remain cooperative. Their average Goldstein scale score shows a sta-
tistically significant increase from 1.99 before the pandemic to 2.50
during the crisis (A = 0.51; p < 0.001).

In sum, our analysis uncovers how international actors interact
differently within and across their sectors. Our findings provide
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evidence of a systemic-wide behavioral differences between the private,
public, and third sectors (c.f., Doh et al., 2019). Thus, our study shows
the changing complexity of the global interorganizational network,
since we unpack how different elements (i.e., the interorganizational
dyads) are interlinked in a dynamic manner as the network structure
shifts during a specific period.

4.3. Prominent international actors within the interorganizational
network

Our third set of analysis is at the ego level (i.e., organizational level)
to identify the central actors in the network. We also used the NetworkX
package for Python to compute the centrality variables (i.e., degree and
eigenvector). Centrality is the measure that identifies the most impor-
tant network nodes (i.e., the endpoints in a network). To identify the
central players in a network, we focused on degree centrality, which
measures the number of times a node is connected and/or interacted
with other nodes in the entire network (Freeman, 1978) in order to
identify each node’s strength of ties in the network, and eigenvector
centrality which measures the influence of a node within the network by
considering the importance of its connected neighbors (Bonacich, 1987).
These two types of centrality measures suggest the position of the actors
within a network - i.e., actors with high centrality scores are assumed to
be more important in the network than those with low scores (Borgatti,
2005) - and thus help us determine whether there is a clear leader or a
set of leaders in the network.

Following previous studies, we computed the degree centrality of a
node by dividing the number of interactions/connections of the node by
the total number of nodes of the network, while we computed eigen-
vector centrality using valued data by dividing the node’s degree cen-
trality score by the sum of the degree centrality scores of the nodes
attached to it. In this study, we compare the actors’ ranking based on
their centrality scores before and during the pandemic. Moreover, we
identify and compare the average Goldstein scale score of the high-
ranking actors in terms of centrality.

Despite being the fewest actors in the network, IGOs have the highest
average centrality scores, in terms of both degree and eigenvector (see
Table 3). MNCs follow and NGOs come last. Moreover, corresponding to
the Goldstein scale scores of the dyads, the average Goldstein scale score
for each type of international actor has increased during the pandemic
period (see Table 4). IGOs also have the highest average degree of
cooperation among the sectors. Overall, these numbers show the
prominence of IGOs in the global interorganizational network, being the
entities responsible for global governance and for the delivery of global
public goods (Federo and Saz-Carranza, 2018).

Tables 5 and 6 show the top 20 international actors based on their
degree centrality in terms of the number of interactions and connection
within the network. Noticeably, five actors consistently rank highly in
the list of the most-interactive and most-connected actors throughout
the period of interest of this research. Two IGOs (the EU and the UN) and
three MNCs (Google, Microsoft, and Samsung) are among the actors
with the highest degree centrality scores, denoting that they have the
most interactions and connections in the entire network, which also
corresponds to their high coreness in the overall network. As expected,
the WHO - being the entity responsible for global public health - has

Table 4
Number and average degree of cooperation of international actors.

Type of Total Average Average A in degree of

international number degree of degree of cooperation

actor of actors cooperation cooperation over the entire
before during period
pandemic pandemic

MNCs 167 2.45 2.55 0.10

NGOs 89 2.02 2.41 0.39

1GOs 71 2.55 2.58 0.03
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Table 5
Most interactive actors in the network.

Before pandemic During pandemic

Actor Degree Actor Degree
centrality centrality
1 United Nations* 31.10 European Union 16.51
2 European Union 27.28 United Nations 13.67
3 Google 19.62 Google* 8.03
4 Microsoft* 9.90 AstraZeneca* 5.90
5 Samsung* 8.96 Microsoft 5.68
6 Boeing 6.14 Pfizer* 4.64
7 African Union* 5.71 Samsung* 3.85
8 NATO* 5.50 World Bank 2.83
9 World Bank 5.28 African Union* 2.79
10  Sony* 4.98 World Health 2.25
Organization*
11 UNHCR* 4.26 UNICEF* 2.22
12 UNDP* 4.2 International 2.20
Monetary Fund*
13 UNICEF* 4.08 Sony* 2.04
14 Embraer* 3.96 Boeing* 1.79
15 International 3.63 UNHCR* 1.74
Monetary Fund*
16  Disney* 3.46 NATO* 1.53
17  Nokia* 3.46 Qualcomm* 1.06
18 Qualcomm 3.10 Nokia* 1.01
19 Lenovo* 2.15 Embraer 1.00
20 Amnesty 2.03 UNDP* 0.99
International
Notes:

(1) Degree centrality is computed using valued data
(2) * = core actors in the network, computed using the algorithm of Kojaku and
Masuda (2018)

Table 6
Most connected actors in the network.

Actor Degree centrality
1 European Union 0.35
2 United Nations 0.33
3 Google 0.20
4 Samsung 0.11
5 Microsoft 0.11
6 World Bank 0.09
7 UNICEF 0.08
8 African Union 0.08
9 Red Cross 0.08
10 ASEAN 0.08
11 World Health Organization 0.07
12 Credit Suisse 0.07
13 Human Rights Watch 0.06
14 World Economic Forum 0.06
15 UNHCR 0.06
16 Vodafone 0.06
17 International Monetary Fund 0.06
18 Amnesty International 0.06
19 Oxfam 0.06
20 Nokia 0.05
Note:

Degree centrality is computed using binary data

increased its interactions with other actors during the pandemic, rising
to tenth place overall (see Table 5). Similarly, AstraZeneca and Pfizer,
the two large pharmaceutical firms that immediately responded to
develop the COVID-19 vaccine, have increased their number of in-
teractions as the pandemic unfolded, rising to fourth and sixth
respectively.

Both MNCs and IGOs dominate the list. Only one NGO (Amnesty
International) appears in the top 20 international actors in terms of
interactivity over the period. The lack of active involvement by NGOs is
consistent with persistent criticism about whether they (and even civil
society in general) create and deliver social value (e.g., Lecy et al., 2012;
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Zaidi, 1999). Unlike IGOs with governmental support and MNCs with
private funding, NGOs tend to have highly constrained and limited re-
sources (e.g., Brown and Kalegaonkar, 2002; Gupta and Koontz, 2019),
which perhaps constrained or prevented them from operating during the
pandemic and thus contributed to a lack of visibility that was exacer-
bated by the wave of lockdowns across the globe. However, despite
having fewer interactions than other actors in the network, NGOs seem
to be highly connected within the network, with five NGOs ranking in
the top 20 of the highly connected actors in the network (see Table 6).

Similarly, many of the actors with the most connections and stron-
gest ties within the network have also emerged as some of the most
influential ones throughout the period (see Table 7). For example, as the
WHO increased its interactions during the pandemic, it also accumu-
lated influence over time — reaching ninth place. AstraZeneca and Pfizer
have also risen as highly influential actors during the pandemic, since
the media has increased its attention on how these firms have led in
developing and distributing the COVID-19 vaccine. Our findings also
show that highly central actors are generally cooperative on average
(see Appendix C for the average Goldstein scale score for the top-ranking
actors in terms of centrality score).

Since there are indications of polycentricity in the network graphs,
we used the KM-config algorithm of Kojaku and Masuda (2018) to
identify possible sub-groups in the network. We find that there are
indeed multiple network sub-groups that have become more dispersed
during the pandemic (see Fig. 6 and Appendix B for more details of the
groupings). For example, some actors that seemed to congregate with
one another (both before and during the pandemic) largely consist of
financial institutions, automobile companies, energy-related corpora-
tions, aviation, technology firms, pharmaceuticals, social welfare NGOs,
and development-oriented IGOs. These findings suggest the likelihood of
homophily (i.e., similarity among actors) in the global interorganiza-
tional network (e.g., Atouba and Shumate, 2015; Sapat et al., 2019).

Interestingly, our analysis reveals that many IGOs (such as the EU
and the World Bank) are not necessarily core in any of the sub-groups in

Table 7
Most influential actors in the network.

Before pandemic During pandemic

Actor Eigenvector Actor Eigenvector
centrality centrality
1 European Union 0.56 European Union 0.62
2 Google 0.45 AstraZeneca* 0.48
3 United Nations* 0.44 Pfizer* 0.37
4 Microsoft* 0.26 United Nations 0.31
5 NATO* 0.24 Google* 0.22
6 African Union* 0.16 Microsoft* 0.14
7 Samsung* 0.15 African Union* 0.13
8 UNDP* 0.15 NATO* 0.12
9 UNHCR* 0.14 World Health 0.12
Organization*
10 UNICEF* 0.12 UNICEF* 0.08
11  World Bank 0.07 UNHCR* 0.08
12 Sony* 0.07 Samsung* 0.06
13 World Trade 0.07 ASEAN* 0.05
Organization*
14  ASEAN* 0.06 UNDP* 0.05
15  Nokia* 0.06 World Bank 0.04
16  Qualcomm 0.06 Sony* 0.03
17  Boeing 0.05 World Food 0.03
Program*
18  World Food 0.05 UNESCO* 0.03
Program*
19  International 0.04 International 0.03
Monetary Fund* Monetary Fund*
20  UNESCO* 0.04 Netflix 0.03
Notes:

(1) Eigenvector centrality is computed using binary data
(2) * = core actors in the network, computed using the algorithm of Kojaku and
Masuda (2018)
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the network, thereby demonstrating the transversal role of these orga-
nizations in bridging different sub-groups of actors in global governance.
Some actors have also shifted from being core to peripheral of the
network during the pandemic (e.g., Privacy International, Ryanair, and
the UN), while some have done the opposite (e.g., Google, Medecins
Sans Frontiers, and Organization of African Unity). We also observed
that some actors who belong to a sub-group before the pandemic are no
longer part of the same sub-group during the pandemic (e.g., Bill and
Melinda Gates Foundation and International Energy Agency), or vice
versa (e.g., Daewoo, the EU, and Red Crescent). These findings provide
evidence of changes in sub-group membership/composition as the
pandemic unfolded.

Remarkably, AstraZeneca and Pfizer have shifted closer to the sub-
group of nonprofit organizations during the pandemic, which can
likely be attributed to their increased media-reported engagements with
public-value-oriented organizations leading the efforts in addressing the
global pandemic. Our exploration also shows that the connections be-
tween for-profit and nonprofit organizations are largely between a few
prominent MNCs and IGOs, while NGOs mainly appear to be peripheral
in the network. This type of network can be considered akin to an
Opinion-Leader network, where the majority of actors have few con-
nections while a few actors have many (Siegel, 2009).

Overall, our analysis of the interorganizational interactions has
allowed us to obtain an overview of the interconnections between in-
ternational actors in the global landscape, particularly before and during
a global pandemic. We find that the global interorganizational network
is characterized by fragmentation and polycentricity. Despite the
increasing trend in both the number of cooperative and conflictive in-
teractions, the trend of the degree of cooperation between international
actors is decreasing after the WHO announcement of COVID-19 as a
public health emergency of international concern. These findings sug-
gest that although the number of cooperative interactions outnumber
conflictive interactions, the extent of conflictive interactions substan-
tially offset the extent of cooperative interactions, thus driving the trend
in the degree of cooperation to move downwards over time. Moreover,
our findings reveal the complexity of the global network, as we disen-
tangle the interlinks of interorganizational dyads that form the network.
We find different ways in which international actors have interacted
with one another in an unfolding global pandemic; some interactions
between the actors were more cooperative than others. Furthermore,
our analysis shows that some actors interact more with similar actors
than others, resulting in multiple core-periphery network structures
suggesting the polycentric characteristic of the network. Finally, we
uncover that some influential IGOs like the EU, UNICEF, and the World
Bank act as bridges that connect multiple sub-groups of the network.

5. Discussion

The onset of COVID-19 becoming a global pandemic — that brought
the world with loss of lives, economic downturn, political upheaval, and
uncertainty — highlights the importance of the global interorganizational
network. Prior to this research, obtaining an overview of the global
interorganizational network entailed challenges due to the lack of
available data on the interactive dynamics between international actors.
Our methodological approach contributes to network research by
providing a method to unpack and analyze the global interorganiza-
tional network. As this article set out to explore and describe such
network, we demonstrate in this study how building a unique dataset by
extracting media-reported interorganizational interactions and using
the Goldstein scale to identify a fine-grained categorization of in-
teractions between international actors, and subsequently performing a
network analysis at multiple levels can offer a holistic view of the
network. In doing so, we find that the global interorganizational
network is simultaneously characterized by fragmentation, poly-
centricity, and complexity.
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Fig. 6. Multiple sub-groups of actors in the global interorganizational network. Notes: (1) Core-periphery analysis to identify sub-groups is performed using the
algorithm of Kojaku and Masuda (2018) (2) Colors represent the sub-groups of the nodes; Dark-colored circles are core; Light-colored circles with borders corre-
sponding the colors of the sub-group are peripheral (3) Large circles show significant nodes, small squares show non-significant nodes.

5.1. Implications simultaneous analysis at multiple levels allowed us to construe that the
global interorganizational network has become even more fragmented,
There are several implications of our study. First, to the best of our polycentric, and complex in an unfolding pandemic. The challenge that
knowledge, we believe that this study is the first to shed light about how we raise here for researchers and practitioners is answering the question:
MNCs, IGOs, and NGOs interact with each other and how their in- how do we manage and govern the global interorganizational network,
teractions are interconnected to form an overarching network among given its dynamically fragmented, polycentric, and complex
them. We contend that doing so allowed us to move toward theory characteristics?
development of the global interorganizational network. Understanding Second, as we unpack how the interactions of these actors vary
the properties of this network is necessary because these networked within or across their sectors and how they tend to shift with the
actors are crucial for the effectiveness and efficiency of global gover- changing contextual conditions (i.e., a global pandemic), our analysis
nance and the provision of global public goods. As we mapped the brings out the relational dynamic behavior of international actors. Un-
interorganizational interactions between the international actors of the derstanding the interactive dynamics of intersectoral relationship is
global interorganizational network, our study offers a snapshot of how important because each sector may not have the sufficient capability to
global governance has evolved into its current form. In doing so, we may independently tackle grand challenges and effectively combining each
be able to understand how it could develop in the future or how we can sector’s resources and competencies through cooperation can better
alter its overall structure to generate our intended impact. Our generate innovative and sustainable solutions to adapt to such
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challenges (Doh et al., 2019). This knowledge has strong implications
for global cooperation. The analyzed data shows the possible trade-off
between the quantity (i.e., number) and quality (i.e., degree) of coop-
erative interactions between international actors. As the trend in the
number of cooperative interactions increases (decreases), the trend in
the degree of cooperation decreases (increases). Interestingly, our study
in the context of a global pandemic reveals how the trends in global
cooperation may shift in the presence of exogenous shocks, thereby
corroborating a growing literature that elucidates the challenges of
interorganizational collaboration during widespread disasters and crises
(e.g., Berchtold et al., 2020; Moshtari and Gongalves, 2017).

Third, our research reveals how the global interorganizational
network is dominated by the “usual suspects” — those prominent IGOs
and MNCs. Such a finding reinforces concerns about the lack of visibility
that NGOs have in the international arena, despite their high connec-
tivity in the network. This knowledge entails implications for policy
making, specifically on how to incentivize actors to contribute to col-
lective action. By knowing who has persisted to be central and/or core in
the network over time, we may be able to encourage those highly cen-
tral/core actors to help steer the network while also boosting partici-
pation of relatively peripheral actors in the network to achieve collective
action. This is because highly central/core actors are more likely to have
greater social capital than those who are not (Borgatti et al., 1998). For
instance, regional IGOs such as the African Union, ASEAN, and the EU
appear to have a transversal position in the network and are among
those highly central actors known for being effective in conflict man-
agement. Perhaps, harnessing these organizations for a global response
for grand challenges can be a prospective grand strategy for the global
network. Although collective action may not necessarily provide a
perfect recipe for success in addressing grand challenges, in catastrophic
events like COVID-19, it can help in fostering social norms and devel-
oping innovative solutions that could reap collective benefits for all (e.
g., Doh et al., 2019; Ostrom, 2000).

Fourth, as we focus on the global interorganizational network, we
present a type of governance structure that can influence both organi-
zational and collective strategies. There is an established literature
about the benefits of network governance by reducing transaction costs,
increasing access to resources, and sharing capabilities among the
network members (e.g., Jones et al., 1997; Kapucu and Hu, 2020;
Saz-Carranza et al., 2020). On the one hand, at the organization’s
perspective, knowing who is connected to whom and what type of re-
lationships exists between the actors can help managers to identify
which connection will be useful for establishing ties, securing resources
(i.e., social capital), and avoiding conflict (especially those with
conflictive interactions) when establishing and implementing its indi-
vidual strategies. On the other hand, at the global governance
perspective, international actors as a collective can consider their re-
lationships with each other to jointly establish and implement strategies
in addressing grand challenges (c.f., Crowe, 2007). This is because
global governance is no longer restricted to IGOs (or governments), but
MNCs and NGOs have already been increasing their roles in delivering
global public goods (Abbott, 2012). For example, the networked actors
can better orchestrate strategies for collective action by fostering a norm
of cooperation, identifying the source of capabilities that will be pooled
to benefit the network, avoiding duplicity of work, or establishing
mechanisms to mitigate collective action problems such as free-riding,
conflict between the actors, and incompatible self-interests.

5.2. Limitations and directions for future research

Since the current study is the first to examine the ties of international
actors in the context of a unique type of grand challenge, it suffers from
several limitations that should be addressed in future research. First, we
focus specifically on international actors. However, many other actors
are also intertwined in the global landscape. For instance, national
governments, domestic firms, and civil society organizations operating
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within a single national jurisdiction were not included in our analysis,
despite being entangled in the global ecosystem of the interorganiza-
tional network (c.f., Shipilov and Gawer, 2020). Future research may
benefit from accounting for the interactions of the identified interna-
tional actors included in this study with other domestic actors to reveal a
more complete picture of the relational dynamics surrounding the global
interorganizational network. This approach may allow us to identify
possible subnetworks that can emerge based on the geographical loca-
tion of the actors. Such studies could explain the relatively lower
engagement of NGOs observed in this study, which may be attributable
to their more localized and narrower operations and relatively lower
pool of international resources than those of MNCs and IGOs (e.g.,
Pearce, 2003; Teegen et al., 2004).

Second, our operationalization of interorganizational ties comes
from a collection of different media sources worldwide. We encourage
future researchers to further examine the relational dynamics between
international actors that might not be captured by the sources collected
by GDELT. For instance, GDELT does not account for events that
occurred during private meetings, nor the minutes of intergovernmental
summits where international actors typically engage with each other.
Examining these sources or directly observing such meetings could be a
fruitful source of information to better understand the reality of the
interactive dynamics between the actors, particularly the negotiation or
engagement processes that result in the reported events deemed news-
worthy by media sources and subsequently captured by GDELT. This is
because ties often emerge from the interactions of individuals working
in specific organizations (e.g., Collet and Hedstrom, 2013). Moreover,
GDELT is not explicit about the inaction of actors after a specific event,
and we have not accounted for this in our analysis. However, the un-
balanced number of interactions in the interorganizational dyads could
be indicative of actor inaction. It would be interesting for future research
to consider the interactions of actors over time and understand how
actor inaction might affect the overall dynamics of the network.

Third, our analysis has not examined the specific topics covered by
interorganizational interactions. This limitation opens another avenue
for future research, namely, to identify the prevailing issues tackled by
the actors during the period of interest. Were there any differences in the
subject matter of different types of interorganizational interactions?
Moreover, it would be interesting to identify what other grand chal-
lenges have continued to receive attention from actors during the global
pandemic. Have the issues of climate change, human rights, and other
global problems become less prominent during this period? Our brief
post-hoc analysis of the topics suggests that many of the interactions
during the period of interest of this research cover a number of themes,
thus confirming the diverging interests among the actors who continue
to carry on business-as-usual activities despite the existence of an
ongoing grand challenge with devastating consequences.

Finally, we cannot conclude whether building a denser or more
cooperative network is the recipe for collective action to effectively
address and adapt to grand challenges. Our analysis only focuses on the
topic of understanding the structure of the network in which interna-
tional actors are embedded, and how these actors interact with each
other. We have not examined the impact of the global interorganiza-
tional network and the intentions of the actors before and during the
global pandemic. As we find evidence of an increase in the number of
conflictive interactions during the global pandemic, it would be inter-
esting for future work to investigate the impact of having both cooper-
ative and conflictive interactions on overall interorganizational efforts.
Previous research has emphasized the importance of having conflict (c.
f., Amason, 1996; Jehn, 1995). Thus, understanding the benefits of
conflict in interorganizational networks could be a fruitful path for
future research. Nevertheless, since our study is limited to understand-
ing the properties of the network over time, future studies on the con-
sequences or implications of the interorganizational network and its
relational dynamics for both the organizations involved and society in
general are also greatly needed.
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6. Conclusion

In conclusion, through the use of a unique dataset from events re-
ported by the world media to capture relational dynamics and the
Goldstein scale to categorize interorganizational interactions, our study
of the global interorganizational network offers insights about the world
order, particularly during a rare unfolding catastrophic event. In an
attempt to answer our research questions, our empirical exercise has
compiled a novel dataset and produced nuanced knowledge of interor-
ganizational interactions comprising the global interorganizational
network of international actors, which we hope will inspire theory
development of the global interorganizational network and further
research on the subject. Moreover, we believe that our methodological
approaches in this study contribute not only to our empirical under-
standing of the global interorganizational network but also pave way in
using media-reported events for the overall development of empirical
network research. We trust that our study may start a conversation
about this network and encourage other researchers and practitioners to
take into account the relational behavior and interconnectedness of in-
ternational actors. We hope that our study can also be useful in under-
standing collective action to successfully adapt to an ongoing global
pandemic and other grand challenges that society is currently facing or
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will need to urgently address in the future through a careful consider-
ation of the ties that bind global governance.
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Federo, R. & Bustamante X. (2022). Global Interorganizational

Network Dataset from GDELT. (https://www.bustawin.com/intero
rg-network-dataset/).

Appendix A. Sample Goldstein scale coding for interorganizational dyads

Goldstein Event category code Nature of the Illustrative sample dyad

scale sentiment

+10 Provide support Cooperative The United Nations extended aids to the African Union peace mission to Somalia.

+5 Promise material Cooperative Verizon pledged to sign contract to Samsung to build its 5 G network.
support

+1 Meet with or send Cooperative The International Monetary Fund held meetings with the World Bank to discuss how to address the pandemic.
note

-0.2 Comment on situation  Conflictive Embraer mentioned in a commentary about Boeing’s intention to establish a collaboration to share supplier

savings.

-5.6 Act to punish or Conflictive The EU cut off aids to Oxfam’s project in Kenya.
deprive

-10 Attack, clash, or Conflictive The European Union sanctioned Syngenta (an agricultural-product manufacturing company) by banning its
assault pesticides that affect bees.

Appendix B. Sample sub-groups of the global interorganizational network

Automobile companies Aviation

e Arctic Cat e Boeing

e Cummins Inc. e Embraer

e Honda e Rolls Royce
e Hyundai e RyanAir

e Toyota o Skywest Inc.

Spirit Aerosystems

Energy-related corporations Development-oriented IGOs

Pharmaceuticals
AstraZeneca
GlaxoSmithKline
Novartis

Novo Nordisk

Pfizer

Teva Pharmaceutical
Social-cause NGOs

e Anadarko Petroleum o African Development Bank e Amnesty International

e BHP Billiton e Asian Development Bank e Committee of Journalists

e Chevron e European Bank for Reconstruction and Development e International Federation for Human Rights
e Exxon o International Monetary Fund e Human Rights Watch

e Occidental Petroleum o Islamic Development Bank e Reporters without Borders

e Suncor Energy e World Bank e Transparency International

e Texaco

Technology firms Financial institutions

o Alcatel Lucent e Hewlett Packard e Banco Santander o Credit Suisse

e Apple Inc. e Hitachi e Bank of America e Deutsche Bank
e China Mobile e Logitech e Barclays PLC e Goldman Sachs
o Cisco Systems e Microsoft e Blackrock e HSBC Holdings
e Comcast e Netflix e BNP Paribas e Morgan Stanley
e Google e Nvidia e BT Group e Signature Bank
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Appendix C. Average degree of cooperation of selected international actors

Before the pandemic

During the pandemic

Actor Average degree of cooperation
African Union 2.73
Amnesty International 0.04
ASEAN 2.97
AstraZeneca 2.03
Boeing 2.64
Credit Suisse 0.59
Disney 1.55
Embraer 3.47
European Union 1.43
Google 0.60
Human Rights Watch 0.24
International Monetary Fund 2.95
Lenovo 1.88
Microsoft 1.60
NATO 291
Netflix 1.58
Nokia 2.71
Oxfam 2.54
Pfizer 2.87
Qualcomm 1.34
Red Cross 2.27
Samsung 2.00
Sony 1.87
UNDP 3.51
UNESCO 2.18
UNHCR 3.00
UNICEF 2.92
United Nations 2.30
Vodafone 2.99
World Bank 3.21
World Economic Forum 2.08
World Food Program 4.10
World Health Organization 2.46
World Trade Organization 0.49

Actor Average degree of cooperation
African Union 2.87
Amnesty International 0.65
ASEAN 3.49
AstraZeneca 0.94
Boeing 1.98
Credit Suisse 3.66
Disney 3.05
Embraer 1.80
European Union 1.85
Google 1.28
Human Rights Watch 0.35
International Monetary Fund 3.24
Lenovo 1.03
Microsoft 1.73
NATO 1.85
Netflix 2.91
Nokia 1.78
Oxfam 2.33
Pfizer 1.84
Qualcomm 2.06
Red Cross 3.66
Samsung 2.63
Sony 2.63
UNDP 3.07
UNESCO 2.62
UNHCR 2.80
UNICEF 2.61
United Nations 2.39
Vodafone 3.09
World Bank 3.47
World Economic Forum 2.57
World Food Program 3.63
World Health Organization 2.10
World Trade Organization 1.82

Note:
The list only includes those actors shown in Tables 5-7.
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