
Moshier, Andrea, Steadman, Janna and Roberts, David L. (2019) Network 
analysis of a stakeholder community combatting illegal wildlife trade.  Conservation 
Biology, 33 (6). pp. 1307-1317. 

Kent Academic Repository

Downloaded from
https://kar.kent.ac.uk/73696/ The University of Kent's Academic Repository KAR 

The version of record is available from
https://doi.org/10.1111/cobi.13336

This document version
Author's Accepted Manuscript

DOI for this version

Licence for this version
UNSPECIFIED

Additional information

Versions of research works

Versions of Record
If this version is the version of record, it is the same as the published version available on the publisher's web site. 
Cite as the published version. 

Author Accepted Manuscripts
If this document is identified as the Author Accepted Manuscript it is the version after peer review but before type 
setting, copy editing or publisher branding. Cite as Surname, Initial. (Year) 'Title of article'. To be published in Title 
of Journal , Volume and issue numbers [peer-reviewed accepted version]. Available at: DOI or URL (Accessed: date). 

Enquiries
If you have questions about this document contact ResearchSupport@kent.ac.uk. Please include the URL of the record 
in KAR. If you believe that your, or a third party's rights have been compromised through this document please see 
our Take Down policy (available from https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies). 

https://kar.kent.ac.uk/73696/
https://doi.org/10.1111/cobi.13336
mailto:ResearchSupport@kent.ac.uk
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies


 

 

 

This article has been accepted for publication and undergone full peer review but has not been 

through the copyediting, typesetting, pagination and proofreading process, which may lead to 

differences between this version and the Version of Record. Please cite this article as doi: 

10.1111/cobi.13336. 

 

This article is protected by copyright. All rights reserved. 

 

Network analysis of a stakeholder community combatting illegal wildlife trade 

Andrea Moshier1*, Janna Steadman1 and David L. Roberts1 
 
1 Durrell Institute of Conservation and Ecology, School of Anthropology and Conservation,  
Marlowe Building, University of Kent, Canterbury, Kent, CT2 9NF, United Kingdom 
 
* Corresponding author:  andrea.moshier90@gmail.com 
 
Running Head:  Wildlife Trade  
 
Keywords:  academic, community, enforcement, network centrality, NGO, social network 
analysis 
 
Article Impact Statement:  Communication among those combatting illegal wildlife trade is 
confounded by stakeholder variables (ethics, confidentiality), competition, and fundraising. 
 
Abstract:  The illegal wildlife trade has emerged as a growing and urgent environmental 

issue.  Stakeholders involved in the efforts to curb wildlife trafficking include non-

governmental organizations (NGOs), academia, and state government/enforcement bodies.  

The extent to which these stakeholders work and communicate amongst each other is 

fundamental to effectively combatting illicit trade.  Using the United Kingdom as a case 

study, we conducted a mixed methods study using a social network analysis and stakeholder 

interviews to assess communication relationships in the counter wildlife trafficking 

community.  NGOs consistently occupied 4 of the 5 most central positions in the generated 

networks, while academic institutions were routinely the converse, filling 4 of the 5 most 

peripheral positions.  However, NGOs were also shown to be the least diverse in their 

communication practices, compared to the other stakeholder groups.  Through semi-

structured interviews, personal relationships were identified as the biggest key to 

functioning communication.  Participant insights also showed that stakeholder-specific 
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variables (e.g. ethical/confidentiality concerns), and competition and fundraising, can have a 

confounding effect on inter-communication.  Evaluating communication networks and intra-

stakeholder communication trends is essential to facilitate a more cohesive, productive, and 

efficient response to the challenges of combatting illegal wildlife trade. 

 

Introduction 

As one of the 4 largest illicit trades along with drugs, weapons, and human trafficking, the 

illegal wildlife trade is worth upwards of US$20 billion (Kurland & Pires 2016).  The trade is 

highly varied, including both animals and plants; their live and derivative forms used in 

many sectors (Schneider 2008; Illes 2016).  The illegal trade in wildlife undermines 

sustainable trade, as outlined under the Convention on the International Trade in 

Endangered Species (CITES) (CITES 2017); the overarching inter-governmental institution 

responsible for regulating wildlife trade for its 183 member parties (CITES 2017).   

 

Perpetrators of illegal wildlife trade operate internationally, across varying socioeconomic 

levels and demographic groups; and there are often links to organized crime within the most 

lucrative trafficking circuits (Wyatt 2009; Haas & Ferreira 2015; Illes 2016).  These linkages 

manifest themselves as sophisticated communications and operations networks (Wyatt 

2009; Haas & Ferreira 2015).  Enforcement activities to disrupt trafficking rings include the 

aim to identify and remove key persons, whose absence causes the most disruption among 

the web of operators in the illegal supply chain (Haas & Ferreira 2015).  This pointed 

approach invokes social network analysis techniques.  Social network analysis examines 

linkages and attributes between actors known as “nodes,” and is becoming recognized as a 

useful tool in conservation (Borgatti et al. 2013; Mbaru & Barnes 2017; Groce et al. 2018).  
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Output diagrams display complex relationships in ways that can help identify critical 

relationships in a network, such as nodes that are the most central to its success, and 

clusters among similar actors (Haas & Ferreira 2015; Hinsley et al. 2016).   

 

Observing the ties (linkages) that represent relationships between actors, social network 

analysis can help conservation enforcers glean knowledge of influential links, systemic 

bottlenecks, insulated subgroups, and much more (Cross et al. 2001; Prell et al. 2009). 

However, enforcement bodies are not the only institutions involved in shaping the response 

to wildlife trafficking. In addition to action from the enforcement sector, stakeholders from 

other state departments, NGOs, academic communities, and others have also responded to 

the threat posed by illegal trade (Baker 1999; Nurse 2013; Hinsley et al. 2016).  Enforcement 

technique, strategy, execution, etc. can be informed and influenced (both positively and 

negatively) by government, NGOs, and academic findings (Baker 1999; Parr 2011).  Like the 

networks they are trying to disrupt, the counter wildlife trafficking (CWT) community is 

formed of many individuals and institutions, some more influential than others, who can 

affect the success of enforcement and mitigation of illegal trade.  As Fahlman (2015) put it, 

“It takes a network to defeat a network.”  

 

While party to CITES, the United Kingdom (UK) is both a known transport hub and demand 

nation for trafficked wildlife, in addition to having an infrastructure of NGOs, academics and 

government/enforcement institutions that address illegal wildlife trade (Illes 2016; 

Utermohlen & Baine 2017).  Enforcement initiatives such as “Operation Charm,” a 

cooperative effort between London’s Metropolitan Police and Non-Governmental 

Organizations (NGOs), have been responsible for substantial CWT enforcement successes 
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and confiscations (Stewart 2000; UK Environmental Law Association 2016).  Illegal wildlife 

trade caught the attention of the British royal family, and has received increasing political 

attention in recent years through programs like the Illegal Wildlife Trade Challenge Fund—

which allocates £14 million to projects around the world (DEFRA 2017; The Royal 

Foundation 2017).  The relatively high profile of wildlife trafficking in the United Kingdom, as 

well as its hosting headquarters or site offices for 72 institutions whose work involves 

studying and tackling the illicit trade makes the country an excellent model for social 

network analysis.   

 

Understanding the sophisticated web of collaborations and communications in many 

trafficking operations, it begs the question as to what the communication network between 

conservation actors looks like.  Does the CWT community work together productively?  

Effective intra-stakeholder dialogue is important in fostering greater coordination and 

innovation, while reducing bottlenecks in communication and replication of efforts (Kraut & 

Streeter 1995; Crane & Livesey 2003).  Considering that many trafficking networks are 

designed for efficiency, often at the expense of security (Haas & Ferreira 2015), what do the 

various CWT stakeholders value and demonstrate during their communications with each 

other?  Using the United Kingdom as a case study, here we apply social network analysis to 

(a) establish communication relationships between stakeholder groups combatting illegal 

wildlife trade; (b) illuminate patterns between them; and (c) highlight themes to intra-

stakeholder dialogue. 

 

Methods 
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This research was approved by the Research and Ethics Committee of the [blinded], and 

conducted between May and August 2017.  The study used two methodological approaches, 

social network analysis and semi-structured interviews with stakeholders.  We employed an 

advanced search on Google.com with the terms “illegal wildlife trade” and sites or domains 

ending in “.co.uk” to restrict results to organizations within the United Kingdom (UK), and 

“.ac.uk” to identify universities in the UK with academics who worked on wildlife trafficking.  

Snowball sampling from both participant recommendation and website content, suggesting 

institutions and key individuals, also identified additional stakeholders (Newing et al. 2011).  

We ultimately compiled a list of 72 institutions, including NGOs, government and 

enforcement agencies, and universities.  We engaged these stakeholder groups with the 

understanding that illegal wildlife trade involves many other actors, including trading 

associations, online sites, donors, and the transport and financial sectors. 

  

Questionnaires 

We developed a questionnaire using the software Qualtrics, Version 6-8.2017 (Supporting 

Information, S1).  The questionnaire contained primarily closed-ended multiple choice 

questions, with one open-ended question regarding the participant’s job title.  The 3 

primary blocks consisted of matrices pairing organizations against frequency, to ascertain 

how often the respondent communicated with the listed institution.  If they clicked on any 

frequency other than “Never,” they were presented with a follow-up question regarding 

which party instigates communication more frequently between the 2 of them.  Another 

question asked respondents to rank their most-frequently used methods of communication 

from a list of choices.  Finally, using a Likert scale, participants were asked to gauge general 
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perception of the level of challenge associated with communicating with other stakeholder 

groups. 

 

Using the anonymous link function copied into individual emails, we distributed the 

questionnaire to the 72 institutions identified via the advanced Google search and snowball 

sampling.  In order to be a candidate for receiving a questionnaire, NGOs had to have either 

a physical address or a phone number in the UK.  We chose to limit government and 

enforcement agencies to only those overarching and key divisions, unless they were 

mentioned frequently as a snowball referral. For example, the UK has 82 individual police 

forces, the majority of which were excluded due to level of relevance to and bandwidth of 

the project’s scope (United Kingdom Home Office 2013). The selection criteria resulted in 41 

NGOs, 19 universities, and 12 government/law enforcement organizations.  We sent 

candidates, one person per an organization, an initial email requesting their participation. If 

resources or referrals for the organizations identified a staff member who worked on trade 

issues, then that individual was targeted for the survey. Otherwise the email requested that 

the survey be answered by whoever they deemed as most pertinent to the subject.  Initial 

survey requests were followed up by another request approximately 3 to 4 weeks later; and 

another 2 weeks after that if necessary.  For organizations that listed a phone number, we 

augmented their follow up email with a phone call if they had not replied.  Depending on 

the contacts we were able to acquire, we sent survey request emails out through general 

“contact us” forms and email addresses listed on organizations’ websites, as well as 

personal email addresses.  Survey participants were made aware that, while their names 

would remain anonymous, the name of their organization would be mapped in a network 

analysis intended for publication.  
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Statistical & Network Analysis 

Questionnaire responses were imported from Qualtrics into Microsoft Excel for cleaning and 

basic statistical analysis, then into UCINET 6 (Borgatti et al. 2002) for network analysis.   

We separated the data on who respondents communicated with into 2 networks to analyze; 

a 72x72 matrix which included non-respondent organizations, allowing us to examine 

general trends in the network at large, and a 43x43 matrix which excluded non-respondent 

organizations, enabling specific statistical inquiry with higher confidence.  Working first with 

the 72x72 matrix to look at the wider community, we used a Freeman degree centrality 

calculation to count the number of links held by each actor, or node, and to check for 

isolates (i.e. completely disconnected nodes) (Borgatti et al. 2013).  A paired t-test 

determined the significance of the centrality of respondents’ organizations versus non-

respondents’ organizations.  To examine whether the types of stakeholder groups differed 

in their centrality, we created attribute files for each combination and conducted a t-test 

against degree centrality for significance.   

 

Separately on the 43x43 matrix, which was the dataset of respondents only, we performed 

the same Freeman degree centrality analysis.  Through use of the External-Internal (E-I) 

index, which determines the diversity of ties between nodes, we questioned the presence of 

homophily among stakeholders.  The concept of homophily suggests that similar actors are 

drawn to each other, and have a natural ease of communications (McPherson et al. 2001; 

Prell et al. 2009).  Paired t-tests reviewed significance by comparing 2 stakeholder groups 

against their E-I index values.  We then conducted a paired t-test to determine significance 

of centrality against 2 attributes: 1) respondents who ranked email as their most frequently-
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used method of communication, and 2) stakeholders whose respondent said that 50% or 

more of the organization’s staff was comprised of people working specifically on illegal 

wildlife trade.  We compared these attributes against centrality because, respectively, the 

theme of email usage was often raised during stakeholder interviews, and we wanted to 

assess if/how the size and focus of organizations influenced placement in the network.  

 

For the final 3 questions that asked respondents to rank NGOs, enforcement organizations 

and academics/academic institutions from 1 to 5, based on how challenging they found 

communicating with them, we analyzed the data in IBM, SPSS Statistics, Version 24 (IBM 

Corp. 2016).  We used a Kruskal-Wallace test, followed by post hoc Dunn’s (1964) pairwise 

comparisons with a Bonferroni correction to compare.   

 

Interviews 

In total, semi-structured interviews were conducted with 11 individuals highlighted during 

our systematic survey process; 4 from NGOs, 4 academics, and 3 from government advisory 

bodies or enforcement agencies—an effort to have as equal representation of ideas from 

stakeholders in each group as possible.  Of the interviewees, all were solicited to complete 

the survey; two did not.  The interviews took place in person or via skype and, due to the 

time frame and scope of the project, were meant to supplement survey results with added 

human dimension, not reflect an ideal sample size.  Interviews typically lasted 45 minutes to 

one hour and consisted of 15 questions (Appendix S2) based on literature review and the 

authors’ own experiences navigating the CWT community.  Content of the questions was to 

determine who these specialists communicate with regarding illegal wildlife trade, and what 

kind of barriers exist to communications with their counterparts.  We then performed a 
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thematic coding analysis, using QSR International's NVivo Pro 11 software, to identify idea 

patterns across the dataset (QSR International Pty Ltd. 2015). 

 

Results 

Statistical & Network Analysis 

Of the 72 institutions to which the questionnaire was distributed, 43 (59.7%) gave 

responses.  From the contacted organizations, 46.3% (n 19) of NGOs, 89.5% (n=17) of 

academic institutions, and 58.3% (n=7) of government/enforcement organizations returned 

questionnaires.  While social network analyses are vulnerable to low response rates, rates of 

60-70% are regarded as producing robust data, with <0.01 network measurement error 

(Kossinets 2006; Wang et al. 2012; Cronin 2016).  A chi-square contingency table showed a 

significant association between number of responses and stakeholder group (2(2)=10.053, 

p<0.010); academics had a high rate of response, NGOs were poor, and 

government/enforcement organizations responded at expected levels. 

 

Analysis of the 72x72 stakeholder network (Fig. 2) revealed that there were no isolates, and 

the network was generally well-connected.  The centrality between the organizations of 

respondents and non-respondents was not significantly different (t(28)=-1.255, p=0.394).  

This factor, along with question designs that reminded respondents to consider outgoing 

and incoming communications, ensured that non-respondent organizations could be 

included to describe the network at large.  In-degree centrality scores analyzing who sat in 

the middle of the network based on the number of ties directed toward the node, ranged 

from 2 to 87 (mean of 28).  Four of the top 5 most central stakeholders were NGOs, and 4 of 

the 5 institutions that displayed the least In-degree centrality were academic institutions 
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(Table 2).  While there is no significant difference (t(11)=-1.937, p=0.337), between the 

centrality of NGOs and government/enforcement organizations within the network, NGOs 

are more central than academic institutions (t(40)=14.244, p=0.001).  Alternatively, 

academic institutions have a statistically higher In-degree centrality than 

government/enforcement bodies (t(11)=-11.950, p=0.004).   

 

The 43x43 stakeholder network also did not have any isolates, and centrality scores ranged 

from 2 to 87 (mean of 27).  Three of the top 5 most central stakeholders were NGOs; the 

remaining 2 being government/enforcement organizations (Table 2).  Of the stakeholders 

least central within the network, 4 were academic institutions and one was an NGO (Table 

2).  There was a significant difference (p<0.001) between the E-I index values of NGOs and 

academic institutions; suggesting academics have more diverse connections than the former 

(t(16)=2.693).  Government/enforcement organizations also had more diverse connections 

than NGOs (t(6)=-1.692, p=0.005), however we found no significant difference between the 

index values of government/enforcement and academic respondents (t(6)=0.307, p=0.680).  

Analyses also indicated that stakeholders who ranked email as their most frequently-utilized 

medium to communicate about wildlife trafficking occupied more central positions in the 

network (t(31)=13.483, p=0.007).  Results suggest that stakeholder organizations that have 

50% or more of the staff involved with work on the challenge display greater In-degree 

centrality (t(3)=-11.112, p=0.036). 

 

A Kruskal-Wallace test revealed there were significant differences between the distributions 

of how challenging respondents found distinct groups to communicate with (H(2)=8.661, 

p=0.013).  The post hoc analysis revealed a statistically significant difference in median 
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rankings between academics (52.10) and enforcement organizations (72.55) (p=0.022), but 

not between any other group combination.  Respondents found academics/academic 

institutions significantly easier to communicate with than enforcement organizations (Fig 1). 

 

 

Interviews 

Eight of 11 interviewees (72.7%) identified intra-stakeholder CWT communications as below 

adequate.  Common themes emerged from interviews with individuals of each stakeholder 

group, which were punctuated by thought-provoking outliers.   

 

Motivations and Goals.  Overwhelmingly, participants cited personal relationships as the 

primary driving force behind productive communications in the CWT community.  When 

asked if they felt that their goals relating to illegal trade differed with those of their 

counterparts, the majority of participants thought that everyone had similar overarching 

goals (e.g. protecting the interests of wildlife), but differing approaches and competing 

demands sometimes hindered collaboration.  Five of the 11 participants clearly referenced 

that they felt they communicated with a diverse set of stakeholders, in both occupation and 

ethos, and that their agenda and practices around illegal wildlife trade were influenced by 

their counterparts.   

 

Stakeholder Specific.  Some themes in communications were uniquely observed in the 

context of stakeholder group.  For instance, with one exception from an NGO, ethical and 

confidentiality concerns were cited exclusively by participants from academia and 

government/enforcement bodies as a specific challenge that can hamper communications 
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and frustrate involved parties.  Additionally, one enforcement participant mentioned many 

instances where their bounds of confidentiality caused other stakeholders to chafe when 

interfacing with them.  They followed this up by asserting the importance of personal 

relationships in counteracting those types of frustrating situations.  Respondent 4 

contended that the interest and number of trained individuals among UK police forces on 

CITES matters is regrettably low, especially as personnel changes in forces affect 

consistency, making the establishment of contacts in the enforcement sphere difficult.  The 

political influence held by government/enforcement organizations make them a desirable 

contact to have, but, as Respondent 8 also lamented, 

“If you have turnover of staff you can’t learn about the fourth biggest trade in 

the world and how to tackle it in six months. It’s just impossible.” 

Two academic interviewees commented how they thought the new policy on open access 

research in the UK would help make their findings more accessible to CWT practitioners 

(Research Councils UK 2017).  Additionally, participants raised the matter of competition 

and fundraising as a challenge that can arise when trying to interface with NGOs, or a 

certain “jealousy” with information (Participant 11).  

 

Overarching Barriers.  Several participants, spanning all the stakeholder groups, mentioned 

ego and organizational politics as elements that impede communication around illegal 

wildlife trade.  Participant 5 made the point that these elements, combined with the 

inherently small number of CWT stakeholders, also put the community at risk of becoming 

an “incestuous” network.  They gave an example from their recent experience liaising with 

CWT actors in the United States, 
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“When they work together and want advice about a particular country or a 

particular program or a particular species they all go to the same people. 

Which means that particular stories circulate all the time.  And then you try 

and backtrack to where did that story come from, and it’ll be a particular 

individual who is well known in the wider networks and whenever they 

want to know anything about topic ‘X,’ they go to that person. And they just 

take that person’s view as the truth.” 

Unexpectedly, over half of the participants felt strongly that there is a glut of emails in the 

sphere of communications, to its detriment.  While all acknowledged that face-to-face 

encounters were most productive for communications, they recognized it as a practical 

impossibility.  However, at least 2 participants felt that more meaningful communicating 

would be accomplished if people “just picked up the phone” (Participant 1), as opposed to 

spending the day clearing their inbox.  Participant 8 went as far to say that,  

“…everyone in conservation should go on a management training course,”  

as they felt that stakeholders often abuse and overextend the use of email.  In addition to 

those impediments to communications, other notions about what participants want to see 

improved also emerged.  For instance, there was a trend of participants intimating the 

increasing need and desire to communicate with high-level decision makers; whether it be 

internal to the network at NGOs, in politics to influence priorities, or banks and businesses 

to change policy.   

 

There was one participant who was isolated in their notions of what would yield for better 

results in CWT stakeholder communications.  Participant 10 advocated that communication 

networks could be diversified by challenging the prevailing narrative around illegal wildlife 
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trade.  They wanted to encourage more debate within the community, especially around 

the idea of sustainable trade.  They also felt that academics should be more outspoken 

stakeholders in terms of entering and engaging the public arena on the issue.  Despite the 

diversity added by this participant’s views, the theme of scheduled, collaborative meeting 

groups was consistently mentioned for ease and interfacing as a way that stakeholders did 

much of their effective communicating.  Two interview participants indicated the NGO, 

Wildlife and Countryside Link in particular when referring to a venue for these meet ups.  It 

was also specified 3 times in the section at the end of the survey that requested 

respondents cite unlisted pertinent organizations.  Wildlife and Countryside Link is a 

coalition organization for members to collaborate over green issues (Wildlife and 

Countryside LINK 2017).  

      

Discussion 

When questioned if they thought that the communication between CWT stakeholders is 

adequate, 8 of 11 interviewees indicated “No.”  Examining this prevailing response against 

results from the network analysis, our study focused on the intersection of how and with 

whom CWT stakeholders communicate, to understand why this sentiment is a trend and 

reflect on opportunities for improvement. Our results concluded that, not only did we find a 

higher level of responsiveness between the different stakeholder groups solicited for 

responses, but the respondents themselves also found certain groups easier to 

communicate with as well.  Moreover, the significant disparity between different 

stakeholders’ centrality paired against levels of homophily indicates that the pattern of 

communications in this network requires balancing, and is a useful model that can be 
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transferred and applied to other country-level or international communities combatting 

illegal wildlife trade.    

 

Questionnaire respondents found academics/academic institutions easier to communicate 

with than enforcement organizations (see Fig. 1).  Indeed, they were proportionately the 

most responsive to our survey requests.  However, despite academic institutions occupying 

more central positions in the network at large (72x72) than government/enforcement 

bodies, 4 of the 5 organizations ranked least central in both networks were academic 

stakeholders. They also did not have a significantly more diverse contact network than 

government/enforcement organizations from the group of respondents.  The effects of 

downsizing resources, bureaucracy, shifting priorities, and staff turnover in politics and 

police forces all put strain on the accessibility and helpfulness of stakeholders in 

government/enforcement positions (Cordella & Tempini 2015; Illes 2016).  So why are 

academics, if they are easier to communicate with and more responsive as well as relatively 

more diverse in who they speak with, consistently showing as some of the least connected 

stakeholders in the network?  

 

Other than several academic respondents mentioning that they observe strict ethical 

anonymity if any of their research participants could be compromised, they are arguably 

under fewer constraints by how and with whom they can communicate compared to 

stakeholders like those in government/enforcement.  However, despite the rise in open 

access, albeit its contested merits (Joseph 2013; Xia 2013), journal paywalls and academic 

exclusivity are often cited as reasons that continue to perpetuate the research-

implementation mismatch, that especially hinders information exchange between 



 

 

 
This article is protected by copyright. All rights reserved. 
 

academics and conservation practitioners (Jarvis et al. 2015).  A different set of priorities 

inherent to academic research and publication can also hinder applicable communication 

and perceived usefulness of contributions from academics.   The “publish or perish” 

phenomenon pervasive to success in academia often results in science that practitioners like 

NGOs or enforcers do not find applicable to their efforts (Kampourakis 2016).  Meanwhile, 

universal stereotypes of academics being out of touch with conservation realities, can lead 

to avoidance by other stakeholders. This notion, while noted in literature, was also echoed 

by an enforcement stakeholder interviewed (Sonnert & Holton 2002).  These alienating 

factors put academic institutions at risk of becoming knowledge silos; where their 

information—often novel—can miss the opportunity to be groundbreaking for CWT because 

they could be better-connected to other stakeholders.   

 

Scrutinizing stakeholders with the lowest centrality ratings in a communications network 

can help identify where missed opportunities to positively connect may be occurring.  In the 

combined measures of the 2 networks, 8 of the 10 stakeholders who held the least central 

positions in the network were academic institutions, and the other 2 were relatively small 

NGOs (See Table 2).  Sitting at the periphery of the network, these actors are equally as 

important as their more-central counterparts, because they potentially represent 

underutilized expertise and underemployed resources for the community as a whole (Cross 

et al. 2001).  Likewise, the tendency for academic stakeholders to sit at the network’s 

periphery also offers an opportunity for other stakeholder groups.  In both network models 

generated, NGOs held prominently central roles.  Ironically, however, they had less diverse 

connections than both academic institutions and government/enforcement organizations, 

communicating mostly with other NGOs.  Understanding stakeholder dynamics like 
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homophily against centrality reminds CWT communities to be mindful of diversifying their 

set of contacts and potential influencers for a greater chance of avoiding an “incestuous” 

network.  If centrally important stakeholders do not communicate with a diverse array of 

organizations/institutions, it is reasonable to suggest that their practices, resources, and 

ideas around wildlife trafficking run the risk of being ‘pigeonholed’ by the behavior.   

 

Marijnen (2017) underscores the hazard with her example of the European Commission 

desk worker who held the same position for several decades procuring funding and 

knowledge around biodiversity in the Central African region, including Virunga National 

Park.  Having such tenure in such a central position, they essentially had a ‘thought 

monopoly’ over resources and information on the region, especially as there is normally 

staff turnover at least once in a decade (Marijnen 2017).  Marijnen (2017) is clear to point 

out that this employee strategically refused promotions to retain their influential place in 

the network, where they were often consulted by various stakeholders for policy decisions 

on conflict areas.  This communication network essentially doubles down on the single 

‘thought reservoir’ this clerk represents, creating a limited sphere for new ideas that may 

reside in less central stakeholders within that community.  Interview Participant 10’s 

isolated vehemence echoes this example; insisting the mix of contributors to the CWT 

dialogue must be broadened to challenge norms and prevent a “monologue of 

conversations.”   

 

The CWT community could benefit from practices like auditing its communications network.  

Such organized evaluation reveals insights about barriers and inefficiencies. Participant 9 
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illustrates this point well when they talk about replication of work and efforts with an 

anecdote of a colleague who,  

“…was brought into an African country to do a training and it was the third 

time they got that training, from a different group of people and, you know, 

wasted resources and everyone’s time.  And so even though it’s an open 

community, there are still things that are happening that shouldn’t be 

happening.”      

Indeed, Mace et al. (2000), agrees that duplicated and redundant efforts are rampant across 

organizations.  They further assert that increased stakeholder communication and 

consensus on conservation agendas and requirements would garner greater attention and 

measures adopted by decision and policy makers (Mace et al. 2000).  Examining what 

Marijnen (2017) dubs the “mundane,” less glamorous aspects of CWT communities’ policies 

and practices, like a communications audit, could have profound effects on outcomes—like 

identifying missed opportunities to collaborate, or stopping multiple organizations from 

inefficiently seizing the same opportunity.   

 

There is often a dearth of critical literature on administrative and organizational practices in 

the environmental field.  As such, conservationists should look to adjacent sectors for 

examples of how the community can self-evaluate and maximize effectiveness.  The 

business sector, for instance, is not lacking in resources or studies on the nature of 

communications or human relationships, and how they affect productive outcomes (Cerotti 

& Clifton 1998; Crane & Livesey 2003; Baden-fuller et al. 2010).  Cross et al. (2001) exemplify 

the crossover potential with their social network analysis examining the information flow 

related to knowledge creation and sharing within a petroleum company; a community—like 
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our group of stakeholders—with a variety of actors all working toward an overarching 

objective.  They determined that one employee was a central communication point for both 

his expertise and access to other employees.  Not only was overreliance on them causing a 

bottleneck in operations and information flow, but it became apparent that if they left the 

company, the remaining employees’ ability to information share would be negligible.  The 

company swiftly took strides to redistribute and diversify informational and organizational 

schematics.  In the case of the CWT community, if the NGO TRAFFIC, who was most central 

to the network with an in-degree centrality score of 78 (compared to the lowest score of 2), 

dissolved and was no longer communicating ideas and resources across the spectrum of 

stakeholders, there would be a noticeable change in dynamics.  Cross et al. (2001) applied 

social network analysis to help the corporate world “effectively leverage their collective 

expertise.”  The resource-strapped CWT community can successfully utilize the same tools 

to tackle its wayward organizational mundanities—no need to reinvent the wheel when 

other disciplines have already spent the time and money identifying vehicles for 

improvement.  Challenges of conducting a study of this nature will always include non-

response bias and participant burden (Olsen 2011).  When contacted, many organizations 

simply say they do not have the time or resources to participate.  The level of non-response 

alone may be an indicator of stakeholders’ ability or willingness to communicate.   

 

Moving forward, enforcers and NGOs must enable access to themselves for relatively-more-

communicative academic stakeholders, in order to cultivate more productive 

communications that will yield the kind of empirical and theoretical research that bolsters 

action “on the ground” (Buchy & Ahmed 2007).  Since many stakeholders preferred periodic 

forums, like Wildlife and Countryside Link’s, for ease of use in communicating with multiple 
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entities in one sitting, these situations should be used to host structured debates—a key 

communication action that would help pinpoint common goals, prevent duplication of 

efforts among stakeholders, and potentially pool assets and resources, like data (Mace et al. 

2000).  Finally, CWT communities would benefit from a more formalized approach with 

scheduled evaluation using metrics such as social network analysis to understand how 

communication gaps and barriers change over time, to achieve optimum success.  

Increasing the knowledge base on how CWT stakeholders communicate amongst each other 

offers insights into how the community can maximize their relationships moving forward.  

Ultimately, as Participant 10 reminds us, 

“No individual makes a huge difference.  It’s networks that make a 

difference.”     
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Queries (other than absence of the material) should be directed to the corresponding 

author. 

 

Literature Cited 

Baden-fuller C, Models MSB, Baden-fuller C, Morgan MS. 2010. Business Models as Models. 
Long Range Planning 43:156–171. 

 
Baker J. 1999. The international wildlife conservation regime and the convention on 

international trade in endangered species. Human Dimensions of Wildlife 4:18–39. 
 
Borgatti SP, Everett MG, Freeman LC. 2002. Ucinet for Windows: Software for Social 



 

 

 
This article is protected by copyright. All rights reserved. 
 

Network Analysis. Analytic Technologies, Harvard, MA. 
 
Borgatti SP, Everett MG, Johnson JC. 2013. Analyzing Social Networks. Sage, London. 
 
Buchy M, Ahmed S. 2007. Social Learning, academics and NGOs: Can the collaborative 

formula work? Action Research 5:358–377. 
 
Cerotti PR, Clifton J. 1998. How Australian Organizations Use Global Communications. Group 

Decision and Negotiation 7:435–446. 
 
CITES (Convention on the International Trade in Endangered Species of Wild Flora and 

Fauna). 2017. Geneva, Switzerland. Available from https://www.cites.org/ eng/disc/ 
what.php (accessed July 2017). 

 
 
 
Cordella A, Tempini N. 2015. E-government and organizational change : Reappraising the 

role of ICT and bureaucracy in public service delivery. Government Information 
Quarterly 32:279–286. Elsevier Inc. DOI: 10.1016/j.giq.2015.03.005. 

 
Crane A, Livesey SM. 2003. Are you talking to me? Stakeholder communication and the risks 

and rewards of dialogue. Pages 1–32 Unfolding Stakeholder Thinking 2: Relationships, 
Communication, Reporting and Performance. 

 
Cronin B. 2016. Social network analysis. Handbook of research methods and applications in 

heterodox economics. Page (Lee F, Cronin B, editors). Edward Elgar Publishing, 
Cheltenham. 

 
Cross R, Parker A, Prusak L, Borgatti SP. 2001. Knowing what we know: Supporting 

knowledge creation and sharing in social networks. Organizational Dynamics 30:100–
120. 

 
DEFRA (Department for Environment Food & Rural Affairs). 2017. Illegal Wildlife Trade (IWT) 

Challenge Fund. London, United Kingdom. Available from https://www.gov.uk/ 
government/collections/illegal-wildlife-trade-iwt-challenge-fund (accessed August 
2017). 

 
Dunn OJ. 1964. Multiple Comparisons Using Rank Sums. Technometrics 6:241–252. 

Available from http://www.jstor.org/stable/1266041. 
 
Fahlman RC. 2015. Elephant crime intelligence system assessment. Washington, D.C.  
 
Groce JE, Farrelly MA, Jorgensen BS, Cook CN. 2018. Using social-network research to 

improve outcomes in natural resource management. Conservation Biology 33:53–65. 
 
Haas TC, Ferreira SM. 2015. Federated Databases and Actionable Intelligence: Using Social 

Network Analysis to Disrupt Transnational Wildlife Trafficking Criminal Networks. 



 

 

 
This article is protected by copyright. All rights reserved. 
 

Security Informatics 4:1–14, DOI: 10.1186/s13388-015-0018-8. 
 
Hinsley A, Lee TE, Harrison JR, Roberts DL. 2016. Estimating the extent and structure of 

trade in horticultural orchids via social media. Conservation Biology 30:1038–1047. 
 
IBM Corp. 2016. IBM SPSS statistics for windows, version 22.0. IBM Corp., Armonk, NY. 
 
Illes A. 2016. Wildlife Crime in the United Kingdom. Brussels. Available from 445 

http://www.europarl.europa.eu/supporting-analyses (accessed August 2017) 
 
Jarvis RM, Borrelle SB, Bollard Breen B, Towns DR. 2015. Conservation, mismatch and the 

ressearch-implementation gap. Pacific Conservation Biology 21:105–107. 
 
Joseph H. 2013. The Open Access Movement Grows Up: Taking Stock of a Revolution. PLoS 

Biology 11:10–13. 
 
Kampourakis K. 2016. Publish or Perish? Science & Education 25:249–250. Springer 

Netherlands. 
 
Kossinets G. 2006. Effects of missing data in social networks. Social Networks 28:247–268. 
 
Kraut RE, Streeter LA. 1995. Coordination in software development. Communications of the 

ACM 38:69–81.  
 
Kurland J, Pires SF. 2016. Assessing U.S. Wildlife Trafficking Patterns: How Criminology and 

Conservation Science Can Guide Strategies to Reduce the Illegal Wildlife Trade. Deviant 
Behavior 9625:1–17. Routledge, DOI: 10.1080/01639625.2016.1197009. 

 
Mace G. et al. 2000. correspondence It ’ s time to work together and stop duplicating 

conservation efforts. Nature 405:393–394. 
 
Marijnen E. 2017. The ‘ green militarisation ’ of development aid : the European Commission 

and the Virunga National Commission and the Virunga National Park , DR Congo. Third 
World Quarterly. DOI: 10.1080/01436597.2017.1282815. 

 
Mbaru EK, Barnes ML. 2017. Key players in conservation diffusion: Using social network 

analysis to identify critical injection points. Biological Conservation 210:222–232. 
 
McPherson M, Smith-Lovin L, Cook JM. 2001. Birds Of a Feather: Homophily in Social 

Networks. Annual Review of Sociology 27:415–44. 
 
Newing H, Eagle CM, Puri RK, Watson CW. 2011. Conducting research in conservation: Social 

science methods and practice. Routledge, Abingdon. 
 
Nurse A. 2013. Privatising the green police: The role of NGOs in wildlife law enforcement. 

Crime, Law and Social Change 59:305–318. 
 



 

 

 
This article is protected by copyright. All rights reserved. 
 

Olsen R. 2011. Self-Selection Bias. Pages 809–812 in P. J. Lavrakas, editor. Encyclopedia of 
Survey Research Methods. Sage Publications, Inc., Thousand Oaks. 

 
Parr J. 2011. Illegal wildlife trade: A need for institutional mapping a response to Bennett. 

Oryx 45:480–481. 
 
Prell C, Hubacek K, Reed M. 2009. Stakeholder Analysis and Social Network Analysis in 

Natural Resource Management. Society and Natural Resources 22:501–518, DOI: 
10.1080/08941920802199202#.VUEMA5OYPFo. 

 
QSR International Pty Ltd. 2015. NVivo qualitative data analysis software. Version 11, 2015. 
 
Research Councils UK. 2017. RCUK Policy on Open Access and Supporting Guidance. 

Available from http://www.rcuk.ac.uk/research/openaccess/policy/ (accessed August 
1, 2017). 

 
Schneider JL. 2008. Reducing the Illicit Trade in Endangered Wildlife. Journal of 

Contemporary Criminal Justice 24:274–295. 
 
Sonnert G, Holton GJ. 2002. Ivory Bridges : Connecting Science and Society. The MIT Press, 

Cambridge, Massachusetts. 
 
Stewart A. 2000. The Role Of The Wildlife Liaison Officer In Police. The Police Journal:80–84. 
 
The Control of Trade in Endangered Species Regulations 1997. 1997. The National Archives, 

Surrey, United Kingdom. Available from http://www.legislation.gov.uk/uksi/ 
1997/1372/made/data.pdf (accessed August 2017). 

 
The Royal Foundation of The Duke and Duchess of Cambridge and Prince Harry. 2017. 

United for Wildlife, London, United Kingdom. Available from http://www. 
royalfoundation.com/our-work/united-for-wildlife/ (accessed July 20, 2006). 

 
UK Environmental Law Association. 2017. Available from 

http://www.environmentlaw.org.uk/rte.asp?id=251 (accessed August 1, 2017). 
 
United Kingdom Home Office. 2013. List of UK Police Forces. Available from 

https://www.police.uk/forces/. (accessed August 20 2018) 
 
Utermohlen M, Baine P. 2017. Flying Under the Radar Wildlife Trafficking in the Air 

Transport Sector. Available from www.routespartnership.org. (accessed August 26, 
2018). 

 
Wang DJ, Shi X, Mcfarland DA, Leskovec J. 2012. Measurement error in network data: A re-

classification. Social Networks 34:396–409.  
 
Wildlife and Countryside LINK. 2017. Available from https://www.wcl.org.uk/link-

strategy.asp (accessed July 1, 2017). 



 

 

 
This article is protected by copyright. All rights reserved. 
 

 
Wyatt T. 2009. Exploring the organization of Russia Far East’s illegal wildlife trade: two case 

studies of the illegal fur and illegal falcon trades. Global Crime 10:144–154. 
 
Xia J. 2013. The Open Access Divide. Publications 1:113–139, DOI: 508 

10.3390/publications1030113. 
 

Tables: 

 

Table 1: Full list description of abbreviated labels on network analysis diagram, with their 

corresponding centrality score (number of ties with other actors) and attribute identifier. 

TRAFFIC score (87) indicated it was most central to the network, while University of 

Huddersfield, University of Leicester, and Froglife were all least connected in the network, 

with only two ties each.  Shape symbols correspond to the organization type; circles are 

NGOs, squares are academic institutions, and triangles are government/enforcement 

organizations.  These organizations were compiled using an advanced search on Google.com 

along with snowball sampling, in June 2017.   
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Table 2: Results for the 5 organizations most and least central to both the 72x72 and 43x43 

matrix networks by centrality score, from the 72x72 and 43x43 matrix networks:  4 of the 5 

most central organizations are NGOs, excluding DEFRA (government/enforcement), and 4 of 
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the most peripheral stakeholders are academic institutions, excluding Froglife (NGO). 

Academic institutions, though more central than government/enforcement bodies,  

t(11)=-11.950, p=0.004, were significantly less central within the network compared to 

NGOs, t(40)=14.244, p=0.001, though NGOs tend to be less diverse in terms of who they 

communicate with than the two other institutional groups.   

 

Figure 1: Side-by-side results from the Qualtrics questionnaire of respondents’ perceived 

level of challenge in communicating with each stakeholder group, identifying 
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academics/academic institutions as significantly easier to communicate with than 

enforcement organizations (p=0.022). 

 

Figure 2: Social network analysis diagram from UCINET software establishing the web of 

communications from the 72x72 matrix, which includes both respondent and non-

respondent stakeholders from the Qualtrics questionnaire. Grouped by stakeholder type, 

with corresponding node icons and icon size relative to the centrality within the network 

(larger icon=more central to the network), lines and arrows show communication linkages 

and directionality of communications between ties.  

 

 


