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a b s t r a c t

In conservation, Collaboration is thought to improve returns from investment and is
frequently encouraged, however not all collaborations are equal and may therefore lack
characteristics important for addressing collective action problems. Furthermore, part-
nerships that are advantageous for a collective may not necessarily be advantageous for an
individual. This study investigated collaboration within the Bornean orangutan (Pongo
pygmaeus) conservation sector e a systemwith reported inefficiencies and for which there
has been a renewed call for collaborative partnerships. Collaborative partnerships were
conceptualised as a social network and analysed using exponential random graph
modelling. The prevalence of structural attributes associated with social processes
considered to be important for solving collective action problems such as trust and
innovation were investigated. Qualitative surveying techniques were used to measure the
perceptions of collaboration held by individual actors within the network and the impact
of organizational attributes on network formation and perceptions was assessed. Collab-
oration was found to be occurring within the conservation network and was positively
perceived at the individual organisational level. At the collective level, the current
collaborative network contains some structural characteristics important for addressing
the collective-action problem of orangutan conservation, particularly through innovation
and knowledge sharing. However efforts to develop trust between organisations may be
needed. To improve returns on investment, future collaborative partnerships must be
strategically implemented with individual roles and desired overall outcomes explicitly
articulated. Increased operational transparency and improved performance evaluation will
be critical for achieving improved collaborative efficiency.
© 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Collaborative conservation projects can enhance the achievement of conservation goals. Theoretical models suggest
benefits associated with the coordination of activities (Bode et al., 2011; Mazor et al., 2013), enhanced efficiency as a result of
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information and resource sharing (Gordon et al., 2013; Mills et al., 2014), and improved adaptive capacity and resilience
(Dukes et al., 2011). In practice, some examples of effective collaborative conservation projects are the Yellowstone to Yukon
initiative (Tabor et al., 2014), the greater Virunga transboundary initiative (Wambede, 2011), and the European Green Belt
(Zmelik et al., 2011).

The presence of collaborative partnerships alone however, does not guarantee the achievement of desired outcomes.
For collaboration to be worthwhile, the benefits must outweigh the costs (Gordon et al., 2013; Kark et al., 2015; McAllister
and Taylor, 2015). Collaborative partnerships in conservation can entail high transaction costs, particularly when -
institutional strength is lacking and decision-making forums are short lived or underfunded (Berardo and Lubell, 2016).
Typically, the costs associated with collaboration are measured as the financial value of resources used to locate
partners and execute an activity (Collins and Fabozzi, 1991). However, the establishment and maintenance of
relationships can also entail an opportunity cost, as the allocation of resources to a collaborative relationship typically
reduces the resources that are available for other potential activities (McLaren et al., 2002). There is also risk associated
with conservation projects when individual interests conflict with collective interests, potentially detracting from the
effectiveness of collaborative efforts. For example, organizations may share common goals but disagree on the best
method to achieve them, resulting in the fragmentation of conservation efforts that might not address the needs of
the collective whole (Berardo and Scholtz, 2010; Berardo and Lubell, 2016). Furthermore, direct conflicts between actors
may result in additional adverse outcomes such as the failure to execute projects along with associated reputational
impacts.

For collective-action problems where multiple stakeholders undertake the management of a common good, as is the
case in conservation, social processes pertaining to both trust and innovation are needed (Berkes et al., 2003; Bodin et al.,
2006; Foster and Meinheard, 2002; Guo and Acar, 2005; Newman and Dale, 2005). Trust is theorised to reduce risk and
transaction costs associated with collaborating, and can be developed through repeated dealings with a small subset of
actors (Chen and Graddy, 2010; McAllister et al., 2015). In contrast, innovation arises from the dispersal and acquisition of
new types of knowledge from different sources and requires a diversity of ties between multiple actors (Burt, 2001; Inkpen
and Tsang, 2005). The development and delivery of collaborative initiatives therefore necessitates emphasis on each of
these social processes at different stages. Innovation and the dispersal of knowledge being important for stakeholder
identification and problem definition during program development and trust important for program delivery (McAllister
et al., 2015).

Patterns of collaborative partnerships between multiple stakeholders can be depicted as a social network. Social
networks are an effective means of conceptualising and visualising interactions between different stakeholders (actors)
and the application of social network analysis (SNA) methods can provide insight on who is interacting and
how frequently (Bodin et al., 2006, Prell et al., 2009). Conventional forms of SNA are able to provide a descriptive insight
into a system, and do so typically by analysing the structure of the entire network (Borgatti et al., 2009). Such analysis
however is not able to conclude the nature of these collaborations, for example, the social processes underpinning
the relationships and what the collaborations achieve. Employing a recent extension of a class of stochastic
network models called Exponential Random Graph Models (ERGM; Snijders and Pattison, 2006), this paper investigates
the overall structure of a conservation network along with the underlying social processes characterising collaborative
partnerships (Table 1). Using the Bornean Orangutan Conservation Network as a case study, we empirically evaluate the
extent of collaboration between actors, determine whether social processes of trust and innovation are prevalent in the
observed network configuration, and ascertain the relationship between organisational attributes and perceptions of
collaboration.
Table 1
Conceptual framework - configurations of interest within the observed social networks and their importance for explaining underlying social processes.

CONFIGURATION NAME MEANING IMPORTANCE REFERENCE

Reciprocity A bi-directional tie between
actors.

Minimum requirement for
collaboration to occur between
organizations.

Henry et al. (2010),
Lee et al. (2012)

Open-out-star
(AoutS)

A single central actor has ties
to multiple actors, but
those actors do not have
ties to each other.

Coordination can allow for
the exchange of resources and
ideas and facilitates innovation.
More ties prevent redundancy in
information exchange

Robins et al. (2009)

General Closure
(AT-TDU)

Actors are well connected to
one another.

Facilitates sanctions that make it
less risky for organizations within
the network to trust one another.

Snijders and Pattison (2006),
Robins et al. (2009)
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1.1. Case study

The conservation of Critically Endangered orangutans (Pongo pygmaeus) on Borneo (Ancrenaz et al., 2016), is an example of
a large conservation initiative for which collaboration between numerous governmental and non-governmental actors is
needed. Here we focus on the non-governmental components of conservation networks. Whilst not-for-profit, non-gov-
ernment conservation organizations share a common fundamental goal to ‘save’ the orangutan, a lack of collaboration and an
incohesive approach to action implementation has previously been identified as a major weakness associated with the
orangutan conservation sector (Fisher, 2010; Meijaard et al., 2012; Rijksen and Meijaard, 1999).
2. Methods

A five step process was undertaken to investigate the nature of collaborative partnerships in the orangutan conservation
sector. Details pertaining to each of these five steps are elaborated upon in the following subsections of themethods (2.1e2.5).
To summarise, actors and linkages between actors first were identified through a comprehensive internet search followed by
qualitative surveys and semi structured interviews (2.1). In addition to ascertaining network ties (i.e connections between
actors), surveys and interviews were also used to obtain actors perceptions of collaboration (2.2). Social networks were then
constructed based on each of the data collection methodologies (Table A1) and a preliminary investigation of network
structures and characteristics undertaken (2.3). Exponential RandomGraphModelling (ERGM) was then employed to analyse
the structural attributes of the social network (2.4). Finally the relationship between organisation attributes and collaborative
perceptions was investigated (2.5).
2.1. Case study system and associated actors

The protection of forest on the island of Borneo has been the central focus of numerous national and international con-
servation groups since the 1960’s with the orangutan becoming an international symbol for conservation efforts in this re-
gion. Despite allocation of over US$20million per annum in government and non-government conservation efforts (Meijaard,
2014), the average annual loss of orangutan habitat has been 3122 km2 (Meijaard et al., 2012) and up to 2500 orangutans are
lost annually in Indonesian Borneo alone (Davis et al., 2013). In the absence of a long lasting, centralised governance
arrangement regarding roles and responsibilities of different actors, the orangutan conservation network is largely self-
organized.

We identified the actors in this system and the presence of collaborative relationships between these actors through a
comprehensive Internet search and hyperlink method of network construction, where we assumed that links from one or-
ganization’s webpage in both the form of hyperlinks and in-text references to another organization were indicative of an
organizational relationship (Kreakie et al., 2015). Organizations satisfying the following criteria were included:

a. The organization has an active project where conserving the Bornean Orangutan and its habitat were explicitly stated in
their organization aims or mission statement.

b. The organization undertakes these activities as part of a research association, charitable foundation or as a not-for-profit
organization according to relevant national criteria (i.e. registered as charity on state or national social organization
registers).

For the identified organizations, characteristics such as core activities, goals, operational location, registration base and
date of establishment was also recorded with data obtained from annual reports and financial statements. Network linkages
were constructed based on an organization being explicitly named on a website of another organization (through text or
hyper-links) as a partner, friend or collaborator. A total of 61 organizations were identified (Fig. 1).
2.2. Qualitative data collection

An online survey (Qualtrics, Provo UT) was distributed to all organizations identified through the web based analysis
during AprileMay 2015 in English and Bahasa Indonesian. The survey was divided into three sections. The first section
focused on identifying organizational characteristics and collaborative partners (i.e other organisations that were considered
to be partner, friend or collaborator). The second described a specific collaborative endeavour, including the perceived costs
and benefits. The third section focused on eliciting the perceptions of past collaborative activities. The survey was also used to
refine and identify any additional organizations and relationships between organizations not previously identified through
the hyperlinkmethod (see Fig. 1b). Where organizations were unable to participate in the survey but expressedwillingness to
participate in the study, semi-structured interviews were undertaken during a regional stakeholder meeting coordinated by
the United Nations Environment Program’s (UNEP) Great Ape Survival Program (GRASP) in Kota Kinabalu, Malaysia in July
2015. 16 surveys were returned and three interviews with organisational representatives were undertaken following the
same lines of questioning detailed in the survey (see online appendix A1). Interviews were recorded and later coded using



Fig. 1. Orangutan conservation network. (A) The whole network identified through the hyperlink method. Squares represent organizations and lines the
collaborative ties reported to exist between organizations (n ¼ 61). (B) The network identified through surveys and semi-structured interviews (n ¼ 53). (C) The
combined network, linkages identified through both the hyperlink method as well as through surveys and interviews.
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Nvivo. Survey and interview procedures adhered to The University of Queensland ethics guidelines approval number
2005000940.

2.3. Network construction

Individual networks based upon each of the data collection methods (the website-based method and the combined
survey/semi-structured interview approach) were constructed with linkages directed from focal organisations to reported
partners and analyzed (see online appendix Table A2). Each of these methodologies are characterised by different strengths
and limitations. For example, participation in the survey was low at just over 30% (n ¼ 19/61). In contrast, the website-based
methodology found ties between all but one organization, thus achieving a larger sample size. While we followed a clear
protocol for determining linkages through the web-based method, these are only indicative of an organizational relationship,
whereas survey responses provide greater certainty of relationship presence (Kreakie et al., 2015).

Despite these differences, bothmethods of network construction showed similar characteristics (i.e. density and centrality
scores, see Table A2) suggesting that the two methods of data collection were not greatly influenced by the varying response
biases. The matrices of both networks were also assessed and showed statistically similar reporting frequencies (survey
network mean ¼ 10.9, SE ¼ 1.5. web based network mean ¼ 10.3, SE ¼ 1.7) and relationship patterns, whereby data obtained
through the survey and interviews with participating organisations replicated 99.4% of the relationships identified through
the hyperlink methodology. Subsequently, data derived from both the website-based methodology and the combined survey
semi-structured interview approach were amalgamated to overcome the aforementioned limitations to form the focal
network on which analysis was undertaken.

2.4. Analysis of the conservation collaboration network

We analyzed the structure of the network by employing Exponential Random Graph Modelling (ERGM) undertaken with
p*net software (Wang et al., 2009). We used ERGM to statistically identify over or under-representation of patterns in the
network (configurations) compared to what would be expected to occur through chance alone (Robins and Morris, 2007;
Lusher et al., 2012) (Table 1). Network configurations found to be over or under-represented can then be used to infer the
presence of social processes (e.g. innovation and trust) important for conservation and natural resource management (Bodin
et al., 2006; Bodin and Tengo, 2012; Lubell et al., 2014; McAllister et al., 2015). The ERGM statistically infers the probability of
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network configurations occurring relative to the presence of other network characteristics (Lusher et al., 2012). This is done by
comparing observed frequencies of subnetwork configurations with frequencies derived from a large set of randomly
generated networks to determine if these configurations are prevalent or rare in the network under study (Snijders and
Pattison, 2006). Importantly the model specifications used in ERMGs reproduce many of the structural features common
in observed social networks and test for the prevalence of subnetwork configurations given the distribution of all other
configurations included in the model (Snijders and Pattison, 2006).

We were primarily concerned with understanding the social processes of trust and innovation within the orangutan
conservation community and subsequently, focused our attention on sub-network configurations related to network
openness and closure (Table 1). Tendencies towards openness, where actors are connected to other actors who are in turn
connected to different actors is thought to facilitate innovation through the uptake of novel information and techniques
(Bodin and Crona, 2009, Lusher et al., 2012). Through such open bridging structures, actors are better able to access novel
forms of information from distant parts of the network (Berardo and Lubell, 2016; Newman and Dale, 2005). Openness within
the network is demonstrated through the presence of open ‘star’ configurations where a central actor is connected tomultiple
actors. Conversely, closure, where all actors are connected to one another is theorised to promote trust by lowering risk and
transaction costs associated with establishing a new partner as well as imposing sanctions for selfish behaviour (Burt, 2001).
Since trust and innovation are important for addressing complex problems such as conservation, a balance between openness
and closure is therefore needed (McAllister et al., 2017).

The prominence and influence of several key attributes that could explain the social processes observed in the network
configurations were also incorporated into the models. The parameterization of these individual level characteristics as bi-
nary, categorical or continuous variables facilitates examination of attribute-related processes on network ties. Attributes of
interest in this analysis included the age of the organization, registration location, its area of operation, and primary activity.
The method in which data was obtained (i.e. website-based or combined survey/interview approach) was also included as a
binary attribute to control for potential reporting bias. The age of an organization is considered to be a likely predictor of
network ties with older organizations positively correlated with number of ties (Armsworth et al., 2012; Guo and Acar, 2005).
A close geographical proximity between actors is theorised to increase the likelihood of collaboration (Lomi and Pallotti, 2012;
Whittington et al., 2009). For the Bornean Orangutan conservation network, geographical proximity can be considered as the
area in which the organization is operating (e.g. undertaking conservation interventions in the same national park or region)
or where the organization is registered (e.g. head offices located in the same country). Close geographical proximity can ease
logistical constraints and represent similarities in the governance structures and policy environments inwhich organizations
operate. For example, within this case study system, social organization policies (i.e. Indonesia Law 17 of 2003, Malaysia
Societies Act 1966) restrict the activities of international non-governmental organizations. Consequently collaborations are
established to channel resources from outside Borneo in support of oneground activities. As orangutan conservation involves
a series of complementary activities, (e.g. research is needed to identify priority areas for protection, habitats need to be
protected for rescued individuals to be released into) it was expected that ties would exist between actors of different activity
types. Alternatively it was also thought that within each of these specializations, hubs of expert knowledge may develop, thus
reinforcing ties between actors undertaking the same activity (see online appendix able A2 and A3 for further detail).

2.5. Perceptions of trust, innovation and collaboration

Collaborative interactions can involve the exchange of similar resources (e.g. information) or dissimilar resources. The
latter of these two exchanges present greater challenges to accurately measure and account for, particularly if the collabo-
ration involves the exchange of tangible resources (such as money or equipment) for intangible benefits (such as knowledge,
expertise or reputational benefits) (Kaplan and Norton, 2004). As such, calculating the perceptions of collaboration from the
perspective of an individual organization is a useful mechanism to gauge interactions (Kaplan and Norton, 2004; Wagner
et al., 2010).

To measure perceptions of trust, innovation and overall collaboration and to identify factors that influence these per-
ceptions, survey participants were asked to score the frequency in which they experience knowledge gain through collab-
orative interactions as well as an increase/loss of trust. Trust can arise between actors for specific dealings and interactions
(e.g when one actor trusts another actor in regards to particular issue), or can occur more generally where actors can base
judgements of trustworthiness based on their own frame of reference (Baral, 2012). Our survey gauged the latter ‘generalized’
definition of trust (see online appendix A1 for further detail). Additional elements that characterize the advantages and
disadvantages associated with collaboration were referred to in the survey to gauge an overall perception of collaboration
(online appendix Table A4). Reported values for advantages and disadvantages were then averaged to calculate scores for
positive and negative perceptions of collaboration.

The relationship between trust and innovation scores and the four organizational attributes (age of organization, regis-
tration location, area of operation and primary activity) was assessed usingWelch’s ANOVA. As with the ERGM analysis, age of
organization was included as a continuous variable and registration location, area of operation and primary activity char-
acterized as categorical variables (online appendix Tables A3 and A4). However, unlike in the ERGM, area of operationwas re-
classified as number of operational areas in order to ensure organization anonymity. In addition, attributes relating to
financial capacity (primary source of funding (public donors/other) and annual gross income (whole organization $US p.a.)),
were also included as a categorical and continuous variable respectively. Information on primary source of funding was
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obtained through the survey and verified through content analysis from annual reports and financial statements. Organi-
zations were considered to obtain the majority of funding from public sources if donations and contributions outweighed
income obtained through grants and corporate sponsorship. Information on annual gross income was obtained from the
latest published financial statement for each organization.

This same methodology was used to assess the relationship between overall positive and negative perception scores and
organisational attributes. A polynomial regression was then fitted to explain the relationship between perception scores and
number of actors with which an organization was reported to collaborate with (as recorded by other actors in order reduce
biases associated with self-reporting). A polynomial regression was selected as it was hypothesized that collaborative fre-
quency involved a cost benefit trade off, where few partners would yield few advantages or disadvantages andmany partners
would necessitate significant investment likely to outweigh advantages.

3. Results

3.1. Network analysis

The ERGM estimates presented in Table 2 indicate the network structures that are prevalent in the Bornean Orangutan
conservation network. The significant and positive coefficient for reciprocity indicates a strong propensity for collaboration
between stakeholders involved in this network. Furthermore, the significant and positive coefficient for the open-out-star
configurations demonstrates a strong tendency of actors to collaborate and exchange resources with multiple other actors.
ERGM analysis revealed a positive coefficient for closed triangles, however this result was not significant.

The estimates for the primary activity attribute parameters indicate the tendency for actors performing capacity building
activities (i.e. fundraising and institutional support) to collaborate with actors performing direct action activities (i.e. rescue
and rehabilitation of orangutan or habitat protection/restoration). None of the other ERGM estimates for activity attributes
(age, registration location, and area of operation) were significant (Table A5). Method of data collection was not found to be
significant.

3.2. Perception analysis

The reported perceptions of knowledge exchange were far higher than that of trust, reaffirming the tendency of the
network to open structures that promote innovation revealed by the ERGM analysis (Fig. 2). Perception analysis of trust and
innovation revealed no statistically significant relationship with any of the included organisational attributes.
Table 2
Exponential random graph model results for the Bornean Orangutan conservation network based on data accumulated from the hyperlink method along
with qualitative surveys and semi-structured interviews a. Herewe present key configurations of interest. Additional parameters were included in the model
to improve convergence. Positive configuration estimates signify that the configuration appears in the network more than what would be expected from
chance alone.^Depicts “activity type” sender effects from capacity building organisations to direct action organisations. Full results for all converged models
(i.e t values smaller than 1 for all un-fitted effects) is presented in the online appendix (Table A5).

CONFIGURATION MERGED NETWORK

ESTIMATE SD T-RATIO

Reciprocity 2.140* 0.426 -0.084

Open-out-star (Innovation) 0.747* 0.291 -0.075

Closure (Trust) 0.313 0.201 -0.066

Sender effect̂ 0.234* 0.094 0.048

* shows 95% significance for the parameter. t-ratio ¼ (observation e sample mean)/standard error, where values less that 0.1 for selected effects show
goodness of model fit.

a Parameter estimations based onmodels with fixed density of 0.076. Table only includes key configurations of interest and of importance for interpreting
results, the latter of which depicted by .̂



Fig. 2. Perceptions of trust, knowledge exchange and organizational attributes. Grey bars depict average score reported by organizations belonging to each of
the attribute categories. Error bars show 95% confidence intervals. P values calculated using Welch’s t-test.
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No organizational attributes (age of the organization, registration location, its area of operation, primary activity, funding
source or annual income (Fig. 3) had a statistically significant relationship with overall perceptions of collaboration. However,
we observed a few general trends. Most notably, organizations funded primarily by donations from the public perceived
lower benefits of collaboration than organizations funded by other NGOs and private donors such as business and philan-
thropic funds (Fig. 3b). Locally-registered organizations reported a higher positive perception of collaboration than inter-
nationally registered organizations. Similarly, organizations undertaking direct action activities, such as habitat restoration
reported a more positive perception than capacity building organizations.

A positive and statistically significant relationship was found between overall positive perceptions and number of partners
(R2 ¼ 0.42, P¼ 0.03). The relationship between the negative perception scores and number of partners was not significant (R2

¼ 0.07, P ¼ 0.3) (online appendix Fig. A1).
4. Discussion

The significant over-representation of open-out-star configurations suggests a strong innovative capacity within the
Bornean Orangutan conservation sector as actors are frequently connected to multiple and otherwise disconnected actors.
Responses to the qualitative survey reinforce this finding, as knowledge gain was the most frequently reported benefit ob-
tained through collaboration. The significance of the activity type attribute parameter conveys a tendency for collaboration to
occur between organizations performing capacity building roles and those undertaking direct action. Whilst this pattern is
not surprising, it provides important insight into how resource exchange influences the self-organization of the Bornean
orangutan conservation network.

The positive albeit non significant estimates for closed configurations could be indicative of stakeholders perceiving a low
degree of risk associated with the partnership, and therefore not having the need to reduce risk through closed structures
(Berardo and Scholtz, 2010). This is supported by the survey results showing that as the number of partners increases, the
benefits perceived (and not the disadvantages) also increase. Closed configuration results also suggest that trust forming
processes are taken place in some parts of the network, but not others. This is supported by the perception results that suggest
that levels of trust are not equally distributed between stakeholder groups. Organisations reliant on public donations as a
primary source of income reported lower, but non significant levels of trust than organisations that obtain funding through
other means (Fig. 2C). Similarly, organisations performing capacity building activities reported a lower level of trust than



Fig. 3. Perception scores and organizational attributes. X axis depicts organizational attributes, Y axis shows positive and negative perception scores for
organizations that participated in the survey. 3a; for each organizations negative and positive perceptions were correlated with reported annual income (top left)
and organizational age (top right). Positive values as depicted as black diamonds and negative scores as circles. 3b; Organizations were placed in one of two
categories for each of the attributes (Funding source, registration location, number of provinces operating in and action type). Positive and negative perception
scores were averaged across organizations belonging each category for each attribute. Positive perceptions are depicted in light grey, negative perceptions shown
in dark grey. Difference between each categories positive perceptions and negative perceptions was analysed using Welch’s ANOVA, associated p values recorded
for each analysis.
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organisations involved in direct action (Fig. 2F). As the ERGM attribute analysis revealed “primary activity” as an important
determinant of collaborative partnerships, the greatest opportunity to improve the distribution of trust across the network
may exist between organizations that undertake direct action and organizations involved in capacity building.

“The tendency towards open configurations over closed configurations, combined with the variation in perceptions of
trust suggests that in some parts of the current network stakeholder interactions are focused on addressing coordination
problems, thought to arise when actors share a similar final goal, but that there is still a need to support the formation trust in
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other parts of the network (Berardo and Lubell, 2016; McAllister et al., 2017). As initially articulated by Ostrom and Ostrom
(1990) and summarised by Bodin et al. (2016), successful collaborative management of common resources requires actors to
prioritise the long term greater good over individual short term benefits. However, accomplishing this in the context of
orangutan conservation is difficult when shared vision of the greater good is non-existent or at best, poorly defined (Meijaard
et al., 2012). Survey responses revealed organisations held differing opinions on the greatest threats to Orangutan ranging
from habitat loss generally (n¼ 7) Oil Palm plantations specifically (n¼ 4) hunting and human/wildlife conflict (n¼ 3) issues
with law enforcement and corruption (n ¼ 2) and mining (n ¼ 1). In addition, three interview respondents expressed that
disagreements on the ‘best outcomes’ for a project have impacted their collaborative endeavours. Engaging with and
receiving support from industry partners and representatives was seen as necessary means for achieving ‘bigger picture’
outcomes by some organisations, “Unless NGOs change their approaches and truly engage with everyone else, we won't be
successful”. Where as others felt engaging with bodies contributing to the problemwas unethical and therefore “firmly reject
any form of cooperationwith the companies which we know to be causing the destruction of wildlife habitat”. These findings
suggest that the orangutan conservation network would likely benefit from trust building strategies that enable stakeholders
to collectively prioritise and adequately respond to the multiple threats facing the species.

As there are costs associated with establishing and maintaining a single relationship, maintaining relationships with large
number of actors is likely to be inefficient (Koskinen and Daraganova, 2012; Sayles and Baggio, 2017). Our perception results
demonstrate that whilst there is not a significant increase in perceived disadvantage relative to number of partners, there is a
trade-off in relation to the benefits. The number of collaborative partners was positively correlated with perceived benefits of
collaboration to a point (16 partners), beyond which benefits begin to diminish. One explanation for the apparent lack of
perceived disadvantage of collaboration within the orangutan conservation network might be that there is little pressure on
individual organizations to be selective about collaborative partners. For example, the relatively consistent funding available
to the sector even in the absence of reliable performance indicators may reduce the urgency of critically assessing conser-
vation and collaboration strategies. Our partnership perception evaluation was based on interactions between non-profit,
non-government conservation organizations and it is likely that these perceptions would change when interacting with
organizations belonging to other sectors involved in conservation such as government and industry (Guerrero et al., 2014,
Lubell et al., 2014). Further research is needed to understand how the non-governmental sector fits within the broader
institutional environment responsible for the management of the species.

Previous evaluations of the effectiveness of the USAID funded Orangutan Conservation Services Program (OCSP) identified
the need for a new collaborative management strategy to build upon the strengths of the already established network (Fisher,
2010). More recently, the United Nations Environment Program Great Ape Survival Partnership (UNEP GRASP) has
emphasised the importance of collaboration to address the conservation crisis facing great apes (UNEP GRASP 2015). Our
results reveal that the Bornean Orangutan conservation community has an overall positive perception of, and engages in
collaborative partnerships. However, collaboration is not synonymous with effectiveness. Whilst ensuring favourable atti-
tudes and relationships that arise from the collaborative process is an important first step, behaviour change and cooperation
between stakeholders is needed to solve collective-action problems such as those associated with conservation of an en-
dangered species (Bodin et al., 2016; Lubell, 2004, 2015). This study provides important insight on how reported weaknesses
and inefficiencies of the orangutan conservation sector are not necessarily due to a lack of collaborative effort per se, but
rather points to a limited capacity of these partnerships to achieve the desired outcome of conserving Borneo’s Orangutan.
5. Conclusion

Conservation of individual species such as the orangutan, requires cooperation between a myriad of stakeholders from
across the globe.Whilst securing populations of the critically endangered Great Ape depends on proper land use planning and
management, which is currently absent, improving the efficacy of collaboration between conservation organizations is an
essential precondition of success. To achieve this, social processes pertaining to both trust and innovation are needed. Our
results show collaboration to be occurring between conservation organisations, particularly from those undertaking capacity
building activities to those undertaking direct action. However, levels of trust are not equally distributed between stakeholder
groups.While current stakeholder interactions are characterised by social processes pertaining to knowledge exchange, there
are areas in the network where stakeholder interactions exhibit denser ties, and it is here were trust formation processes can
be supported. Combined, these findings suggest that encouragement of generalised collaboration should be replacedwith the
development of strategic capacity development initiatives targeted to the specific needs of actors operating in different parts
of the network.

More specifically, our study highlights that efforts to develop operational complementarities are needed. For example,
organizations with strong fieldwork capabilities or strong connections with local communities may benefit from assistance
with administrative and reporting requirements that have previously been identified as being beyond the operational ca-
pacity of some smaller organizations (Fisher, 2010). Both granting bodies and public donors have the potential to play an
important role in encouraging the adoption of these practices. In addition, investigations should be made to identify and
reduce duplication of effort in many projects as a means of reducing competition for donor resources and improving the
efficiency of interventions (Mace et al., 2000). With regard to the latter, a better understanding of how different strategies
contribute to the broader goals of the orangutan conservation community (e.g., maximizing the number of wild orangutans)
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and at what costs, as well as how efficiently different organizations contribute to these goals, could facilitate strategic
decision-making about optimal forms of collaboration.
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