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Introduction

The greening of international society is well-documented by 
existing literature (Clapp & Dauvergne, 2011; Falkner & 
Buzan, 2019; Meyer et  al., 1997). Due to the governing 
complexity (Fahey & Pralle, 2016) and large scale (Hird, 
2008), environmental challenges cannot be tackled simply 
by individual countries but require a collective effort that 
transcends national boundaries. Therefore, the state needs to 
collaborate (Barrett, 2016; McCarthy, 2007) by establishing 
effective institutions for dealing with transnational prob-
lems (Deitelhoff & Müller, 2005; Grieco et  al., 1993; 
Keohane, 1988; Oye, 1985). Regional environmental gov-
ernance (REG) provides a starting point for complex envi-
ronmental governance, and though taking shape in pluralistic 
forms, interstate REG remains the most typical out of all 
types of regional agreements (Balsiger & VanDeveer, 2018). 
However, existing literature still has an empirical gap,  
lacking a process-oriented perspective to explore the long-
term dynamic mechanisms of collaboration networks  

among different stakeholders. Regarding the literature on 
collaboration networks, scholars have explored the factors 
influencing network formation and the role of homophily 
within them (Isett et  al., 2011; Provan & Kenis, 2008; 
Siciliano et al., 2021), whereas less attention has been paid 
to collaboration networks involving diverse state actors in 
the context of international organizations. Therefore, this 
study seeks to contribute both theoretically and empirically 
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to the existing literature by unpacking the black box of long-
term interactions among state actors, particularly focusing 
on the role of different types of homophily.

Who leads and who follows? How does homophily shape 
the formation of environmental collaboration networks 
among diverse states? Adopting an actor-based and process-
oriented perspective to examine interstate environmental 
collaboration networks, this paper centers its research on the 
above two questions. The first question is fundamental in 
the sense that it presents basic features of the network 
including the proposing states and responding ones. The 
second question concerns mechanisms of network forma-
tion through testing both actor-based homophily (e.g. eco-
nomic capacity, government attention to environmental 
governance, and public environmental concerns) and prox-
imity-based homophily (e.g. trade volume, institutional dis-
tance, genetic distance, and spatial distance).

Employing a Temporal Exponential Random Graph 
Model (TERGM), this paper will examine the aforemen-
tioned research questions through the environmental col-
laboration networks in the Asia-Pacific Economic 
Cooperation (APEC). APEC is a regional economic forum 
established in 1989 to promote “balanced, inclusive, sus-
tainable, innovative and secure growth and by accelerat-
ing regional economic integration” among its 21 members. 
While it was predominantly an economic forum, APEC 
member states have participated rather extensively in 
environmental cooperation projects, from 2006 to 2021, 
around 175 environmental cooperation project proposals 
were recorded on its database. APEC is selected for its 
diversity of member states, its state-centric environmental 
collaborations, as well as the relatively clear trade-offs 
involved in environmental collaboration under a trade 
organization.

In this article, we make three main contributions. First, 
this article focuses on the subject of international organiza-
tions. Existing research has emphasized much on the sig-
nificance of international organizations in environmental 
governance (e.g. Barnett & Finnermore, 2005; Biermann & 
Pattberg, 2008; Siebenhüner, 2008). They provide a plat-
form for countries to come together, share knowledge and 
resources, and coordinate their actions (Auer, 2000; Shaffer, 
2001), which is not only conducive to resolving specific 
environmental problems but also helps enhance transpar-
ency and accountability in global environmental govern-
ance (Obydenkova, 2022). However, limitations exist at the 
same time, for it includes various bodies. The attempt to 
“lend more weight to national sovereignty to obtain better 
market conditions for ‘their’ resources (Görg & Brand, 
2006, p. 114),” “unanimity associated with gridlock” (Blake 
& Payton, 2015, p. 383), decision-making conflicts 
(Sommerer et  al., 2022), etc. complicate this matter, and 
similar issues are quite common (e.g. Gray, 2018; Kono, 
2007). Therefore, in this paper, we discuss more about the 
actor interaction under the framework of the international 
organizations.

Second, this paper takes an interdisciplinary approach in 
its analysis. We find that existing literature, while offering a 
macro perspective to regime formation (including but not 
limited to the field of environmental governance), focuses 
less on the micro interactions among actors as noticed by 
scholars such as Pickering (2019). However, understanding 
both macro and micro-level interactions is equally impor-
tant to grasp the dynamics of international environmental 
regimes (Young, 2010). There are some nascent attempts to 
do so, such as Perrin and Bernauer (2010) who draw on how 
the policy diffusion variable affects treaty ratification on 
transboundary air pollution agreements in Europe. 
Vandenbussche et al. (2025) examine the micro-level rela-
tional dynamics among stakeholders and their influence on 
issue frame convergence within collaborative governance. A 
more holistic review of the causal mechanisms must none-
theless be conducted. It is for this reason that the paper turns 
to the collaboration network formation to unpack the “black 
box” of interstate collaborative interactions.

Third, we expand the scope of actors participating in 
collaboration networks to a broader field. Earlier studies 
have extensively focused on cross-sector and interlocal 
collaborations such as the interaction mechanism (e.g. 
Cash et al., 2006), hierarchical interventions (Zhou & Dai, 
2023a, 2023b), effectiveness (e.g. Liu & Tan, 2023; 
Shrestha, 2012; Ren et al., 2024) within one country (e.g. 
Behagel & Arts, 2014) or limited to basins (e.g. Lubell 
et al., 2020). It is undeniable that some environmentalists 
have considered the nation-state to be a “dysfunctional 
form of political organization” in tackling environmental 
problems (Falkner, 2013, p. 286). Nevertheless, it is still 
worthwhile to study the state (O’Toole, 1997) due to the 
critical role it plays in collaborative efforts (Dilulio & 
Kettl, 1995, p. 17).

Overall, this paper proceeds in four parts. First, we sur-
vey the relevant branches of literature to delineate existing 
insights for our research question. Second, we propose the-
oretical mechanisms for network formation and derive cor-
responding hypotheses. Third, we provide a detailed 
description of our data and analysis methods. Fourth, we 
present the results of our findings answering the aforemen-
tioned questions and pointing out the interaction mecha-
nism and disparities among the APEC. Finally, we end with 
a brief conclusion and provide a policy implication for fur-
ther research.

Literature review and hypotheses

Existing studies on regional environmental 
governance

The emergence of Regional Environmental Governance 
(REG) is often contrasted with the shortcomings of global 
environmental governance—“the rise of the region as the 
death of the global” as Conca (2012) puts it. The feasibility 
of global environmental governance is in question, from 
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high transaction costs of international regimes, weak com-
pliance, and effectiveness to general fatigue toward the 
rhetoric of global conventions. Such developments contrib-
ute to the intensifying search for “alternative conceptual 
models and normative orders” (Balsiger & VanDeveer, 
2012, p. 1).

Existing literature provides the theoretical foundations 
to understand what REG has to offer, which can be primar-
ily viewed through two categories of ontological objectiv-
ity (natural region) and social ontology (imagined region). 
The former speaks to enhanced commonalities in specific 
natural environmental settings, for instance, the Alps 
(Balsiger & VanDeveer, 2012) or the Mekong River basin 
(Elliott, 2012), allowing for actors to tailor mitigating 
actions, hence increasing the efficacy of solutions. This line 
of argument highlights the importance of scale and collec-
tive action—that actors can self-organize, arguably more 
effectively, to govern the use of common property resources. 
The latter adopts a constructivist lens, bringing forth the 
idea that a “greater familiarity with key actors” can lead to 
better governance outcomes (Balsiger & VanDeveer, 2012, 
p. 4). Scholars offer several explanations to unpack this 
“familiarity”—ranging from political interests and agenda 
(Debarbieux, 2012; Gruby, 2017), norm diffusion (Conca, 
2012; Elliott, 2012) to compatibility with regional eco-
nomic communities (Chen, 2019; Davis, 2003; Esty, 1997).

Though more comprehensive in its theorizing, REG still 
has an empirical gap, lacking a process-oriented perspective 
to explore the long-term dynamic mechanisms of collabora-
tion networks among different stakeholders. Furthermore, a 
systematic exploration of how homophily influences the 
formation of collaboration networks among states is also 
absent. In other words, it is necessary to examine the role 
and impact of homophily in network formation from various 
perspectives, such as the actor attributes, geographic factor, 
and sociocultural factors. Recognizing that APEC is a 
regional organization with its own distinct characteristics, 
this paper aims to contribute to the literature on regional 
environmental governance by examining the formation pro-
cess of the APEC network through social network analysis 
and providing evidence from the Asia-Pacific region.

Existing studies on collaboration network

Collaboration network is regarded as a powerful approach 
to addressing environmental problems as it categorizes 
cross-boundary and cross-sector externalities (Bodin et al., 
2020; Huang et al., 2017). Since the early 1990s, the study 
of policy networks has emerged as an important branch of 
research in political science, and as König and Bräuniger 
(1998) note, explaining the formation of policy networks is 
fundamental when understanding the relationship between 
policy networks and institutional setting of public decision-
making. Since then, a myriad of studies has emerged 
exploring a range of theoretical mechanisms in network 
research pertaining to collaboration and tie formation. A 

collaboration network could be viewed as systems that 
combine common public goods and service delivery with 
collective policymaking, grounded in principles such as 
trust, reciprocity, and mutual interdependence (Isett et al., 
2011; Provan & Kenis, 2008). Collaboration networks are 
also characterized by their dynamic structures, which 
evolve over time to address changing stakeholder needs and 
environmental conditions (Kenis & Provan, 2009).

Numerous studies have investigated the influencing fac-
tors and internal mechanisms of collaboration network for-
mation. Siciliano et al. (2021) present a useful summary of 
15 mechanisms from 107 articles on network formation 
from 1998 to 2019. The mechanisms can generally be cat-
egorized into two distinct groups: exogenous and endoge-
nous mechanisms. The former consists of general 
mechanisms that have been applied to non-network set-
tings, while the latter concerns the self-organizing proper-
ties of the network, essentially network-specific “relational 
properties” that “influence the probability ties will be pre-
sent or absent in the same network” (Contractor et al., 2006, 
p. 686). It is worth noting that homophily, the tendency of 
individuals or entities to connect with others who are simi-
lar to them, plays a significant role in the formation and 
dynamics of collaboration networks. Homophily is benefi-
cial to communication and trust building among actors, as 
shared attributes—such as similar cultural backgrounds, 
values, or institutional norms—reduce the costs and uncer-
tainties of collaboration (McPherson et al., 2001).

Existing studies on collaboration networks have explored 
the factors influencing network formation and the role of 
homophily within them. However, the focus has primarily 
been on collaboration among different sectors or local gov-
ernments within the state, with limited research on collabo-
ration networks involving diverse state actors in the context 
of international organizations. Therefore, this study seeks 
to contribute both theoretically and empirically to the exist-
ing literature by uncovering the formation process of col-
laboration networks among states, particularly the role of 
different types of homophily.

Hypotheses

Noting the contribution of existing literature, this paper 
adopts an actor-centric and a process-oriented approach to 
environmental collaboration network formation. It selects 
the network formation mechanisms using insights from 
regional environmental governance to derive homophily 
effects by testing both exogenous (actor-based) and endog-
enous (proximity-based) mechanisms within the network. 
Homophily is noted as one of the most important determi-
nants of collaboration and network structure (McPherson 
et al., 2001). Countries with similar characteristics will be 
more likely to form network ties (Harrigan, 2017).

Actor-based homophily.  Actor-based homophily refers to the 
tendency of states to associate with others that share similar 
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attributes, such as economic capacity, government attention 
to environmental governance, and public environmental 
concerns.

Economic capacity has been typically viewed as a com-
bination of a country’s financial resources, human capital, 
infrastructure, and institutional frameworks that together 
allow it to achieve economic objectives (Acemoglu et al., 
2001). Its fundamental element is the state’s ability to gen-
erate and manage financial resources, involving the capac-
ity to collect taxes, mobilize capital, and effectively allocate 
public spending to stimulate economic activity (Weingast, 
1995). The Environmental Kuznets Curve has hypothesized 
that environmental quality deteriorates steadily with eco-
nomic growth till a turning point, usually before per capita 
income of $8,000 (Grossman & Krueger, 1995). The impli-
cation of this is that countries with similar economic capa-
bilities, and hence developmental stages, may face similar 
environmental concerns. In that sense, states with similar 
economic capacity would be more likely to have smoother 
coordination, better communication, and enhanced trust 
when resolving environmental problems.

H1: States collaborate more when they have similar eco-
nomic capacities (in terms of GDP).

Attention resources are characterized by scarcity, flexibil-
ity, and transience (Bouquet et al., 2009). The allocation of 
attention plays a crucial role in government agenda-setting 
and policy implementation. Focused attention to environ-
mental governance can mobilize support in terms of human, 
material, and financial resources. Moreover, leadership 
attention helps resolve potential conflicts during policy 
implementation. Generally speaking, when governments pay 
similar attention to environmental governance, they would 
share a mutual understanding of challenges and resources, 
making negotiation and collaboration more feasible.

H2: States collaborate more when they pay similar 
attention to environmental problems.

Apart from the two aforementioned bodies, the public, 
including individuals, communities, and civil society 
organizations, deserves equal attention in environmental 
collaboration, for governments often align their policies 
with the preferences of their populations (Burstein, 2003). 
As public trust in government is a crucial emotional com-
ponent of political participation (AbouAssi & Wang, 2023; 
Wang & Zhang, 2024), it follows that when residents share 
similar environmental concerns, governments are more 
likely to implement policies that reflect these collective 
interests, as shared opinions facilitate smoother negotia-
tions and agreements (Finnemore & Sikkink, 1998). It 
could also be regarded as a polycentric collaborative strat-
egy, which fosters a centralized-brokered network structure 
with “multiple influence centers and high interconnectiv-
ity” (Huang et al., 2025, p. 1).

H3: States collaborate more when residents have similar 
environmental concerns.

Proximity-based homophily.  Proximity-based homophily 
refers to the tendency of states to associate with others 
that share similar proximity in terms of trade distance, 
institutional distance, genetic distance, and spatial 
distance.

In the context of International Political Economy (IPE), 
the states’ environmental collaboration is often shaped by 
the structural characteristics of their trade relationships. 
Interdependence emphasizes that as states become eco-
nomically integrated, they would develop mutual depend-
encies (Keohane & Nye, 1973). However, these 
dependencies are more likely to lead to collaboration 
when the trade scale between states is similar, as it ensures 
that both parties have roughly equal stakes in maintaining 
the stability of the relationship. This creates a symmetry 
of interests, and subsequently, the likelihood of policy 
convergence increases without worrying about one coun-
try disproportionately benefiting from the collaboration 
(Baldwin, 1985).

H4: States collaborate more when they have closer trade 
relationships (in terms of bilateral trade volume).

The concept of institutional distance originated from the 
study of environmental differences in different countries. 
Initially, North (1990) pointed out that institutions include 
formal rules such as laws and regulations and informal 
rules such as culture and customs, and that the differences 
in these rules constitute the institutional distance between 
countries. Kostova (1999) refined this concept by catego-
rizing it into regulatory distance, normative distance, and 
cognitive distance, which measure differences between 
countries in terms of legal policies, social norms, and cul-
tural perceptions respectively. From the perspective of eco-
nomics, greater institutional similarity could lower the 
costs with more easily formed compliance in collaborative 
projects (Williamson, 1975). From the perspective of pub-
lic administration, alignment in economic, social, political, 
and ideological values allows for easier adaptation to form 
a “successful policy transfer” (Dolowitz & Marsh, 2000). 
Here, in this context, it refers to environmental “policy 
transfer.” States with similar environmental regulations 
may find it easier to co-design environmental protection 
strategies.

H5: States collaborate more when they share closer 
institutional distance.

Along with institutional distance, genetic diffusion is 
more like a “soft” factor, referring to a “set of characteristics 
passed on across generations within a population over the 
very long run” (Spolaore & Wacziarg, 2009, p. 473). Genetic 
distance reflects more than biological traits; it also reflects 
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cultural ones such as implicit beliefs, customs, habits, 
biases, conventions, and more. People are more likely to 
trust and collaborate with those they perceive as similar, 
which can extend to interstate relationships. Genetic simi-
larity may reinforce a sense of shared identity and common 
purpose (Tajfel & Turner, 1979).

H6: States collaborate more when they share closer 
genetic distance.

Spatial proximity is a related influencing variable that is 
utilized in many studies pertaining to intergovernmental 
collaborations. As Salazar and Claudel (2021) explain, the 
“tacit” nature of knowledge, which is best exchanged 
through face-to-face interaction between actors, and the 
increased exposure that comes with proximity forms the 
impact of geographical proximity on social ties. Balsiger 
and VanDeveer (2018, 2012) have argued extensively that 
the ecological spatial territoriality (such as river basins and 
mountain ranges) forms the inherent basis for cooperation. 
The influencing mechanism of ecological boundaries is 
straightforward—ecological boundaries give rise to cross-
boundary problems, such as transboundary air or water pol-
lution, that inevitably require interstate cooperation to be 
resolved:

H7: States cooperate more when they are physically 
proximate.

Environmental collaboration network 
among APEC economies

APEC is considered a regional organization with a loosely 
defined region. Existing studies on APEC, though rather 
scarce, suggest certain characteristics of APEC, which 
simultaneously discloses the reason why this organization 
is chosen as our study object. As a diverse organization, it 
includes economies from the global North and South, East 
and West, as well as regional blocs like ASEAN and East 
Asia (China, Japan, and Korea). It is the sole multilateral 
economic organization in the Asia-Pacific region that has 
integrated environmental issues into its core agenda. Its 
institutional design is informal and consensus-driven 
(Feinberg, 2008), with state leaders playing a central role in 
shaping the environmental agenda, making a state-centric 
analysis appropriate. Moreover, its environmental collabo-
rative governance is embedded in its trade diplomacy and is 
in line with the framework of global environmental govern-
ance (Zarsky & Hunter, 1997, Asia-Pacific Economic 
Cooperation, 2014).

This research leverages the APEC project database for 
data collection. First, environment-related topics were 
identified from the APEC website, covering areas like agri-
culture, energy, food security, sustainable development, 

and more. Second, official documents, including Leaders’ 
Declarations and Sectoral Ministerial Meeting records, 
were extracted for keywords such as “environment,” “sus-
tainable,” and “green.” Third, projects matching these key-
words were selected from the database and filtered for 
uniqueness.

Figure 1 shows the number of environmental projects 
undertaken by various APEC working groups from 2006 to 
2021. As a whole, the number of environmental projects 
undertaken by various APEC working groups has increased 
in the 2010s, averaging 17.6 projects per year from 2006 to 
2010, 31.2 projects per year from 2011 to 2015, and 29.2 
projects per year from 2016 to 2020. This indicates that the 
environmental agenda has been rising in importance 
among APEC member states. The trend adheres to the 
greater trend of environmental consciousness in the 
world—“the global response to the triple planetary climate 
change crisis.  .  .pollution and waste intensified (United 
Nations Environment Programme, 2023).”

Who leads and who follows?

In this paper, a 19 × 19 directed matrix is constructed to 
represent environmental collaboration network among the 
19 APEC economies. In these collaboration networks, 
nodes correspond to the APEC economies, while directed 
edges indicate collaborations, with the proposing economy 
acting as the sender and the cosponsoring economy acting 
as the receiver. By dividing the timeline into three periods: 
2006 to 2010, 2011 to 2015, and 2016 to 2021, Figure 2 
illustrates the dynamics of environmental collaboration net-
works among APEC economies between 2006 and 2021, 
suggesting two significant trends in terms of network 
formation.

First, the scope of economies initiating collaboration has 
expanded: while early proposals predominantly originated 
from the United States, Japan, Korea, and China, econo-
mies such as Vietnam and Thailand have progressively 
assumed more central roles in more recent networks. 
Overall, altogether 19 countries are included in this collab-
oration with China ranking as top one. China leads by a 
significant margin, proposing 126 projects, followed by the 
United States and Japan, which proposed 77 and 73 pro-
jects respectively, underscoring their leadership roles in 
shaping the APEC environmental agenda. This distribution 
highlights significant disparities in participation, with a 
small number of economies driving the majority of propos-
als. These economies are generally characterized by great 
economic capacity (e.g. China, the United States, and  
Japan are among the largest economies globally), well-
established policy and institutional frameworks (e.g. 
China’s “Ecological Civilization” framework, and the 
U.S.’s long history of environmental legislation such as the 
Clean Air Act) and other strong points. Moreover, on  
average, there would be eight to nine countries taking the 
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initiative to call for others to engage in environmental pro-
tection. From the initial seven countries (Korea, Japan, 
Mexico, Thailand, United States, China, and Vietnam) to an 
increasingly diverse body, the “green” idea managed to be 
passed to more nations through the APEC platform, and 
this group tended to be solid with no newcomers added in 
recent years.

Second, collaborative efforts have transcended geo-
graphical proximity, with an increasing number of inter-
continental partnerships emerging over the study period. It 
is notable that the number and the size of diamond nodes 

are increasing with denser network with circle nodes com-
pared to the former two study periods, indicating a more 
balanced environmental collaboration among continents 
and a more diverse collaboration group.

Methodology

Model

In this paper, we employ a Temporal Exponential Random 
Graph Model (TERGM) to investigate the formation of 
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Figure 1.  The number of environmental projects undertaken by various APEC working groups from 2006 to 2021.

Figure 2.  The dynamics of environmental collaboration networks among APEC economies between 2006 to 2021.
Note. In this figure, nodes represent APEC economies, with diamond nodes indicating economies located in Europe and the United States of 
America, and circle nodes representing economies in Afro-Asia. The size of each node reflects the number of environmental collaboration initiatives 
proposed by the respective economy during the specified time period. Directed edges between nodes denote environmental collaborations, where 
the outgoing arrow indicates the proposing economy, and the incoming arrow indicates the cosponsoring economy.
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environmental collaboration networks among 19 APEC 
economies between 2006 and 2021. ERGM is widely uti-
lized in social network analysis within the network govern-
ance literature for examining mechanisms of network 
formation. Compared with traditional logit regression mod-
els, ERGM offers the advantage of analyzing not only the 
influence of node attributes on network formation but also 
the interactions among network participants by incorporat-
ing structural factors (Gronow et al., 2020; J. Y. Kim et al., 
2016). TERGM extends ERGM by addressing its limitation 
of static network analysis, thereby enabling a more compre-
hensive investigation of the generative mechanisms in 
dynamic, multi-period networks. The expression for the 
TERGM is given below:

P Y y Y y

g y y c y

t t t t

H

H
t t t

= =( )
= ( )
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


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θ

θ θ

where, yt  represents the environmental collaboration net-
work at time t . H  denotes the network attribute variables 
affecting network formation, including structural effects, 
node attributes, and homophily. θH  is the coefficient of the 
above network attributes.

Variables

Homophily.  Homophily serves as a core independent variable 
in this study, positing that actors with similar characteristics 
will be more likely to form network ties than actors with dif-
ferent characteristics. The concept of homophily is opera-
tionalized in this paper through two distinct approaches, that 
is actor-based homophily and proximity-based homophily.

First is actor-based homophily, which is quantified using 
the absolute differences between senders and receivers 
across three attributes: economic capacity, government 
attention to environmental governance, and public environ-
mental concerns.

Economic capacity is measured by the GDP of each 
economy. This variable reflects the level of economic 
development. A higher GDP signifies a more developed 
economy with potentially greater influence on APEC 
issues. Data are sourced from the World Bank database.

Government attention to environmental governance is 
measured by the government expenditure on environmental 
protection as a share of GDP. The allocation of governmen-
tal expenditures represents the priority of the government’s 
work, and the fact that the government spends more on 
environmental protection indicates that the government 
attention is placed more on environmental issues. The data 
source is the IMF database.

Public environmental concerns assess the extent to 
which the public in each APEC economy prioritizes 

environmental protection over other major public issues, 
such as economic growth. Data are drawn from the World 
Values Survey (WVS): v104 from Wave 5 (2006–2010), 
v81 from Wave 6 (2011–2016), and q111 from Wave 7 
(2016–2021). Higher values indicate a larger proportion of 
the public advocating for environmental protection over 
economic growth as a government priority.

Second is proximity-based homophily, which examines 
the influence of proximity in trade, institutions, genetics, 
and geography on the formation of network ties between 
economies.

Trade distance indicates trade links between senders and 
receivers, which is expressed as the reciprocal of export 
volumes from senders to receivers within a given time 
period. The data source is the WTO dataset.

Institutional distance indicates the similarity of political 
institutions between sender and receiver. This metric is cal-
culated following the method outlined by Kogut and Singh 
(1988), using institutional indicators sourced from the 
ICRG database. Higher values signify greater institutional 
disparities.

Genetic distance reflects differences in the sociobiologi-
cal and cultural characteristics of ethnic groups. Spolaore 
and Wacziarg (2009) suggested that genetic distance may 
be an important cause of differences in culture, communi-
cation styles, and learning abilities between ethnic groups. 
Data on genetics distance are from Spolaore and Wacziarg 
(2009).

Geographic distance is represented using an adjacency 
matrix, where the corresponding value in the distance 
matrix is 1 if two economies are adjacent and 0 for the rest.

Structural effects and node attributes.  In addition to homo-
phily, which is the main concern of this paper, network 
structure and actor attributes also significantly shape net-
work formation. Therefore, we use the network structure 
and actor attributes as control variables.

First, network structure reflects the micro-mechanisms 
of network formation (Pallotti et al., 2013). In this paper, 
we focus on the impact of the following three network 
structures (see in Figure 3).

Reciprocity refers to a mutual relationship in which 
Economy A and Economy B cosponsor each other’s 
proposals.

Multiple connectivity refers to a two-path connection, 
indicating a non-closed transitivity configuration within the 
environmental collaboration network. Specifically, after 
Economy B participates in a collaboration proposed by 
Economy A, Economy B subsequently proposes a collabo-
ration that involves a third Economy C.

Transitive closure refers to the triple transitivity, sug-
gesting multiple actors work together in a close cycle of 
collaboration. It occurs when Economy B participates in a 
collaboration proposed by Economy A, and Economy C 
participates in a collaboration proposed by Economy B, 



8	 Chinese Public Administration Review 00(0)

leading to the likelihood that Economy C will also partici-
pate in the collaboration proposed by Economy A.

Second, given that the collaboration network in this 
paper is directional, node attributes are categorized as 
sender attributes and receiver attributes. This distinction 
examines whether economies with specific attributes are 
more likely to propose environmental collaborations or 
cosponsor those initiated by other economies. The node 
attributes of environmental collaboration are analyzed from 
three dimensions: state capacity, government environmen-
tal attention, and public environmental concerns.

Results

The TERGM results are presented in Table 1, where the 
significantly negative coefficient for the edge term indi-
cates that ties in the environmental collaboration network 
among APEC economies are unlikely to form at random.

Homophily is our main explanatory variable. First, we 
look into actor attribute-based homophily. The coefficients 
of economic capacity disparity and government environ-
mental attention disparity are positive but not statistically 
significant at the 5% level, indicating that homophily in eco-
nomic development or government attention to environmen-
tal protection does not significantly influence environmental 
collaboration among APEC economies. These results do not 
lend support to hypotheses H1 and H2. One possible expla-
nation is the directional nature of environmental collabora-
tion among APEC economies. From the perspective of 
institutional leadership, states with higher economic capac-
ity and proactive environmental policies often act as leaders, 
creating frameworks and incentives for others to join col-
laborative efforts (Keohane & Victor, 2011; Young, 1991). It 
is more like a directional leader, as a good example or just 
“showing the way on how to deal with an issue” (Andresen 
& Agrawala, 2002, p. 2) proved by its own capacity, or it 
could be also understood as an instrumental leader who 
“seeks to find the means to achieve common goals and con-
vince others about the (substantive) merits of a particular 
problem (refers to environmental issue in this context) or 

solution framing” (Andresen & Agrawala, 2002, p. 2; 
Underdal, 1991, pp. 139–153). This result is validated in the 
control variables. The coefficients of economic capacity and 
government environmental attention in the sender attributes 
are significantly positive, indicating that the greater the eco-
nomic capacity of the proposing economy and the more it 
invests in environmental protection, the more environmen-
tal collaborations it is likely to initiate. Moreover, counter to 
hypothesis H3, the coefficient of public environmental con-
cerns disparity is significant and positive at the 5% level. 
This result suggests that economies with greater differences 
in public environmental concerns are more likely to form 
environmental collaborations.

In terms of proximity-based homophily, results prove 
that a shorter trade distance is important for the formation 
of environmental collaboration. With the decentralization 
of world trade, peripheral countries are getting closer to 
core countries (S. Kim & Shin, 2002), leading to a more 
visible overlap in trade and collaboration, particularly 
within the context of globalization (Cassi et al., 2012). This 
aligns with hypothesis H4. Institutional distance is our 
main explanatory variable. Empirical results demonstrate a 

Figure 3.  Network structures.

Table 1.  Regression results on environmental collaboration 
networks.

Variable Model 1

Edges −3.8467 * (2.3188)
Actor-based homophily
  Economic capacity 0.1159 (0.0976)
 � Government attention to 

environmental governance
0.3067 (0.3159)

  Public environmental concerns 0.0296 ** (0.0124)
Proximity-based homophily
  Trade distance −8.0488 ** (3.3638)
  Institutional distance −0.2324 *** (0.0864)
  Genetic distance −0.0024 * (0.0014)
  Geographic distance −0.0334 (0.4266)
Sender attribute
  Economic capacity 0.4048*** (0.0912)
 � Government attention to 

environmental governance
0.4241* (0.2470)

  Public environmental concerns −0.0082 (0.0107)
Receiver attribute
  Economic capacity 0.0888 (0.1039)
 � Government attention to 

environmental governance
−0.035 (0.2634)

  Public environmental concerns −0.0144 (0.0105)
Network structure
  Reciprocity −0.1521 (0.2610)
  Multiple connectivity 0.0399 (0.0892)
  Transitive closure −0.0903 (0.1365)
  Memory 0.1373 (0.0952)
Num. obs. 684
AIC 888.5963
BIC 983.0694
Log likelihood −426.2982
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strong negative relationship between institutional distance 
and environmental collaboration. This is in line with the 
general theories: short institutional distance could enhance 
trade cooperation and reduce conflicts by forming good 
communication channels, reducing transaction costs, etc. 
(Cezar & Escobar, 2015; Chang et al., 2008). However, the 
risk is heightened in cases of significant institutional dis-
tance, where trust and enforcement mechanisms are less 
established (Globerman & Shapiro, 2003). Besides, genetic 
distance appears to exert a relatively weaker inhibiting 
effect on environmental collaboration, supporting hypoth-
esis H6. A simile mentioned by Spolaore and Wacziarg 
(2013, p. 18) goes like this: “It is easier for someone to 
learn from a sibling than from a cousin, and easier to learn 
from a cousin than from a stranger.” As demonstrated by 
Guiso et al. (2009) regarding the barrier posed by greater 
genetic distance in trade formation, such distance may hin-
der the establishment of trust and increase coordination 
costs in collaborative endeavors. This is equally applicable 
to the environmental collaboration. Ethnic and cultural 
diversity could impede economic growth (Alesina et  al., 
1999; Easterly & Levine, 1997), or are not conducive to 
political stability (Fearon, 2003), which reduces the likeli-
hood of collaboration formation. The coefficient of geo-
graphic distance, although negative, is not statistically 
significant, indicating that geographic distance is not a 
major constraint for APEC economies when considering 
environmental collaboration. This result is consistent with 
the results in Figure 2, where more and more cross-conti-
nental environmental collaboration has been achieved since 
2006.

Finally, none of the coefficients of network structure are 
significant, indicating that interdependence does not sig-
nificantly affect network formation after taking homophily 
into account. None of the estimated coefficients on the 
receiver’s actor attribute are significant, suggesting that 
collaboration on environmental protection is not limited to 
specific countries’ dyads. The estimated coefficient of 
memory is also not significant, indicating that collaboration 
in the previous period does not have a significant effect on 
collaboration in the current period.

In summary, proximity-based homophily is the primary 
factor influencing environmental collaborations among 
APEC economies. Specifically, both “hard” aspects, such 
as trade linkages, and “soft” aspects, such as institutional 
and genetic linkages, help lower transaction costs in the 
collaboration process. As a result, economies with higher 
exogenous homophily are more likely to engage in 
collaboration.

Conclusion

Over the 15 years of environmental collaboration within 
APEC, various factors have interwoven and exerted differ-
ing influences on the formation of collaboration networks. 

This study empirically examines the specific network struc-
ture and the dynamics of network formation within APEC. 
Our findings indicate that from 2006 to 2021, network den-
sity increased, with China and the United States serving as 
notable contributors. Leadership within the network shifted 
over time, with emerging economies such as Vietnam and 
Thailand playing increasingly central roles. Collaboration 
initiatives have also transcended the limitations of geo-
graphical proximity. Furthermore, TERGM results reveal 
that factors such as trade linkages and institutional similar-
ity significantly shape collaboration, while proximity in 
these endogenous variables has a relatively weaker effect.

We classify our key explanatory variables into actor-
based and proximity-based homophily, with different 
attributes of homophily demonstrating varying degrees of 
influence. Actor-based homophily emphasizes shared 
attributes such as economic capacity, government attention 
to environmental governance, and public environmental 
concerns. This study found that public environmental con-
cerns significantly foster collaboration, while no significant 
correlation was observed for state capacity or government 
attention. Proximity-based homophily, based on external 
similarities such as trade volume, institutional norms, and 
cultural affinity, exerted a stronger influence, albeit nega-
tively impacting collaboration. Greater similarity in these 
aspects can reduce transaction costs, promote policy align-
ment, and so on. Overall, both forms of homophily play 
distinct roles, but proximity-based mechanisms are more 
decisive in shaping environmental networks.

There are several limitations to this study that should be 
noted. First, this study only covers data from APEC, which 
limits the validity and generalizability of our results. In 
future research, we plan to expand the sample size to 
include additional international organizations. Additionally, 
this study primarily focuses on analyzing the role of homo-
phily factors, while other determinants, such as managerial 
and contextual factors, have not been considered. Therefore, 
an important direction for future research is to explore addi-
tional factors influencing inter-state collaboration net-
works. Despite these limitations, this study contributes 
theoretically to both regional environmental governance 
and collaboration network literature by adopting an inter-
disciplinary approach to uncover the formation process of 
collaboration networks among states through social net-
work analysis.
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