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Abstract Across the country, government agencies
increasingly collaborate with non-governmental actors on
environmental dilemmas to gain access to resources,
expertise, and local knowledge; to mitigate conflict; and to
share risks in a changing environmental context. Collec-
tively, these often overlapping collaborations form a
complex and dynamic governance network (GNet). This
paper examines the establishment and growth of an envi-
ronmental GNet over a period of 15 years in conflict-rid-
den southeastern Arizona, USA. Using social network
analysis, we detect the emergence of several influential
organizations acting as political entrepreneurs and observe
an overall change in network composition. We describe
three phases: (1) a newly emerged network, (2) a network
dominated by national non-governmental organizations,
and finally (3) a shift toward local non-governmental
organization involvement. Using institutional analysis, we
explore how conflict over natural resource use, decreasing
public and private monies for management, and increasing
tensions over border security, leads to the establishment of
new collaborations and new network participants. While
this research focuses on environmental governance in
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southeastern Arizona, this methodological approach—and
insights into the key role of organizations acting as political
entrepreneurs—provides a useful starting place for ana-
lyzing networks of collaborative governance in other geo-
graphic and political contexts. Organizations’ perceptions
of risk and trust are keys to understanding the dynamics of
collaboration within a GNet.

Keywords Collaboration - Institutional analysis - Political
entrepreneur - Network analysis - Collaborative
governance - Network governance

Introduction

Over the last four decades, environmental governance in
the USA has moved beyond top-down federal agency
action to incorporation of public comment and finally to an
increasingly collaborative approach. Diverse sets of
stakeholders come together within collaborative institu-
tions to collectively manage natural resources. These
decisions to create and join networks do not occur in a
vacuum; agencies, non-governmental organizations
(NGOs), and individual citizens are part of an environ-
mental governance network (GNet). The characteristics of
these networks, such as density, cohesiveness, and com-
position of network ties, affect the ability to solve collec-
tive action problems surrounding environmental resources
(Bodin and Crona 2009). Better understanding of social
networks is increasingly considered vital to successful
environmental collaborations (Bodin and Crona 2008).
However, it is also critical to understand how organizations
within these networks make decisions about collaborations
(Berardo and Scholz 2010; Lubell et al. 2012). Specific
organizations strategically position themselves within the
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GNets to take on influential and essential roles within
multiple collaborations, acting as political entrepreneurs
(Schneider and Teske 1992) and fostering specific agendas
that may or may not align with the general interest
regarding environmental resources.

Building upon the growing literature using social net-
work analysis to understand environmental governance, we
observe the changing network characteristics and the evo-
lution of a complex network of environmental collabora-
tions in southeastern Arizona between 1996 and 2011. The
region chosen for this endeavor is known for its dynamic
collaborative governance of environmental and natural
resources (Sayre 2005; York and Schoon 2011a, b). The
changes in the GNet are twofold: changes in collaborations
between existing organizations, and changes in the com-
position of the organizations themselves. In other words,
changes in the GNet affect the collaboration structure but
also the number and type of organizations that compose the
network. The analysis of such changes allows us to high-
light the emergence of central actors as political entrepre-
neurs within the GNet and the importance of trust and risk
factors in affecting entry and exiting the GNet and the
creation/deletion of collaboration within the GNet.

The paper is structured as follows: We first explore the
extant literature focusing on new institutional economics
and political entrepreneurship within collaborative envi-
ronmental governance. We then offer a methodological
overview and an introduction to our study site. Through the
analysis of the changing environmental GNet over time, we
are able to examine the emergence of political entrepre-
neurs and the changes in actual governance structure.
Using ethnographic approaches to institutional analysis, we
are able to tie such network changes to strategic decisions.
In order to facilitate the comprehension of the changing
governance structure over time, we highlight three different
discrete phases. The evolution of the GNet over time
allows us to investigate how and why these patterns change
over time, the role of political entrepreneurs in this process,
and how risk and trust influence collaboration patterns.

Literature review

Our study extends the theory of the political entrepreneur to
organizations within an environmental governance context.
The theory of the political entrepreneur has been widely used
in political science and is defined as an individual with the
resources and ability to change the dynamic of a given
political atmosphere or direction (Schneider and Teske
1992). Related to the concept of the political entrepreneur is
that of the institutional entrepreneur. This idea refers to
individuals with an interest in, and the resources to initiate,
the formation of new (or transformation of existing)
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organizations (DiMaggio 1988). Maguire et al. (2004) find
that successful institutional entrepreneurs have widespread
legitimacy and are capable of acting as bridging organiza-
tions and as decision-making motivators when diverse
stakeholders are present (Stiller and Meijerink 2016). This
entrepreneurial approach also resonates with the advocacy
coalition framework (ACF), particularly the key unit of
analysis as a policy subsystem comprised of public and pri-
vate groups focused on a specific issue (Sabatier and Jenkins-
Smith 1988). However, our approach places more emphasis
on governance of all types than formal policy, as is often
done in ACF. For our purposes, we will use the term political
entrepreneur to encompass all of these ideas. Organizations
with greater access to resources and information within a
network of environmental collaborations are more likely to
shift and shape the outcomes and dynamics of these collab-
orations (Westley and Miller 2003; Hanger et al. 2013).
Successful environmental management initiatives often
require leadership (Bodin and Crona 2008). These leaders
often must create multi-organizational cross-sector social
partnerships to solve complex issues that cannot be resolved
by a single organization (Clarke and Fuller 2010).

We build upon the concept of political and institutional
entrepreneurs extending this idea to organizations that are
acting as entrepreneurs within the context of environmental
collaborations. These organizations emerge as influential
leaders in the network, altering the structure of the network
and influencing policy outcomes, precisely the role per-
formed by political entrepreneurs. These entrepreneurs are
often necessary to attempt to solve collective action
problems (Ménard and Shirley 2008). However, these
entrepreneurs are also able to block collective action and
steer it toward a desired path (Bodin and Crona 2009,
Holcombe 2002). Through examining how organizations
acting as political entrepreneurs work within the institu-
tions—the shared rules, norms, and strategies (Ostrom
2005)—-created by the GNet in which they exist, the
motivations behind an organization’s emergence as an
influential political entrepreneur are better understood.

Collaborative resource management has largely focused
on the establishment of singular collaborations between
governments and local resource users (see for example co-
management as in Berkes 2009 or collaborative gover-
nance as in Childs et al. 2013) or self-organized collabo-
rations among individual users of open-access and common
pool resources (Ostrom 1990 for example). As we move
beyond singular efforts at collaboration, it is imperative
that we explore social networks including diverse stake-
holders (Bodin and Crona 2009; Luthe et al. 2012; Baird
et al. 2016). In this study, we look at networks of organi-
zations involved in one or more collaborations. Because
informal agreements and understanding within a social
network are often more important than the presence of
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formal institutions (Scholz and Wang 2006), the formation
of collaborations is often dependent upon the presence of
bridging organizations (Schultz 2009). Bridging organiza-
tions are historically important in crossing institutional
boundaries to bring together organizations and stakeholders
with diverse backgrounds for collaboration on problems or
projects of mutual interest, yet often there are challenges to
the creation and maintenance of network governance
across governance scales and across sectors (Guerrero et al.
2015). Berardo and Scholz (2010) note the role of risk of
others defecting from a collaborative arrangement in the
emergence of new networks. Organizations seek to reduce
their exposure to risk by maintaining redundant ties, con-
necting with well-connected organizations, and reducing
the brokerage role that other organizations may play. In
contrast, when in high-risk situations (i.e., defection from
collaborative arrangements), organizations tie to known
organizations where trust is already well established
(Berardo and Scholz 2010). Some political entrepreneur
organizations are members of numerous inter-organiza-
tional collaborations, forming networks or supra-organi-
zations. The formation of supra-organizations is not
uncommon in environmental management collaborations
(Westley and Vredenburg 1997). Studies have examined
the formation of supra-organizations (Pasquero 1991), but
few investigate change in the structure of such supra-or-
ganizations and collaborations within natural resource
management (see exceptions Cohen et al. 2012; Lauber
et al. 2011; Guerrero et al. 2015).

There is growing consensus on the importance of net-
works in individual or organizational strategic choices and
the aggregation of these choices that form the dynamics of
the policymaking process (Feiock et al. 2010; Henry et al.
2012; Thurner and Binder 2009; Berardo and Scholz 2010;
Shrestha and Feiock 2009; Luthe et al. 2012). As Lubell
et al. (2012) have argued, networks form the connection
between macro-level institutional arrangements and the
micro-level individual decisions. Multi-level linkages
between national and local actors provide access to
resources and learning (Cohen et al. 2012). Here, we
contribute to the literature on collaborative institutions,
including both government and non-governmental organi-
zations at multiple levels, through the analysis of 16 for-
mally established environmental collaborations including
125 total participating organizations. Additionally, we
build upon the literature regarding the dynamics of col-
laborative governance works (see for example Lauber et al.
2011). By extending our study beyond a single collabora-
tion, we are better able to understand the strategic choices
that organizations are making within the context of a GNet.
Within this network, organizations make choices about
entering or exiting new agreements, sharing or not of
resources, and forming or ceasing new/existing

partnerships. We evaluate the pattern of multiple, over-
lapping collaborations between 1996 and 2011 (15 years).
The evolution of the GNet over time allows us to investi-
gate how and why these patterns change over time, the role
of political entrepreneurs in this process, and how risk and
trust influence collaboration patterns.

Methodology

In order to understand collaborative land management, we
selected a county in Arizona with high levels of environ-
mental interest and conflict, a fragmented pattern of land
ownership, and a wide range of organizational actors,
resulting in numerous and diverse collaborative efforts. In
2009-2010, we conducted semi-structured interviews with
78 individuals including: prominent landowners, leaders of
collaborative organizations, non-governmental natural
resource or environmental organizations, federal agency
personnel involved in collaborations, and local government
officials. Most interviews lasted between 1 and 2 h, with
some lasting up to a day in the field. In 2010-2011, we
conducted follow-up phone calls and emails with key
informants to determine whether and how the network had
changed or to resolve any incongruence in our existing net-
work data. In addition, we engaged in participant observa-
tion, which allowed us to more actively work with and
observe the community of natural resource managers and the
wider borderlands community. By building rapport within
the community through this engagement, we established
trust needed to explore the nuances of collaboration. Addi-
tionally, our interviews with organizations opting not to
collaborate, but instead pursue scientific research, litigation,
or independent natural resource management gave us insight
into the strategies beyond collaboration within the region.
Using field notes and archival analysis of Web sites and
documents, we constructed organizational participation
networks for sixteen collaborations from 1996 to 2011.
There were 125 organizations that participated in these
collaborations. Organizational participation in our study
includes: signing a memorandum of understanding, filling a
seat on the governing board of the collaboration, or being
considered a regular partner by the other collaborating
organizations. From the organizational participation, we
built bipartite networks in which ties represent the partic-
ipation of organizations to specific collaborative projects.
In order to finalize the network construction, we used the
snowball interviewing technique and asked interviewees to
list any environmental collaborations they knew existed,
and the interviews were stopped when information satu-
ration was reached (no new environmental collaborations
were listed) (Guest et al. 2006). This methodology provides
construction of the entire network, rather than an elicitation
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of the most commonly named network members, and
minimizes recall bias (Guest et al. 2006).

Social network analysis

Social network analysis (SNA) is a tool for exploring
linkages between actors, including individuals, households,
or formal organizations. SNA is an ideal tool to explore the
evolution and emergence of environmental collaborations
over time, as it allows us to explicitly analyze the structure
of the network in different time periods. In our study, we
assessed collaborations from 1996 to 2011 and analyzed
the GNet annually. Given that we are interested in changes
over time, we assume that collaborative projects and
organizations are always present (albeit they can be inac-
tive) in all the temporal networks. That is, a collaborative
project that attracts organizations in 2011 will be also
artificially inserted in the 1996 network and assumed to
have O linkages to all organizations. In this way, we can
assess the actual growth of collaborative ties within the
network controlling for the number of existing collabora-
tive projects. We also assess the increase in collaborative
projects that is the most likely cause of increased collab-
orative ties. In order to assess its evolution, we focus on
four well-known network metrics: density, clustering,
degree, and betweenness centrality. The analysis was per-
formed using Ucinet 6 (for the visual representation) and
Python, NetworkX bipartite algorithms. Given our interest
in collaborations between organizations, we center our
metrics on the set of nodes belonging to organizations and
follow the work of Borgatti and others (Borgatti and
Everett 1997; Borgatti and Halgin 2011; Faust (1997);
Latapy et al. (2008)) to calculate metrics developed to
analyze bipartite networks.

Density represents the degree to which a GNet is
cohesive. In other words, density is defined as the number
of ties between organizations that exist in the GNet, with
respect to the maximum number of possible ties. Increased
density may increase trust within the network; however, if
the network density is too high, it has the potential to
inhibit new strategies and innovation that could benefit the
GNet (Dakos et al. 2015; Gilsing et al. 2008). Formally,
density is calculated as follows (Borgatti and Everett
1997): D = Moy /Norg * Nproj
M, = total number of ties from organizations to projects,
Ny, = the number of organizations in the network, and
Nproj = the number of collaborative projects in the
network.

Another metric that has been related to trust is the
clustering of the collaborative network. As with density,
higher clustering may relate to higher pockets of trust and
more collaboration within the network. However, high

where D = density,
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clustering could also be a synonym of a closed group that
could potentially form a clique (here used in its general
meaning), preventing the participation of others in future
collaborative projects. Clustering is calculated following
Latapy et al.’s (2008) concept asking “how many of my
friends are also friends of themselves” (see Latapy et al.
2008 for a formal mathematical description of clustering
coefficient in bipartite networks).

Degree centrality represents the number of collabora-
tions that a specific organization has. Degree centrality is a
way to measure the relative level of influence that a par-
ticular organization may have within the overall GNet.
Degree can be normalized by the number of nodes (—1) in
the network; however, when dealing with bipartite graphs,
both sets of nodes must be accounted for (Borgatti and
Halgin 2011, Faust 1997). We normalize the degree of an
“organization node” by the number of collaborative pro-
jects in the network: dn;ore = diorg / Nproj

Betweenness centrality represents the degree to which
an actor is connected to or integrated in the network of all
other actors, or their bridging capacity (Freeman 1978).
Betweenness centrality describes the importance of a node
in a network based on the flow (of information, resources,
and so on) it can control. Organizations that have high
betweenness are also unique in their ability to bridge the
network and have the potential to emerge as political
entrepreneurs (Bodin and Crona 2009; Dakos et al. 2015;
Baggio et al. 2015). Betweenness centrality can be related
to the ability of an organization to act as a gatekeeper:
Organizations that bridge different clusters (i.e., have high
betweenness centrality) can take advantage by controlling
and benefitting from the flow of information between
clusters. Such bridging organizations often have access to
greater resources, are more influential, and are generally
better positioned to assume brokerage roles where they can
take advantage of the information benefits offered by their
structural position (Burt 2001). Formally, for a bipartite
network, the denominator by which we calculate
betweenness centrality is the same as for a uni-partite

network (Borgatti and Halgin 2011): b; = > % where L, ;
&

represents the total number of shortest paths from organi-
zation A to organization j and L, ; ; represents the number of
those paths that will pass through organization i. We also
normalize b; to reflect that maximum b; is related to the
relative size of the node-sets (see Borgatti and Halgin 2011
for a formal description of the normalization process).

Institutional analysis
Prior work has demonstrated the importance of institutions in

shaping the incentives for natural resource managers (Schoon
2008) and their ability to work across jurisdictional or
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property ownership boundaries (Schoon and York 2011). In
fact, managers (or individuals) often have the power of
crafting institutions—rules, norms, and shared strategies—by
creating and changing collaboratives. These collaboratives
attempt to solve a diverse array of natural resource manage-
ment issues (Wondolleck and Yaffee 2000) such as scale
mismatches and knowledge gaps. Using an institutional
analysis approach, we identify the relevant actors and their
goals in creating collaborative institutions (Clark et al. 2005;
Ostrom 2005). We focus on how natural resource managers
respond to environmental dilemmas through the development
of institutions. We constructed the policy networks based on
collaborative institutions using archival and ethnographic
field methods. Using institutional analysis, we explore the
nature of the problems that collaborations tackle and the roles
of the organizations within such collaborations.

The combination of an in-depth study of institutional
processes and social network analysis increases our ability
to understand complex environmental governance. This
approach has been successfully implemented by Lienert
et al. (2013) who conducted a study of collaborations
surrounding the planning for long-term water infrastructure
in Sweden, combining social network analysis with insti-
tutional analysis. Complementing structural information
(from social network analysis) with in-depth information
on motivations (e.g., risk levels, social capital) that lead to
the establishment of such networks is key to understanding
policy networks, the role of political entrepreneurs, and
ultimately the adoption of specific policies. This mixed-
methods approach increases our understanding of the GNet
dynamics and the role of actors within it.

Study site

Cochise County, located in southeastern Arizona, is a region
with a rich history of environmental politics surrounding
ranching, the military, border security and migration on the
USA—Mexico border, and exurban development. In identi-
fying the study site, we were interested in the intersection of
unique ecosystems, diverse jurisdictional and land tenure
divisions, and creative political responses emerging from the
social-ecological interactions that span jurisdictional bor-
ders. There have been numerous heated debates in this area
near the USA-Mexico border regarding land use rights,
wildlife, and environmental management practices (York
and Schoon 2011a, b; Bahre and Shelton 1996; Sheridan
2007). The Sky Islands area encompassing southeastern
Arizona and southwestern New Mexico, extending into
Mexico, is considered an ecological hotspot, one of the most
ecologically diverse places in the world. Within this rela-
tively small area, traveling the span of a few miles will

produce ecosystems as varied as pine forests, deserts,
mountains, marshes, and grassland (Sayre 2005).

Ranchers have traditionally fought for their right to ranch
deeded land, whereas numerous environmental organizations
have historically sought, both through legal and informal
measures, land preservation or conservation. The differential
land use stances (e.g., use vs. conservation) and the level of
community integration (whether the organization is viewed as
an insider or an outsider) of environmental organizations have
led to various partnerships or feuds with rancher-led organi-
zations in the region (Hutchinson et al. 2000). Such feuds
between different interest groups have been further compli-
cated by land ownership fragmentation (see Supplementary
Figure 1). Because of the interconnected land ownership
patterns, the challenging environmental issues, and dwindling
resources for agencies, collaboration has become a critical
approach for land management in the area.

The ecological hotspots found throughout Cochise
County create numerous opportunities and challenges for the
region’s natural resource managers. These include creation
of conservation corridors (Baggio et al. 2011; Salau et al.
2012) and landscape-level management (Schoon et al. 2014).
These forms of inter-organizational environmental collabo-
ration are increasing throughout the western USA (Won-
dolleck and Yaffee 2000; White 2008), usurping traditional
management approaches to handling environmental prob-
lems on their own. One respondent summed up the need to
collaborate by saying, “Fires don’t read parcel maps”.

Between 1996 and 2011, 16 major collaborations
emerged in Cochise County (Table 1). Groups formalized to
manage distinct resources and resource issues, including
wildfires, river water resources, habitat for endangered spe-
cies, and bee population and pollination issues. Of our 16
collaborations, the Malpai Borderlands Group was the first to
form, in 1996. The Malpai Borderlands Group was a unique
partnership formed between a diverse array of stakeholders,
including ranchers, government agencies (US Forest Service
or USFS), and environmental organizations (such as TNC).
The collaboration emerged after long-standing disagree-
ments between ranchers, local people, government bureaus,
and environmental organizations on wildfire management in
the area. Several in-depth studies have been published on this
fascinating environmental collaboration (see Sayre 2005),
detailing the atmosphere in which the Malpai Borderlands
Group was established. Table 1 summarizes environmental
collaborations in the area and the aim of these collaborations.

Results and discussion
The social network analysis revealed several major trends

within the GNet between the years 1996 and 2011.
Beginning with a focus on the top five organizations, as
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Table 1 Environmental

. Collaboration
collaborations

Environmental resource concern

Malpai Borderlands Group
Upper San Pedro Partnership
Middle San Pedro Partnership
Huachuca Firescape
Chiricahua Firescape

Wildlands Network Conservation Plan
Upper San Pedro Water District

Northern Jaguar Project

International Pollinators Initiative

Cuenca Los Ojos

Willcox Playa Watershed Group

Gila-Yaqui Watershed
Borderlands Taskforce Group
Sonoran Joint Venture

Endangered Species Monitoring

Borderlands Management Taskforce

Wildfire management

Watershed resources

Watershed resources

Wildfire management

Wildfire management

Wildlife habitat

Watershed resources

Wildlife reserves; habitats
Wildlife/habitat critical to pollinators
Wildlife habitat; biological diversity
Watershed resources

Watershed resources

Facilitating land use concerns
Sonoran bird habitat

Endangered species

Facilitating land use concerns

defined by betweenness centrality, among government
agencies, local NGOs, and national NGOs, we identify
three phases (Fig. 1). In Phase I, from 1996 to 2002, there
is a strong government agency presence, with a secondary
participation by national NGOs, and no local NGO par-
ticipation in the collaborations.

In Phase II, 2003-2008, we begin to see an increase in
local NGO participation as well as participation of national
NGOs surpassing that of government agencies in the net-
work. The final phase, 2009-2011, presents a large spike in
local NGO participation, with the average number of ties
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Fig. 1 Average number of ties for leading organizations
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greatly surpassing those of the government agencies. The
presence of the national NGOs also increases accordingly.

National NGOs had a presence in the network very early
on, while local NGOs were not well connected until 2004.
After this point, the presence of local NGOs in the network
rapidly increases until the average number of ties held by
the top five local NGOs surpasses the average ties held by
the top five government agencies in the network.

To understand the evolution of the network structure
over time, we calculated specific network metrics: density,
degree, betweenness, and clustering (see Supplementary
Table 2; Fig. 2a). Overall, density, degree, and between-
ness centrality increased on average, while clustering
declined on average. In the first phase, from 1996 to 2002,
we see that the network density increases incrementally
and slowly, while in the same time frame clustering steeply
decreases. From 2002 to 2008, density increases slightly;
however, in the shift from Phase II to Phase III, between
2008 and 2009, there is a steep increase in density and
average betweenness centrality, while average degree
slightly increases and clustering remains stable.

Density, as well as clustering, gives an indication of
group formation and possible levels of trust within the
network. However, it is important to notice that network
density, although increasing (sharply between 2008 and
2009), is still far from being considered high. Sandstrém
and Carlsson (2008) relate network density and the actual
tie composition to collaboration success. They found that
ties linking different types of actors aided joint action
efforts. Wider diversity of actors combined with increased
network density may ultimately increase the likelihood of
success of the GNet in dealing with complex issues. On the
other hand, Oh et al. (2004) find that excessively high
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levels of density can actually decrease the network effec-
tiveness in terms of collective action and increase the
homogenization of information technology (this is espe-
cially true when density approaches its maximum, 1). It is
possible that in the future, if new collaborations are con-
tinuously formed without other collaborations terminating
and the network trend of increasing density and intercon-
nectedness continues, the potential for collective action
will decline. Based on interview responses, there was
evidence of collaboration fatigue among participants that
could indicate a weariness for future collaboration (Schoon
2012).

2
o0
5 1.5
Nt
o0
>
1
<
0.5
0
o N o D N NN ) > 5 o $ [ S N
) O D Y S N PN NS NS N D
R R I O R R
Phase | Phase I1 Phaselll
0.0070
0.0060
0.0050
~
D 0.0040
[aa]
=
gn()OOBO
<
0.0020
0.0010
0.0000
©O N & P DSOS > & ST I O\ N
3 o ) D S NN N\ \ N\ ° S S O
RN A S S PSSP P
Phase | Phase 11 Phaselll
2005 2011
. e . oee
'. . . . . .
i A4 RN 4 M= 4
. et AP R A -
* o oUSGegsuver .
S S iy .
90 i Wit senice 915 B Land anagemert = -~ \
S - . = . -
- —
s it

While there is an increase in network density, the
average clustering coefficient decreased over time. A
growth in total projects has supported collaboration with
different partners, thus avoiding the sense of closure and
possible problems related to “idea exclusion.” We also
observe an escalation in average betweenness centrality
that may be a result of some organizations increasingly
assuming leadership roles in coordinating or executing
projects. However, the same increase in betweenness cen-
trality could also signify that some organizations may take
advantage of their position and promote specific agendas.
The relationship between network metrics and success of
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collaboration is, however, not explored here nor in the
literature, although work is underway to start disentangling
the relationship between density, centralization, and col-
laboration productivity, but our results do follow literature
indicating that the structure of networks evolves over time
(Lauber et al. 2011).

Phase 1

During interviews, network members discussed the reasons
for joining (and not joining) collaborations, which helped
us interpret the meaning behind changes in network metrics
and why we see shifts in the composition and role of actors
over 15 years. In the first phase, federal land policy and
money played a critical role. The Malpai Borderlands
began to work with the federal agencies because of prob-
lems associated with fire policy on state and federal lands.
The Malpai Borderlands Group was created through col-
laboration between ranchers, USFS, and Arizona Land
Department managers over fire management issues, start-
ing in Phase I (Fig. 2b). This approach was not just inno-
vative for the region, but also influenced federal policy for
public—private land management in the west (White 2008).
Prior to the formalization of fire planning with the Malpai
Borderlands Group, according to a federal land manager,
the willingness of the local USFS ranger to allow burns
was a combination of the individual ranger’s perspective
and state or federal policy. Ranchers often wanted fires to
continue burning, resulting in frequent conflict between
ranchers and agency officials. An especially testy exchange
occurred in 1994, which ultimately led to the formation of
the Malpai Borderlands Group to resolve this and other
conflicts surrounding land management. Joining the Malpai
group early on was a risk for ranchers; one local policy-
maker noted that when the Malpai first began meeting
“they (the Malpai) were frightening to other ranchers.”
Eventually, ranchers became worried about losing their
way of life if they continued to forgo the partnership. These
early ties partially were based on trust built over time, but
because of the perceived high risk (sensu Berardo and
Scholz 2010) the collaboration was slowly built. Several
issues have recently threatened the Malpai, particularly
issues associated with the USA-Mexico border and the
contentious debates surrounding designation of critical
habitat for the jaguar, but so far the group has withstood
these conflicts, even in the face of partners’ dissenting
views.

Another highly contested environmental issue led to the
establishment of the second major collaboration in the
county. The San Pedro River runs through this region and
is an important ecological hotspot. In 2002, the Center for
Biological Diversity won a lawsuit against the federal
government, including Fort Huachuca, over lack of in-
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stream flow and the resultant habitat loss for the endan-
gered water umbel. This first resulted in great controversy
and later in collaboration through the Upper San Pedro
Partnership (USPP), which focused on reducing ground-
water overdraft and maintaining the river. The USPP
includes public agencies from multiple levels of govern-
ment as well as local and national NGOs to manage the
river, but the efficacy of their efforts is the topic of frequent
debate, particularly among environmental legal organiza-
tions. A local planner noted that the USPP was a huge
turning point for collaboration in the region, but many of
the substantive changes occurring through the USPP take
place in the second phase of network evolution. According
to participating officials, in 2005, there was a push to the
local level, with politicians arguing that “the Fort had to
work with Sierra Vista” to fix the problem. USPP is an
important collaboration that continues to impact the
regional GNet. Federal biologists involved with the USPP
worried where the collaboration was headed in the future.
They felt that there was a sentiment that the “federal
government should solve the problem” by sending money
to support the efforts by the city and other entities, but that
the federal government should not be directly involved.
The federal biologists noted that this was the “mantra of
the west,” an issue testing levels of trust in the collabo-
ration. They also discussed the strong emphasis placed on
federal agencies by state offices and in DC to cooperate
with other agencies and NGOs. Thus, top-down initiatives
regarding collaboration between agencies and other actors
prompted continued federal involvement in collaborative
efforts.

In contrast, the International Pollinators Initiative grew
out of a global concern about the decline in agricultural
production and biodiversity loss. The global initiative is led
by the Food and Agriculture Organization of the United
Nations at the international level, but regional and local
partners create local projects. At our study site, the projects
are largely led by government partners, the US Fish and
Wildlife Service and National Park Service, on federal
land. Although there are on-the-ground projects, this col-
laboration did not generate much discussion among our
study participants. The issues associated with pollinators
were recognized by almost everyone we talked to, so we
would argue that, unlike the previous collaborations, this
was a relatively low-risk initiative leading to swift adoption
(Berardo and Scholz 2010).

Between 1996 and 1999, two of the collaborations were
the result of crisis: controversy over fire management
(Malpai Borderlands Group) and a lawsuit over maintain-
ing water for an endangered species (Upper San Pedro
Partnership), and one collaboration is based on local pro-
jects under a global initiative (International Pollinators).
These early collaborations set the stage for the
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development and evolution of the GNet through the next
two phases with high levels of risk in collaborating and
relatively low levels of trust and social capital in the net-
work. At the end of Phase I in 2000, a new collaboration,
the Wildlands Network Conservation Plan, grew out of
efforts by the Sky Islands Alliance, a local NGO, to con-
serve critical habitats and largely involved environmental
NGOs. This marked the transition to a new phase of NGO-
led initiatives in the environmental GNet. Thus, we find
that gaining access to resources was critical in the forma-
tion of the high-risk ties (Berardo and Scholz 2010) and
enabled a shift in the network toward more collaborative
approaches (Westley and Miller 2003; Hanger et al. 2013).

Phase 11

The second phase introduces an increased number of
government ties, more national NGO ties, and a small
number of local NGOs extending opportunities for multi-
level learning and management (Cohen et al. 2012).
Between 2003 and 2008, six additional collaborative
groups were added to the network: Borderlands Manage-
ment Taskforce, Northern Jaguar Project, Sonoran Joint
Venture, Cuenca Los Ojos, Middle San Pedro Partnership,
and Willcox Playa Watershed Group (Fig. 2b; Supple-
mentary Table 2). During this period, there was a contin-
uation of the international nature of environmental
governance collaborations as evidenced by the Interna-
tional Pollinators Initiative and Wildlands Network. NGOs
became increasingly involved, filling gaps in the network
left by governmental agencies.

The Northern Jaguar Project works to educate com-
munities and maintain habitat for the jaguar in Mexico,
Arizona, and New Mexico on both public and private
lands. It partners US and Mexican NGOs to link habitat
from Central America into the USA. The Sonoran Joint
Venture has similar goals, focusing on the conservation of
birdlife through habitat connectivity in Mexico and the
USA by partnering governmental agencies with NGOs in
both countries. Cuenca Los Ojos also coordinates NGOs
in the USA and Mexico for habitat and riparian restora-
tion and conservation. Similarly, the Borderlands Man-
agement Taskforce joins 15 federal, local, and tribal
government agencies to monitor environmental issues
along the border, including following National Environ-
mental Policy Act (NEPA) regulations and coordinating
between government agencies on environmental issues
along the border like erosion from illegal migration and
cleaning up border trash. The Middle San Pedro Part-
nership and the Willcox Playa Watershed Group are both
driven by community members and local governments
concerned about water conditions in their surroundings.
Both link community activists with the Arizona

Department of Environmental Quality (ADEQ) and the
Arizona Department of Water Resources (ADWR) and
their local Natural Resource Conservation District
(NRCD). Each struggles to maintain momentum without
the impetus of the USPP’s legal challenges or NGO
players that can support a collaborative infrastructure. The
risk to water quality, biodiversity, and habitat led to the
introduction of new NGO-led initiatives, which greatly
changed the collaborations from the previously govern-
ment-driven projects regarding financial resources, project
infrastructure, and nature of the collaborations (building
on shared ideals rather than perceived threats or lawsuits).
Thus, during this phase we see a shift toward bottom-up
types of collaboration (Ostrom 1990), but also mainte-
nance and expansion of ties build during prior phases
Lauber et al. 2011).

Phase III

In Phase III, between 2009 and 2011, six collaborations
began: Gila-Yaqui Watershed Partnership, Huachuca
Firescape, Upper San Pedro Water District, Chiricahua
Firescape, Endangered Species Monitoring Project, and the
Cascabel Working Group (Fig. 2b; Supplementary
Table 3).

During this period, we see an expansion in the num-
ber of projects, but many of the collaborations emerge
from existing partnerships; for instance, the Chiricahua
Firescape is an expansion of the Malpai Borderlands
Group fire plan, including more actors and land. The
Gila-Yaqui Watershed grew out of discussions that
began within Cuenca Los Ojos projects. Similarly, the
Huachuca Firescape and the Upper San Pedro Water
District began in discussions between organizations
already active in longer-running collaborations like the
USPP and Malpai.

In the final phase, national NGOs remain prominent, but
the ties of local NGOs surpass those of government orga-
nizations, which stands in contrast to the difficulty found
by Guerrero et al. (2015) in maintaining and expanding
GNets both at the same level and at across levels. This
pattern of change in the composition of the network over
time points to the shifting political context of the region. In
addition to the changing network composition, the overall
network became denser over time, with a large increase in
the third phase. Networks that have higher density levels
offer more opportunities for collective action and com-
munication, leading to higher levels of trust over time
(Bodin and Crona 2009; Janssen and Ostrom 2006). These
factors, particularly mutual trust, have an important impact
on the outcomes of environmental collaborations (Bodin
and Crona 2009), with outcomes tending to be more suc-
cessful with greater mutual trust.
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Evolution of strategic decision-making and political
entrepreneurs

Examining the 125 organizations in the network, several
emerged as political entrepreneurs. That is, some organi-
zations played important roles in influencing the structure
of the network over time. Betweenness centrality and
degree centrality are shown in Supplementary Tables 2 and
3 for the 15 organizations with the highest measures in the
3 years. Rank was determined by betweenness, degree and
clustering. The emergence of organizations acting as
political entrepreneurs and influencing the GNet is sup-
ported by a small number of organizations with the highest
levels of degree and betweenness centrality. However, such
organizations also display a decreasing clustering, sug-
gesting that their role is one of coordination rather than
“control” of the network. It is apparent that TNC, a
national NGO, is ranked first in terms of betweenness each
year, and throughout each phase, in the network. From the
network diagrams (Fig. 2), it is clear that the structural
position of TNC is one of bridging, coordinating, and
possibly mobilizing resources and other organizations
around multiple projects in the area. The observations from
Supplementary Tables 2 and 3 support the notion that the
positions of some organizations acting as political entre-
preneurs change over time, while others, like TNC, remain
static (since 1999). For example, in 2003, the year that the
multi-way tie for the highest level of betweenness changes,
we see the US Fish and Wildlife Service (USFWS) tie with
TNC for the highest level of betweenness.

USFWS officials began to engage with the Malpai
Borderlands Group in 1996-1997. Specifically, they sent
individuals to group meetings to “keep a finger on the
pulse”. They augmented their original goals not only to
“get the cattle out of riparian areas,” but also to improve
relationships with ranchers frustrated with the amount of
time spent consulting with the BLM and the USFS. This
also marked an explicit shift in USFWS doctrine from the
role of monitor and enforcer to a position of facilitator and
enabler. This shift increased their role in the network
through the mid-2000s potentially increasing and
strengthening management mission through their influence
on collaborators (Cohen et al. 2012).

An interesting temporal gap where no new collabora-
tions were formed is present between 1999 and 2003. This
large temporal gap may be the result of political and
government administrations and legislation at the time,
reflecting a shift from the Clinton administration to the
aftermath of September 11, 2001, the Bush administration,
and policy surrounding the USA-Mexico Border. This new
political environment shifted the network composition
from government led to one with a strong local NGO
presence, not only changing the network structure but the
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type of political entrepreneur that emerged (York and
Schoon 2011a, b). No new collaborations are developed
during 2000-2002, and the network configuration does not
change. In 2005, TNC assumes a prominent role in the
environmental GNet (reflected in its structural position
shown in Supplementary Table 2—betweenness and
degree). At the same time, we notice an increasing number
of local NGOs also becoming instrumental in the network.
These include the Cuencas Los Ojos Foundation and the
Bordercats Working Group. The next major change in the
network appears in 2009 and continues up to 2011, when
private landowners not only emerge in the top 15, but are
ranked second in the network in terms of betweenness (see
Supplementary Table 3). At the same time, TNC consoli-
dates its prominent role as a political entrepreneur in the
region, having a betweenness centrality measure more than
twice the next-ranked organization. More local NGOs
begin to dominate the top organizations in the network
including the Sky Island Alliance, Chiricahua Regional
Council, and Coalition for Sonoran Desert Protection. In
turn, several government agencies seem to reduce the
influence they have in the network: Only the USFWS and
the BLM remain in the top 15.

The types of collaborations vary across the region
including agreements about land management on private
property and government allotments, as well as new part-
nerships with agencies involved in land management. In
the 15 years since the Malpai Borderlands Group began,
the collaborative environmental GNet in southeastern
Arizona has expanded to include 125 organizations and 15
additional formal collaborations. Through our interviews
and research, we were able to construct the GNet and
simultaneously understand the origin of the collaborations.
Our study highlights two key findings. First, we are able to
examine the role that specific organizations as political
entrepreneurs, such as The Nature Conservancy, have
played in the GNet by initiating new collaborations and
bridging existing collaborations together into supra-orga-
nizations. Second, we find that strategic decision-making
associated with risk and trust by these entrepreneurs
dominates collaboration and entry/exit choices within the
GNet. Because of the diverse origins and types of actors
engaged in collaborative governance within our study, we
find support for several different, sometimes competing,
ideas about the dynamics of collaborative governance.
During Phase I, Federal agencies began collaborating in the
1990s as a response to a reduction in budgetary resources
and top-down pressure to work with other agencies. High-
risk ties slowly emerged (Berardo and Scholz 2010), while
low-risk groups were able to quickly build connections.
These pressures continued after 2005 due to increasing
demands for non-core missions associated with border
security, but this allowed the groups to continue building
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relationships established during Phase I (Lauber et al.
2011). National NGOs began to dominate the second
phase, but in the final phase we see growth of local NGOs
that are increasingly connected and entrepreneurial often
engaging in multiple groups in order to advance different
priorities (Lubell et al. 2012), but also that local NGOs
continue to advance and emerge as important players both
regionally and connecting to national actors (which stands
in contrast to Guerrero et al. 2015).

Conclusions

As an ecological hotspot with a long history of ranching
conflict, abundant environmental management issues, and a
diverse set of stakeholders, Cochise County is an ideal area
to explore the emergence and evolution of an environ-
mental GNet. We analyzed the evolution of the network in
three phases, exploring the changes in the composition of
the ties and the overall expansion of the network through
the addition of new collaborations and partners. The net-
work displayed the emergence of organizations acting as
political entrepreneurs influencing the direction and type of
collaborations within the network, including the ever-pre-
sent TNC, the highly influential USFWS, and several
influential local NGOs such as Cuenca Los Ojos and the
Sky Islands Alliance. The emergence and continued
influence of these organizations are strongly affected by
external policy and government administration factors in a
given temporal period, an observation that likely applies to
the formation of other environmental GNets beyond
southeastern Arizona. We find evidence of shifting roles of
national versus local actors with the importance of new,
local NGOs growing throughout the study period.

The case study presented here illustrates network
dynamics by examining when new collaborations emerged
and which players played a central role in creating new
collaborations and “steering” the GNet. Although some
actors maintained an important position central to the
network (i.e., TNC), others shifted between central and
marginal roles (local NGOs, private landowners, govern-
ment agencies). Interviews with key stakeholders suggest
that these shifts are due to perceptions of risks and potential
benefits associated with establishing new ties; high-risk
collaborations took time and commitment to building trust,
while low-risk collaborations formed quickly, yet perhaps
played a less important role in the overall GNet. Further-
more, the external factors such as pending litigation, policy
changes, and emerging funding opportunities in all likeli-
hood shaped the network evolution and the decision-mak-
ing process.

In our study, we found that litigation motivated collab-
oration, especially with regard to water resources in

southeastern Arizona. The role of litigation associated with
biodiversity is mixed; it has sometimes been a source of
some conflict between partners in the Malpai Borderlands
group, while on other occasions it has motivated cooper-
ative activity. Biodiversity litigation has also affected the
ability of some environmental groups to partner with other
interests. Thus, it is imperative that we consider conflict as
both a potential impediment and stimulus when we eval-
uate strategic decision-making within a GNet. Future
research will investigate the factors that contribute to the
formation of environmental collaborations in Cochise
County using legal data concerning lawsuits in the region
and historical data.

Over time, the density of this network has continually
increased, potentially creating a network with more oppor-
tunities for collective action and possibly increasing trust
between actors. Although still low, continuous increase in
network density has the potential to amplify costs associated
with meetings, information, and redundancy of organiza-
tional action, possibly diminishing the ability to adapt to
novel changes (Dakos et al. 2015). The three phases identi-
fied in the network evolution, and connecting this evolution
to policy changes, may provide a general framework for
others seeking to understand the beginning, establishment,
and end of collaborations. Our in-depth institutional analysis
highlighted the role that perceptions of risk play in creating
or joining a collaborative institution. Organizations fre-
quently recounted the importance of trust in working on
particularly risky topics. History, both good and bad,
between individuals and organizations allowed some col-
laborations to move forward even in the face of conflict or
potential for lawsuits, while other collaborations stalled
before formalization. In this region, none of the collabora-
tions have disbanded yet, but the level of activity in some
collaborative groups has slowed.

Until very recently, conflict reigned between private
citizens and government agents. Likewise, environmental-
ists squared off against federal agencies through lawsuits
and argued with ranchers over land management. However,
in the 1990s, daring individuals from these disparate
groups began to cross ideological divides and work toge-
ther on issues of shared interest. In our cases, collaborative
groups emerged and expanded dramatically, incorporating
a wide range of actors in the region on a diverse set of
issues. Strategic choices by agencies and NGOs led to the
formation of collaboration as a means to deal with both
complex and contested, risky issues. For other groups, this
risk and a preference for individual action or litigation or
lack of trust with other collaborators reduced participation.
As the world becomes increasingly interconnected, and the
management of resources incorporates interconnected
stakeholders in larger collaborations, the evaluation of
these networks in their institutional and political context
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can provide valuable insights for future management
efforts. Collaboration is not a panacea for environmental
challenges, but understanding how groups leverage
resources, address conflict, and manage complex collective
action problems through a GNet is imperative. We envision
our findings regarding the role of high- versus low-risk
collaboration, extension of existing relationships, and
importance of both local-national and local-local ties
extending beyond our southeastern Arizona case study and
hope that a better understanding of the decision-making
processes in environmental collaborations will provide
insight to researchers and practitioners working in a wide
variety of contexts.
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