
 

ABSTRACT 

 

COSTANTINI, DANIELLE. Examining Engagement: A Case Study on Gene Drive Mice and 

Island Biodiversity Conservation. (Under the direction of Dr. Jason A. Delborne).  

 

Responsible Research and Innovation provides a framework for embedding engagement 

within scientific decision-making, with an emphasis on seeking “upstream” input from diverse 

stakeholders and communities. Although scientists increasingly acknowledge the need for 

engagement, in practice it is more challenging, and many key questions are still being grappled 

with. One such challenge is evaluating engagement efforts, both in terms of process and 

outcomes, as neither is clearly defined or easily measurable. This thesis examines an upstream 

stakeholder workshop on gene drive technology (gene drive mice to eradicate invasive mice on 

islands that threaten biodiversity) through the participants’ experiences, a method which is 

underutilized in the field and can provide “bottom up” insight into engagement. Those who 

attended the workshop were surveyed, observed, and interviewed, permitting an analysis 

of participants’ experiences and the identification of prevalent themes.  

Three primary themes emerge: diversity, inclusion, and co-production. While engagement 

scholarship establishes similar criteria, stakeholders identified key nuances and distinctions and 

provided valuable insight into how each was realized in practice. First, this analysis makes a 

clear distinction between diversity and inclusion, so as not to assume that because diverse 

perspectives are represented, they are articulated, heard, and given attention. Specific to the 

workshop, participants recognized high sectoral and disciplinary diversity, but found diversity in 

terms of level of support for the technology lacking and wrestled with the role critical voices 

should have. For future engagement efforts, this suggests the ongoing challenge of balancing 

critical voices with the function and productivity of the workshop. Second, participants spoke of 

challenges related to power dynamics, including those caused by differences in technical 



 

knowledge and culture, as a barrier to inclusion. Third, in terms of co-production, workshop 

participants recognized mutual learning as a benefit of engagement but struggled to identify 

specific outputs that represented the creation of new knowledge. For engagement more broadly, 

this raises the question of how to measure and track outcomes of co-production, especially those 

that are less tangible.   
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Introduction 
 

Seeking new solutions for the increasingly complex and costly issue of invasive species 

management, the Genetic Biocontrol of Invasive Rodents (GBIRd) program is developing a gene 

drive mouse to eliminate invasive mice on islands that threaten biodiversity. As new 

technologies such as gene drives are developed to help solve complex environmental challenges, 

new processes are needed to account for the lack of technological precedence. One way to help 

address this need is engagement, or the opening up of science to include other perspectives 

throughout decision-making (Stirling, 2008). This democratic intervention provides the 

opportunity to incorporate a broader range of values throughout the research, design, and 

deployment of a technology, and potentially deliver more useful outputs that better suit the needs 

of a larger cross-section of people (Wilsdon & Willis, 2004). Though calls for engagement are 

broadly acknowledged, best practices are unclear and the benefits can be difficult to realize and 

measure (Delgado et al., 2011; Phillipson et al., 2012; Reed, 2008). While some studies attempt 

to measure the success of the scientific and management outcomes that come from these 

exercises, few focus on the participants themselves and their experiences with the process. 

Participants’ experiences at these events, however, can unpack engagement, reveal the value of 

the effort and what it means to those participating, and ultimately how it could shape future 

decisions (Cobb & Gano, 2012; Phillipson et al., 2012; Powell et al., 2011).  

Thus, the goal of this study is to gain insight into participants’ experiences during a 

stakeholder workshop entitled “Exploring Stakeholder Perspectives on the Development of a 

Gene Drive Mouse for Biodiversity Protection,” funded by a grant from the DARPA Safe Genes 

program (www.darpa.mil/program/safe-genes). In order to do so, I surveyed, observed, and 

interviewed participants and conducted a thematic analysis of the data. Through this, three 

http://www.darpa.mil/program/safe-genes
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primary themes emerged as being critical to participants: diversity, inclusion, and co-production. 

While similar criteria are identified in theoretical frameworks, stakeholders identified key 

nuances and distinctions from prior definitions in literatures and provided valuable insight and 

examples of how each were realized in practice. Using these themes as an analytical framework, 

I will analyze this intervention to determine areas of success as well as tensions between 

participants’ realized experiences and ideals. With this, I will suggest areas for improvement and 

considerations for future efforts of upstream engagement on emerging technologies.   

Responsible Innovation and Engagement 

Emerging technologies are quickly outpacing regulatory structures, and with little 

technological precedence and the potential for far-reaching impacts, the responsible governance 

of these technologies has emerged as a major challenge (Kuzma, 2013; Stilgoe et al., 2013). In 

light of this, there are growing calls to incorporate social and ethical concerns, different types of 

knowledge, and diverse perspectives into decision-making. Responsible Research and Innovation 

(RRI) frameworks have been proposed to address these concerns of emerging technologies. 

Defined as “… taking care of the future through collective stewardship of science and innovation 

in the present,” the RRI framework proposed by Stilgoe et al. (2013) has four dimensions: 

anticipation, reflexivity, inclusion, and responsiveness. Anticipation prompts researchers to 

consider the unknowns and possible futures of science and technologies to improve foresight. 

Reflexivity attends to the bias and worldviews of individuals and institutions and confronts the 

assumption that a particular framing of an issue is universally held. Inclusion aims to expand and 

diversify the voices included throughout decision-making. And lastly, responsiveness demands a 

capacity for stakeholder or public values and changing circumstances to change or shape the 

direction of innovation (Stilgoe et al., 2013). These four dimensions provide a structure for 
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embedding deliberative or participatory interventions that expand the knowledge and values 

inputs throughout the technology innovation process (Hendriks, 2009; Rowe & Frewer, 2005; 

Stilgoe et al., 2013; Stirling, 2008).  

Engagement is one mechanism that has been identified as enabling the involvement of 

publics into the decision-making process (NASEM, 2016; Rowe & Frewer, 2005). In practice, it 

provides the opportunity for researchers and policy-makers to gain perspectives from those who 

will be impacted by the technology instead of solely based on their own concerns by “seeking 

and facilitating the sharing and exchange of knowledge, perspectives, and preferences between 

or among groups who often have differences in expertise, power, and values” (NASEM, 2016, p. 

131). While there are multiple types of engagement, the most inclusive model allows for 

information to be exchanged between publics and those who are conducting the exercise (Rowe 

& Frewer, 2005). Differentiating this from the deficit model, which aims to gain public 

acceptance through education or communication (Delgado et al., 2011), engagement is a two-

way flow of information that encourages dialogue and negotiation to transform opinions in the 

members of both parties (Rowe & Frewer, 2005). These efforts contribute to the disruption of the 

deficit model and current paradigm that sees science as rigid, quantitative, and expert-based and 

moves it towards one where human agency and value-laden decisions are more recognized 

(Stirling, 2008). This involves utilizing not only technical information, but individuals’ and 

groups’ values as well as traditional and local knowledge in a space that is inclusive and allows 

for an exchange of dialogue with the hope of mutual understanding (Carolan, 2006; Phillipson et 

al., 2012; Sterling et al., 2017).   

Broadly, there are three motivations for engagement (Chilvers, 2008; Fiorino, 1990; 

Stirling, 2008; Wilsdon & Willis, 2004). A substantive rationale suggests that engagement 
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improves the quality of decision-making and that lay perspectives see problems, issues, and 

solutions that experts miss. This argument is result driven, and advocates that exposure to a 

wider range of knowledge, values, and meanings can create more robust decisions (Fiorino, 

1990). A normative motivation is driven by the belief that opening science up to include diverse 

inputs is the right thing to do and expert or technocratic decision-making is incompatible with 

democratic ideals. This rationale is process driven, and often takes into account scope, 

resourcing, openness, representativeness, accessibility, facilitation, and transparency (Stirling, 

2008). Lastly, an instrumental argument is that effective lay participation serves particular 

interests and can lead to beneficial outcomes like public acceptance, credibility, and trust 

(Wilsdon & Willis, 2004, p. 39).  

Upstream Stakeholder Engagement  

Specific to this case study is the concept of upstream stakeholder engagement. Recently, 

engagement scholars have emphasized conducting engagement early in the research and 

development phases as well as throughout the decision-making process (Chilvers, 2008; Delgado 

et al., 2011; Wilsdon & Willis, 2004). This “upstream” approach calls for inclusion of diverse 

perspectives at a stage when it can inform key decisions about the development of the 

technology and before entrenched or polarized positions appear (Wilsdon & Willis, 2004). As 

opposed to traditional methods of science where publics are typically not consulted, or are only 

consulted after decisions are made, upstream engagement aims to open the decision making up to 

new perspectives before solutions and pathways are determined (Stirling, 2008). Conducting 

engagement upstream in the research and development of a technology is an effort towards 

anticipation by innovators in order to gain an understanding of perceptions, concerns, and values 

surrounding the technology. Upstream, effective engagement has been found to be lacking in 
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both the emerging technologies and conservation fields (Shackleton et al., 2018; Wilsdon & 

Willis, 2004).  

The audiences for engagement are varied and exist on a continuum with loosely-defined 

boundaries (NASEM, 2016, p. 131). Broadly, there are three categories: Publics are groups of 

people who contribute to democratic decision making but may have no direct connection to the 

specific decision; stakeholders have vested interest in the decision, either personal or 

professional, but may not be directly impacted by the decision; and communities are those who 

live near enough to where the decision will be implemented that they have an immediate interest 

in the project (Figure 1) (NASEM, 2016, pgs. 131-132). The focus of this case study is 

stakeholders, who are also defined as “someone involved in, affected by, knowledgeable of, or 

having relevant expertise or experience of the issue at hand” (Cuppen, 2012). Stakeholders are 

distinguished from broader publics as being a more narrowed subset or individuals or 

organizations those who are affected by, or who can affect, a decision (Colvin et al., 2016; Reed, 

2008). Stakeholder engagement, therefore, brings together stakeholders with different 

knowledge, values, and backgrounds who would not otherwise meet (Cuppen, 2012). 

Specifically, scientist-stakeholder workshops facilitate the involvement of stakeholders by 

bringing them together with scientists from different disciplines and decision-makers. In this 

approach, stakeholders and scientists exchange knowledge and participate in the formation of 

research questions, creation of new information, and discussion of current opportunities and 

recommendations through structured, open dialogue (van Asselt Marjolein & Rijkens-Klomp, 

2002).  
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Figure 1: Identification of publics, stakeholders, and communities. Adapted from NASEM, 

2016, p. 132.  

 

Engagement Challenges  

Although scientists increasingly acknowledge the need for engagement, in practice it is 

more challenging, and there are many key questions that are still being grappled with (Chilvers, 

2008; Delgado et al., 2011; Rowe & Frewer, 2005). Identification of different audiences, such as 

expert stakeholders, community stakeholders, and “key” stakeholders can present a challenge, as 

well as deciding who to engage with and at what point in the development and deployment of a 

technology (Delgado et al., 2011; Sterling et al., 2017). How information is communicated and 

what role stakeholder perspectives will play also needs to be determined (Wilsdon & Willis, 

2004). Also being called into question is the motivation and transparency of the institutions 

conducting the engagement, as well as their desired goals and outcomes. Further, strategies used 

by exercise organizers often do not match their stated goals or may be done to further the 

acceptance of a technological or scientific development (Powell & Colin, 2008). Overall, much 

work is still done to make engagement effective, equitable, and useful in technology innovation. 
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Another primary challenge of engagement includes evaluating efforts, as outcomes are 

often not clearly defined or easily measurable (Sterling et al., 2017). Qualitatively analyzing 

participants’ experiences at engagement events is underutilized and infrequently found in the 

literature outside of conference proceedings but can provide greater insight into the event  

(Powell et al., 2011). This type of analysis increases understanding of how decisions are made 

during engagement as well as the perceived successes and failures. Understanding how 

participants were impacted can also be indicative of later outcomes and provides valuable insight 

into the process itself (Cobb & Gano, 2012; Phillipson et al., 2012; Powell et al., 2011). 

Specifically, attention can be given to many of the motivations of engagement that are not easily 

quantified, like fostering healthy deliberation, participant empowerment, and including diverse 

voices meaningful input into scientific decision-making (Powell et al., 2011).  

Case Study: Gene Drive Mice for Conserving Biodiversity on Islands  

In this paper, I will use a stakeholder workshop around the emerging technology of gene 

drives used for island conservation as a case study to analyze upstream engagement. Important to 

understand first is the ecological challenge of invasive mice on islands that is driving the 

development of gene drive technology. Next, I will discuss the attempts of the Genetic 

Biocontrol of Invasive Rodents (GBIRd) program to develop gene drive technology as a possible 

solution to this ecological challenge, and their efforts towards engagement on this controversial 

technology.  

Island Mice and Biodiversity  

Although islands make up less than 1/6 of the Earth’s land area, they are home to diverse 

species due to their isolation and available niche space (Paulay, 1994) and are home to an 

estimated 20% of all bird species and 20% of flowering plant species (Tershy et al., 2015). 
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Because of the features of islands that have allowed so many species to flourish, they are also 

vulnerable to new species introductions. As changes have occurred to these ecosystems, species 

diversity is disproportionately threatened on islands in relation to their land size, with 60% of all 

extinct species and 37% of critically endangered species found on islands (Tershy et al., 2015). 

Invasive species play a large role in this and are recognized as the second leading cause of global 

biodiversity loss (Soule, 1990). Rodents are one such invasive species that are successful on 

islands, becoming widely spread and highly disruptive due to their omnivorous and adaptable 

nature (Towns et al., 2006). Prior to human introduction, many islands in the Pacific Ocean were 

not populated by mammals, but now over 80% of islands house large mice and rat populations. 

Overall, rodents are associated with the extinction of over 60 vertebrate species (Leitschuh et al., 

2018; Towns et al., 2006; Warner & Kinslow, 2011).  

There are a variety of possible solutions that exist to address invasive species, each with 

different levels of effectiveness and consequences. On islands, eradication campaigns are 

commonly employed to try to stop the decline of biodiversity. Toxicants, such as rodenticides 

historically have been most popular, and mechanical methods, such as traps, are often used in 

conjunction (Godwin et al., 2019). This approach has been successful and generated 

conservation benefits; however, current eradication strategies are costly and can be controversial 

(Campbell et al., 2015; Godwin et al., 2019). Toxicants, for example, can have negative impacts 

on non-target species and persist in the environment (Mack et al., 2000). Seeking new solutions 

for the increasingly complex and costly issue of invasive species management, scientists are 

turning to emerging technologies like genetic engineering (Sutherland et al., 2014). 
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A Technological Solution  

One such technology that has been identified as a potential tool for invasive species 

eradication is gene drives (Campbell et al., 2019.; Godwin et al., 2019; Leitschuh et al., 2018). 

To address the issue of invasive rodents on islands, the Genetic Biocontrol of Invasive Rodents 

(GBIRd) program – an international partnership of non-profits, academic institutions, and federal 

agencies – is attempting to develop gene drive technology. Gene drives aim to bias the 

inheritance pattern of a trait in a species, so the majority of offspring would express this trait at 

levels higher than the 50% predicted in Mendelian genetics. This advantage allows them to 

spread through populations even if they reduce the fitness of the organism (Esvelt et al., 2014). 

In populations that go through their life-cycle rapidly, such as rodents, driving a trait such as 

maleness would eliminate reproduction and offspring in several generations, leading to 

extinction (NASEM, 2016). The recent development and use of CRISPR Cas9 has advanced 

gene drive development, but at this time no tests for any gene drive organism have been 

approved for field trials, and gene drive mice have not been successfully engineered in the lab 

(Esvelt et al., 2014; Godwin et al., 2019).  

Gene Drive Controversy 

The governance of gene drive technologies has garnered national and international 

attention due to the potential far-reaching implications and lack of regulatory frameworks to 

govern the technologies (Barnhill-Dilling et al., 2019; ETC Group, 2019; NASEM, 2016). Gene 

drive technologies, by design, are intended to spread in an environment and have the potential to 

significantly change environments. While they hold promise for being a more humane and 

efficient way to eradicate invasive species, there are also many unknowns and risks, both 

scientific and ethical (Barnhill-Dilling et al., 2019; NASEM, 2016; Kuzma et al., 2018; 
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Leitschuh et al., 2018). Ecological concerns include the risk of horizontal gene flow affecting 

closely related species or native populations of the same species. The removal of a species from 

the ecosystem also poses potential unknown effects (Esvelt et al., 2014; Leitschuh et al., 2018).  

While these scientific challenges are significant hurdles to the implementation of gene 

drive technology, potential for socio-political opposition is one of the largest barriers to the use 

of the technology (Barnhill-Dilling et al., 2019; George et al., 2019; Kuzma et al., 2018). 

Eradication campaigns are traditionally a contentious issue, particularly with local communities, 

and the ethics and applications of gene editing has been widely debated (Kuzma et al., 2018; 

Leitschuh et al., 2018). While the release of a gene drive mice used for island conservation is not 

yet imminent, a lack of technological precedence, potential to significantly change the 

environment, and potential public opposition raise regulatory and decision-making challenges.  

This natural resources governance challenge, paired with the aspect of an emerging 

technology solution, poses an interesting intersection for engagement. In traditional natural 

resources and invasive species management, stakeholder engagement is acknowledged, but not 

well defined or practiced and is often conflated with communication rather than meaningfully 

incorporated into practices (Colvin et al., 2016; Cuppen, 2012; Reed, 2008; Shackleton et al., 

2018). Traditional management strategies that were designed and implemented without engaging 

stakeholders have proved to be controversial and are prone to being challenged, and in some 

instances, this has severely reduced the efficiency of the efforts (Crowley et al., 2017). Adding to 

these challenges are the implications of using genetic engineering, which carries the legacy of 

genetically modified agriculture as well as many uncertainties (Kuzma et al., 2018). These 

challenges have been widely met with calls for a deliberative process and responsible 
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stewardship before they are fully designed and implemented (Barnhill-Dilling et al., 2019; Esvelt 

et al., 2014; George et al., 2019; NASEM, 2016).    

 GBIRd and Engagement  

Cognizant of the controversial nature of gene drives and potential for far-reaching 

implications, GBIRd incorporated stakeholder engagement concurrently with the research and 

development phases of gene drive mice. Within the GBIRd program, there is an engagement 

team – including Jason Delborne and Katie Barnhill-Dilling of North Carolina State University, 

Julie Shapiro of the Keystone Policy Center, and Mahmud Farooque of Arizona State University 

– which secured funding through a DARPA Safe Genes grant for two phases of activities. The 

first effort conducted a landscape analysis of stakeholder perspectives through interviews, which 

can be found in the “Exploring Stakeholder Perspectives on the Development of a Gene Drive 

Mouse for Biodiversity Protection on Islands: Summary Report of Stakeholder Interviews” 

(Delborne et al., 2019). In this report, researchers summarize stakeholder interests, beliefs, and 

values surrounding the development of a gene drive mouse.  

This project examines participants’ experiences of a 2-day workshop on technological 

options and future public engagement around a gene drive mouse held at North Carolina State 

University in March 2019. The “Exploring Stakeholder Perspectives on the Development of a 

Gene Drive Mouse for Biodiversity Protection” workshop convened 20 expert stakeholders to 

discuss technological options and future engagement. Stakeholders included those with a current 

or potential future vested interest in the gene drive mice, including representatives from 

regulatory agencies and non-profits, as well as scientists in related fields or working on similar 

projects. Goals of the workshop included gathering perspectives on research design decisions 

and risk assessment; hypothetical field trials; and further community-level and stakeholder 
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engagement. Workshop activities consisted of technical presentations, small break-out group 

discussions, facilitated large group discussions, and activities designed to provide feedback and 

insight to the GBIRd team.  

This workshop was a unique scenario that placed an innovation team for a technology 

that is still in the development phases in the same room as those with a potential vested interest 

in the technology. As a research opportunity, it presented a valuable opportunity to study how 

engagement functions in practice and to analyze participants’ experiences. In this work, I aim to 

privilege these participants’ experiences to identify criteria as being indicative of, or important to 

a successful stakeholder engagement intervention. While similar criteria or themes are identified 

in theoretical frameworks as critical to successful exercises, stakeholders identified key nuances 

and distinctions and provided valuable insight and examples of how each were realized in 

practice. Much of the current literature makes the assumption that all parties involved in the 

participatory events share similar principles, but few are constructed with participant’s input 

(Cobb & Gano, 2012; Powell et al., 2011; Webler et al., 2001). The emergence of these themes 

through participants’ lived experiences and reflection offers a bottom-up perspective on 

engagement that privileges and foregrounds the experiences of participants over those 

traditionally in positions of power, such as workshop designers, academic frameworks, or 

funding agencies (Powell et al., 2011). While three primary themes – diversity, inclusion, and 

co-production – emerged from the data through iterative coding and analysis as being important 

to participants’ experience at the workshop, they are also commonly found in the literature.    
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Engagement Criteria in the Literature    

In deliberative and science and technology studies literature, there are multiple 

frameworks that identify criteria for effective engagement (Chilvers, 2008; Fiorino, 1990; Rowe 

& Frewer, 2000; Webler et al., 1995). Important to understand is the context of which these 

themes are found in the literature and how it informs my analysis. Briefly, I will identify how 

diversity, inclusion, and co-production are currently defined in engagement, Responsible 

Research and Innovation, and natural resources management literatures.   

Diversity 

Diversity is identified both broadly as a goal of responsible research and innovation and 

specifically in engagement and deliberation. At a high level, diversity speaks to the need to 

include those who participate in science governance and democratic decision-making – like 

funders, regulators, nonprofits, industry, and policy-makers – during the research and design 

phases (Owen et al., 2012; Stilgoe et al., 2013). Across academic literature and policy 

documents, representation also has broadly been identified as vital to the participatory process, 

as it should be “…representative of all those interested and affected by a decision or action” 

(Chilvers, 2008). More specifically, diversity falls into the category of fairness that is identified 

in many literatures. Although fairness has components of both diversity and inclusion as I’ve 

defined them, access, or being at the event, speaks to this definition of diversity (Webler et al., 

2001). In many frameworks, diversity falls into a categorical type of criteria, like democratic 

criteria (Fiorino, 1990) or acceptance criteria (Rowe & Frewer, 2000), which are related to the 

construction and implementation of a deliberative exercise. This type of criteria identifies 

process components as being indicators of success, not scientific outputs or decisions made. 
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Overall, it is broadly accepted that diversity is necessary to engagement in order to voice 

different types of knowledge, expertise and values in decision-making (Cuppen, 2012).  

Inclusion  

In most literatures, inclusion and diversity are within the same criteria. Importantly, in a 

study that identified criteria from both participatory researchers/ practitioners and participants, 

there was a distinction drawn between diversity and inclusion, although this is not recognized in 

most frameworks (Chilvers, 2008). Like diversity, inclusion is included in the concept of fairness 

(Webler et al., 2001) and falls into a categorical type of criteria, like democratic criteria (Fiorino, 

1990) or acceptance criteria (Rowe & Frewer, 2000), which identifies process components as 

being indicators of success, not scientific outputs or decisions made. When teasing apart 

diversity and inclusion, inclusiveness can be found in the literature saying, “participatory process 

should remove unnecessary barriers to participation… and allow all those involved to enter the 

discourse and put forward their views” (Chilvers, 2008). Fairness, or equity in “the distribution 

among participants of opportunities to act meaningfully” (Webler et al., 1995) and the “power to 

influence process and outcomes” (Webler et al., 2001) also speaks to the importance of 

inclusion.  

Co-Production 

The concept of mutual learning or social learning as being an effectiveness criteria of 

engagement is commonly identified: “participatory processes should… [include] interactive 

deliberation that develops mutual understanding between participants” and “enhance social 

learning of all those involved, including participants”(Chilvers, 2008). Webler, in addition to his 

criteria of fairness and competence (Renn et al., 1995) proposes adding social learning as a third 

criteria for public decision-making and defines social learning as “how individuals see their 
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private interests linked with the shared interests of their fellow citizens.” This definition, 

however, emphasizes social learning as a way for diverse interests to reach consensus on a 

particular issue (Webler et al., 1995).  

While found in the science and technology studies literature as an analytical lens that 

investigates the social, cultural, and political influences shaping relationships between science, 

policy, and practice (Jasanoff, 2004), for the purposes of this study, environmental and natural 

resources management literature defines co-production as a more useful criteria (Djenontin & 

Meadow, 2018; Lemos & Morehouse, 2005). In this context, co-production refers to producers 

and users of technology collectively identifying problems and producing knowledge (Wyborn, 

2015). It defines co-production as “the contribution of multiple knowledge sources and 

capacities from different stakeholders spanning the science - policy- society interface with the 

goal of co-creating knowledge and information to inform environmental decision making” 

(Djenontin & Meadow, 2018). This intersection between the science and technology studies 

literature and environmental management literature is useful in thinking of co-production as a 

continuation of mutual and social learning, in which new knowledge is generated, which serves 

as a more appropriate criteria for engagement at this stage.  

 

Methods 

In order to analyze the participants’ experiences at the stakeholder workshop and identify 

prevalent themes or criteria, this research project surveyed, observed, and interviewed those who 

attended the “Exploring Stakeholder Perspectives on the Development of a Gene Drive Mouse 

for Biodiversity Protection” workshop and conducted a thematic analysis of the data. Throughout 

this project, I collaborated with graduate student Dalton George, also of NC State University’s 
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Department of Forestry and Natural Resources and was advised by Jason Delborne. Together, we 

created recruitment and data collection protocols, and conducted the survey, participant 

observation and interviews. We each independently transcribed half of the interviews and 

conducted independent analyses. The conceptual claims and conclusions reflected in this thesis 

represent my independent analysis, but I aim to collaborate with Dalton and Jason to use portions 

of this thesis as the basis for a collaborative, peer-reviewed publication in the future. 

Recruitment and Participants 

After gaining Institutional Review Board approval (protocol #14394) from North 

Carolina State University, we approached participants who had already agreed to attend the 

workshop to also participate in our study, which was separate from the workshop itself; 

participation in our study did not affect attendees’ involvement in the workshop in any way. 

After confirming with workshop organizers, we asked 20 possible participants to join our study 

via email, with 17 agreeing to take part. Participants of the workshop included two primary 

groups of stakeholders: those affiliated with the Genetic Biocontrol of Invasive Rodents (GBIRd) 

team such as researchers, steering committee members, and coordinators; and those who have a 

vested interest in the technology, like non-profit representatives, state and federal agencies, and 

academics from related disciplines or working on similar projects, but who are not affiliated with 

the project itself.  

Data Collection  

In this study, we conducted surveys, participant observation, and interviews on the same 

set of 17 participants. We utilized these three methods of data collection to achieve triangulation 

and improve reliability and validity of the data (Tracy, 2013, p. 40). In addition, documents 

published by the GBIRd engagement team, including the “Exploring Stakeholder Perspectives on 
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the Development of a Gene Drive Mouse for Biodiversity Protection on Islands” (Delborne et al., 

2019) Summary Report of Stakeholder Interviews and succeeding “Exploring Stakeholder 

Perspectives on the Development of a Gene Drive Mouse for Biodiversity Protection on Islands” 

Workshop Report (Farooque et al., 2019) supplemented our data.    

Surveys 

Beginning two weeks prior to the workshop, we sent eight-question qualitative Qualtrics 

surveys to the 17 study participants, 15 of which completed it. We intended that the survey 

would take no longer than 10 minutes and could be completed online. The first three open-ended 

questions asked about participants’ expectations of the workshop, what they hoped it was going 

to accomplish, and about their role as a stakeholder. The next three questions used a Likert-like 

scale to assess the possible benefits or adverse effects of the technology, which was used as 

baseline data to gain insight into incoming perspectives on the technology. Finally, the last two 

open-ended questions were asked to gauge receptiveness to deliberative interventions. See 

Appendix A for a copy of the Qualtrics survey.  

Participant Observation 

Next, over the one-and-a-half-day workshop, using ethnographic-like methods we 

recorded field notes of events. At the workshop we took on the role of a “focused participant 

observer” and had explicit roles as researchers and a clear agenda of what data to gather (Tracy, 

2013, p.133). Prior to the workshop, we determined strategies for notetaking and preliminary 

questions to guide our research, which allowed for focused notetaking. We aimed to observe how 

participants navigated and managed tensions during deliberations, shared perspectives, and 

created meaning for GBIRd’s next steps. Throughout the workshop, our goals evolved as we 
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identified prevalent themes and ideas. Over the day and a half workshop we collected notes and 

wrote analytic memos after each session and at the end of each day.  

Interviews  

After the workshop, we scheduled phone and in-person interviews with the 17 

participants. Interviews lasted approximately 30-45-minutes, and followed a semi-structured 

interview guide where we asked 10 primary questions, but left room for probing, or follow up 

questions (Tracy, 2013, p.158). This structure allowed for deeper insight to be gained into group 

deliberation that occurred and to ask questions regarding future engagement practices and what 

participants found most impactful about the workshop. All interviews were recorded with 

participants’ consent for later transcribing. See Appendix B for full list of interview questions. 

Analysis  

Although broad theoretical frameworks were identified before data collection, the 

primary framework emerged inductively through thematic analysis. I used Braun and Clarke’s 

(2006) approach to thematic analysis to identify, analyze, and report patterns within the mixture 

of qualitative data using Dedoose qualitative analysis software (dedoose.com). Primarily I 

focused on the interview data, which was a direct reflection of participants’ experiences, with 

survey and participant observation data supporting primary findings. I began the analysis by 

familiarizing myself with the data, which included transcribing interviews. This was followed by 

thematic analysis, in which I generated coding categories and then reviewed and refined 

iteratively into themes (Braun & Clarke, 2006). Preliminary coding of interviews revealed many 

themes participants indicated as important. I conducted three primary rounds of coding to 

identify, refine, and cluster codes into coherent three themes: diversity, inclusion, and co-

production. These emergent themes are related to the questions asked during the interviews, but 
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were not explicitly mentioned in the questions- e.g., “What did you like/ What would you have 

changed about the workshop?” (some answers addressed diversity and inclusion) or “What did 

the workshop accomplish?” (some answers addressed co-production). For this analysis, I also 

categorized participants into two categories: internal and external stakeholders. Those who are 

associated with GBIRd, through funding, leadership positions, or otherwise, are classified as 

“internal stakeholders.” Participants who are not affiliated with GBIRd are classified as “external 

stakeholders.”    

 

Results and Discussion 

In the following sections, I will explore the participants’ experiences through the lens of 

the emergent themes: diversity, inclusion, and co-production. In doing so, I will identify 

moments of success in the workshop, areas for improvement, and key considerations for future 

efforts.   

Diversity  

A theme that emerged across and within interviews as being important to participants 

during this workshop is diversity. Participants identified and appreciated multiple types of 

diversity – including sectoral, disciplinary, and perspective – as being important to this 

workshop. Overall, they perceived that there was broad sectoral and disciplinary diversity that 

enhanced their experience but expressed that there was a smaller range of diversity of 

perspective.  

Engagement literature identifies diversity as being necessary, as all those interested and 

affected by a decision or action should have the opportunity to provide input (Chilvers, 2008). 

Diversity includes many facets, and for this analysis I am drawing my working definition 
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specifically from the participants’ responses which reflected an explicit attention to range of 

perspective, expertise, and knowledge. Other important dimensions – including race, gender 

identity, socio-economic status, age, etc. – fall outside the scope of this paper because 

participants themselves did not focus on these aspects. As a stakeholder workshop and not a 

public engagement exercise, this was not an attempt to be representative of the broader public, 

but of experts working in the realm of gene drive mice and island biodiversity. Workshop 

organizers did attend to these facets of diversity to a small degree, particularly gender, and 

recognized cultural diversity as something to improve upon. Specifically, during the workshop 

and in interviews, participants and workshop organizers identified Indigenous perspectives as 

being missing from this conversation and critical to the process. Workshop organizers also stated 

a desire to prioritize these dimensions of diversity in future efforts. 

Sectoral Diversity 

The importance of diversity and its many dimensions emerged in several different ways 

during the interviews, the first being the diversity of sectors represented. “I guess what I liked the 

most was the diversity of participants, there was a good mix of NGOs, government, 

researchers…” (Interview, External Stakeholder #5)1. Almost all participants recognized 

representation of various sectors that are often not in the same room, including non-government 

organizations like The Nature Conservancy and Environmental Defense Fund; international 

representatives from Australia’s Commonwealth Scientific & Industrial Research Organisation 

and New Zealand’s National Science Challenge; and federal agencies like the U.S. Fish and 

Wildlife Service (Figure 2). The uncommonness of the access to multiple sectors at one time 

 
1 Citation convention for interview data identifies the source of the data, followed by a categorization of either 

internal or external stakeholder, and then a randomized number assigned to each participant 



21 

 

may have driven the enthusiasm about the diversity present. One participant spoke of their 

appreciation of having individuals from a range of sectors present:  

I thought it was great to hear from so many different people. It is great that it had not just 

academics but people who were working with the government and who were involved in 

regulation, so this is great to see and hear all the different perspectives (Interview, 

External Stakeholder #13). 

Participants valued having the opportunity to speak with other participants outside of their sector. 

Through being in the room with those outside of research, like government and regulatory 

agencies and nonprofits, knowledge and experience specific to those sectors enriches dialogue. 

The perspectives shared due to this type of sectoral diversity included current research from the 

academic sector, applied research or applications from practitioners in the public or nonprofit 

sector, and a regulatory perspective from federal regulators. This also provided the opportunity 

for participants to form connections and relationships outside of their pre-existing networks: “I 

think the best possible thing that came out of it honestly is that everybody there is going to 

contact everyone else… we all know how to access a different breadth of resources than we did 

before” (Interview, External Stakeholder #7). The extension of participants not only recognizing 

the benefit of having this range of sectoral representation present in the room for this discussion, 

but of having continued access to this perspective after the workshop, shows the value 

participants find in these connections and the type of knowledge and expertise gained.  
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Figure 2: Workshop participants by sector. 

Diversity of Discipline  

Breadth of disciplinarity also was identified by participants as being important and 

contributing to diversity. Diversity of discipline refers to the field or profession that the 

participant operates in. At this workshop, disciplines represented included: conservation, 

genetics, ethics, and population modeling (Farooque et al., 2019, p. 7). Similar to sectoral 

diversity, many participants were excited to engage with those outside of their discipline with 

whom they traditionally collaborate. One participant spoke to the impact of the breadth of 

disciplines represented at the workshop:   

I got to meet these people who are doing all these new things that I think about in my 

own research… and the exposure to different ideas is great. I get exposed to people who 

do modeling… and maybe people who actually work on designing gene drives but not 

who are involved in the pipeline effort, so people from USDA, people I do not have any 

opportunity to meet. It was really good… to meet those people who are involved in using 

other methods for conservation. Because the problems they brought up, I wouldn’t have 

thought of those things or issues as much. Especially, they have a much better perspective 

of the feasibility of many of these things (Interview, External Stakeholder #13). 
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This quote highlights broadly the benefit of diversity at the workshop, but more specifically how 

disciplinary diversity benefited participants’ thinking. Within this quote, they speak to several 

different disciplines being present, such as modeling, regulatory sciences, and those using other 

methods for conservation and how this diversity affected their idea of feasibility and new issues. 

Like organizational diversity, breadth of disciplinarity led to an expanded range of expertise and 

values contributing to the dialogue. Different considerations that are key for different fields can 

be shared, discussed, and factored into decision-making. This can lead to viewpoints being 

discussed with new audiences and opportunities for mutual learning. When asked of a 

memorable or surprising moment, multiple participants spoke of one specific interaction where 

diversity of discipline was an advantage to the conversation: 

So, [another participant] raised something on the first day about… animal welfare 

concerns. And she said, 'Well what about these mice on the island, is anyone concerned 

about the mice on the island,' and you know if there's all these males there could be 

increased competition… I tend to think about it a little differently, like the welfare of the 

birds on the island. And mice already have a hard time, but that is a great perspective that 

I wouldn't have thought of (Interview, Internal Participant #4). 

This consideration, which was new to many participants, came from an ethical and an animal 

rights perspective and provided a previously unexplored dimension to the dialogue.  

Diversity of Perspective 

A third type of diversity also emerged as important to participants: range of perspectives 

in terms of support of or opposition to the technology in question. Many participants 

acknowledged that while there was broad sectoral and disciplinary diversity, the range of support 

or opposition was more limited. As one participant said, “I would have liked to have seen 
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more… people who are more hesitant. Or at least vocally expressing their hesitation… you know 

it would have been nice to have those people, that were willing to have those conversations” 

(Interview, Internal Participant # 4). So, while there may have been contributing knowledge and 

values discussions from a range of disciplines and organizations, participants felt that there was a 

lack of perspective against the technology in the room, and that most of the participants were 

more excited than concerned about the technology, which limited the dialogue. Another 

participant also shared that they wished for more critical perspectives to be present, and when 

asked how that would have affected the workshop, said:  

 It would have been feistier. But I think in some ways it might have been more 

informative. In some ways it did feel like we were in an echo-chamber about some issues 

and some things it was good and others it was not that great (Interview, External 

Participant #13). 

Within this quote there are several important considerations: the idea that having more critical 

voices would have enhanced the workshop by broadening the discussions and that due to the lack 

of this, there were limited discussions that took place. Saying that this perspective would have 

been more informative suggests that the lack thereof left a gap in the knowledge, or the 

perspective was missing. Further, an echo-chamber effect of those in agreement occurred, with 

few or no new considerations being addressed in the dialogue. Having an echo-chamber or a 

broadly perceived consensus can lead to less opportunity for diverse values discussions, fewer 

critiques of technologies, and fewer questions challenging the status quo or widely- held 

assumptions (Cuppen, 2012).  

The participants’ perception that there were fewer participants who were more critical of 

the technology is corroborated by survey data that we collected prior to the workshop. We asked 
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participants three questions regarding their opinions on the risks and benefits of gene drive 

technology used for island conservation to have a general idea of the perceptions of the 

technology coming into the workshop. When asked how excited participants were about the 

potential benefits of deploying gene drive mice on islands, all but one responded with either 

Very or Extremely (Figure 3). Alternatively, when asked how concerned participants were about 

the potential adverse effects of deploying gene drive mice on islands, 12 out of 15 participants 

responded on the lower end of the scale with either Somewhat or Moderately (Figure 4). Also, 

when asked about balancing the potential adverse effects and potential benefits of deploying 

gene drive mice on islands, two participants responded that the potential adverse effects 

outweigh the potential benefits, four responded that they are equal, and six responded that the 

potential benefits outweigh the potential risks (Figure 5). These responses indicate that there 

were more participants excited about the benefits than concerned about the potential risks, 

supporting the participants’ perception that there was less representation of perspectives opposed 

to the technology.  

 

Figure 3: Survey results of how excited participants are about gene drive mice.  
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Figure 4: Survey results of how concerned participants are about gene drive mice.  

 

 

Figure 5: Survey results of participants balancing adverse effects and benefits.  
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workshop were broadly supportive of gene drive research” (Farooque et al., 2019, p. 24) and that 

those who were extremely against the technology, or arguing for moratoria on gene drive 

research, were not present. The report does say that these participants, however, were invited but 

chose not to attend (Farooque et al., 2019, p. 24). Important to note is that this workshop was the 

second part of engagement efforts on gene drive mice and followed the “Exploring Stakeholder 

Perspectives on the Development of a Gene Drive Mouse for Biodiversity Protection on Islands” 

landscape analysis that interviewed 20 stakeholders in an effort to analyze stakeholder interests, 

beliefs, and values surrounding the development of a gene drive mouse (Delborne et al., 2019). 

This work included more diverse perspectives than what was perceived at the workshop 

including critical stances. For example, in the report an interviewed stakeholder discussed their 

belief that the potential risks far outweigh the benefits: “There is no data to suggest any benefits; 

that is all hypothetical… the potential risks are too significant to explore the use of gene drives 

currently” (Delborne et al., 2019, p. 12). This perspective raises important considerations that 

were not shared at the workshop such as the benefits of the technology are unproven and based 

on assumptions made by the technology developers. The Stakeholder Interview Report was 

provided as recommended reading before the workshop and was briefly referenced at the 

beginning but not discussed throughout.   

One major difference between the workshop and the landscape analysis is that unlike the 

workshop, in which the goal was to discuss “societal issues associated with future research and 

design phases” (Farooque et al., 2019, p. 5), the Stakeholder Interview Report did bring into 

question whether such a mouse should be researched and developed and contained broader 

diversity of those who supported and opposed the technology. Several participants at the 
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workshop identified that whether to develop and use the technology should be addressed, either 

at the stakeholder or community level:  

Everybody in that room is basically trying to work out how to use the technology. So, I 

know that the goal wasn't to ask whether or not it should be used, but I kind of think that 

should be some set of the questions we are asking. Either at a separate workshop or an 

addition to such a workshop, and it should involve people who aren't sure if we should be 

using this. I want to hear the feedback from the people for whom this is not a given 

because right now, we are operating from this assumption that this is the right thing to do 

(Interview, External Participant #7).   

This quote further speaks to the perception participants held that those present in the room were 

generally more supportive of the technology and brings into question the framing of the 

workshop and the role it played. Only addressing how to use the technology can be seen as an 

advocate position and framing and may have discouraged opponents of the technology from 

attending. Workshop organizers did make this framing explicit to participants but did not achieve 

the sharing of perspectives of those who are more critical or oppose the gene drive mouse. One 

way to counter this would have been to highlight alternative perspectives that were not present to 

workshop participants. This would have informed the participants of diverse viewpoints and 

given them considerations that could serve useful during discussions.  

Diversity and Productivity  

Although many participants spoke to a need for a broader range of perspectives against 

the technology, a tension emerged between wanting to have the greatest diversity of positions 

present in the room and what that might mean in practice. As one participant said, “I would have 

liked to interact with some of those against gene drives, and maybe not like the extremely against 
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ones, but more hesitant about gene drives than the group there was” (Interview, External 

Participant # 13). This highlights the need many participants expressed to have voices in the 

room who were more against the technology but struggling to articulate their desire for the “right 

kind” of participant. Having more diverse voices seemed like a good idea to many, but there was 

hesitation having a strong opposition voice in the room. This sentiment was echoed by many 

participants, “I was not looking for the true knee-jerk anti-voice, but I was interested that there 

wasn’t anybody there who was more opposed than in favor, in pursuing this kind of an effort” 

(Interview, External Participant #9), and speaks to the difficulty of identifying and categorizing 

stances and opinions. Where does one draw the line between “extremely against” and “against?” 

What is a knee-jerk anti-voice as opposed to a well-reasoned anti-voice? If participants are wary 

of having perspectives in the room that they see as extreme, but cannot define this, this could 

indicate a challenge omitting that entire perspective from the dialogue out of over cautiousness.   

Embedded within this hesitation for having participants who were staunchly opposed to 

the technology is the perception of increased diversity negatively affecting other aspects of the 

workshop, such as productivity. As one participant said:   

Although the participants were wonderful, I did think there was a bit of uniformity in the 

participants in terms of viewpoints, like within a certain range I thought that we could’ve 

had a few more critical voices, you know people opposed to gene drives... but I do 

understand how that would not have made the conversations as rich or nuanced 

(Interview, External Participant #2).  

Again, expressed is the desire to have more critical perspectives while limiting the diversity to a 

certain range for fear of loss of productivity or nuance. This brings into focus the tension 

participants expressed and how differing definitions of productivity may affect diversity. If their 
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concept of productivity means that discussions align with their own goals and what they hope to 

accomplish or discuss, any competing definitions may be seen as an obstacle and not welcome. 

For example, to some the conversation not moving beyond the “should we” debate to more 

specific questions and topics could be seen as inhibiting productivity. Another participant 

indicated feeling that those attending should be able to contribute productively. “Productively 

skeptical” (Interview, Internal Participant #1) was used to positively describe the participants at 

the workshop and implies that, ideally, participants should be critical but not so much that they 

won’t have a conversation with others whose views differ. In this instance, those who are 

unmovable in their positions, or unwilling to compromise may be seen as undesirable 

participants as this is unproductive or not cooperating with the goals of the workshop. In the 

workshop, this would mean participating in only certain discussion, for example taking part in 

discussions about risks but not benefits or speaking to concerns and topics outside of the scope of 

the discussion.  

Considering diversity in terms of productivity is problematic if there is not a shared 

definition of what productivity is in this engagement setting. If a consensus or decision-making 

is a goal, how effectively diverse voices are incorporated into decisions may be limited. 

Alternatively, if the goal is to provide insights, options, or potentials, diversity may contribute to 

valuable knowledge-sharing and creation. Based on the workshop report and proceedings, this 

workshop was not intended to be consensus reaching or decision-making, instead focusing on 

creating a dialogue and opening up the conversation with these new perspectives. With this goal, 

having varied perspectives may be useful in this process.    

Through the broader range of perspectives shared in the Landscape Analysis interviews, 

we can see where some gaps in the conversation may have resulted from a lack of oppositional 
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diversity. For example, we observed at the workshop that there were fewer critical assessments 

of the use of the technology, while this perspective was shared in the Stakeholder Interview 

Report. In one interview from the report, for example, a stakeholder remarked: 

“The assessment of this can’t be just on the basis of ‘is this the way to get rid of rodents 

on islands?’ any more than if you wanted to use nuclear weapons to remove rodents from 

islands- I’m sure it would be very effective, but you really can’t just talk about it in that 

narrow way” (Delborne et al., 2019, p. 14).  

This perspective, that the potential risks far outweigh the potential benefits and the opportunity 

for dual-use, may be seen by some of the workshop participants as unproductive but raises an 

important consideration that currently the benefits (and the risks) are hypotheticals and that this 

discussion can not be made in a vacuum, as there are many other considerations and unknowns. 

Another participant interviewed in the Stakeholder Interview Report raised the question, “Is the 

cost worth the potential loss on islands? So, if you lose 50 bald eagles, is that worth the success 

of having the rodents gone?” (Delborne et al., 2019, p. 13). Although a hypothetical, it raises 

important values discussions and trade-offs that decision-makers will have to grapple with as the 

technology is being developed. These examples from the Stakeholder Interviews Report provide 

an idea of the nuance and discussion that more opposition in the room may have brought. While 

these perspectives may be outside the definition of “productively skeptical” set by some of the 

participants who are more supportive of the technology, they provide important considerations 

that were missing from the conversation at the workshop, and may add more nuance and depth to 

the considerations.  

The tension expressed by participants wanting diverse perspectives but also being 

cautious of the effects of having these voices presents a challenge for engagement: it is not the 
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diversity that participants fear, but the assumptions they make about what comes along with 

more extreme perspectives. This could be an unwillingness to contribute productively, 

compromise, or to move away from the “should we” questions to the “how do we” questions. 

Assuming that those who feel strongly about the technology one way or another would not 

beneficially contribute to a workshop can exclude key values, concerns, and considerations. If 

participants are wary of having perspectives in the room that they see as strongly opposed, this 

indicates a challenge of not only getting those perspectives in the room, but also the inclusion of 

their perspective by other participants.  

Inclusion  

Inclusion also emerged through the participants’ interviews as being important to the 

engagement exercise. While in the literature inclusion is deeply entangled with diversity, when 

teased apart, inclusion can be found as allowing participants to be able to enter the discourse and 

put forward their views (Chilvers, 2008; Webler et al., 1995, 2001). In the context of this 

workshop, I define inclusion as inclusive dialogue: the opportunity to speak and to be heard. 

While diversity speaks to presence in the room, inclusion is having the space and ability to share 

perspectives and a willingness from others to listen. Within inclusion, I identified several 

important considerations: an inclusive space, power-dynamics, participants’ roles, and conflict 

management.  

Inclusive Space  

Inclusion allows for the expression of the diversity of organizational, disciplinary, or 

experiential knowledge and perspectives to be shared with others. Broadly, participants spoke of 

this workshop as being a trusting, welcoming space, which is indicative of inclusion: for 

example, “I was very impressed how this created a safe space for disagreements, and 
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perspectives to be shared” (Interview, Internal Participant #3). By having a space for 

perspectives to be shared and disagreements to be had, participants felt there was space for them 

to openly contribute to the dialogue. The use of the term “safe space” implies that the workshop 

was free of judgement that may have impeded others to vocalize their perspectives, even if not 

shared by the group. Through participant observation, we learned that organizers prioritized 

inclusion, as on the first day, an organizer stated that the workshop was an attempt to “create 

conversation between those involved in innovation of gene drive mice across disciplinary 

boundaries and across cultural boundaries early in the innovation process.” This framing is 

oriented towards inclusion and throughout the workshop we noted how, broadly, there was 

participation by both internal and external stakeholders. Other participants also spoke to the 

success of the workshop in terms of inclusion, with one participant speaking of being surprised 

by the perspectives shared by other participants:  

There’s always points of surprise when people express viewpoints that you weren’t 

expecting… I think that is when you know you’re being successful in terms of running 

these things, that people are expressing viewpoints that you haven’t heard before. This 

means you have given them the opportunity, the space, you have organized it the right 

way that they [the participants] feel comfortable doing that (Interview, Internal 

Participant #6). 

Feeling surprised by a perspective indicates that knowledge, values, or information is being 

shared and listened to that other participants may not have considered before, which points to an 

inclusive space. This participant attributes the surprise and the ability for new perspectives to be 

shared to a level of comfort experienced by participants through workshop organization and 

facilitation. We observed inclusion was particularly noticeable during small group breakouts and 
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discussions, when 5-6 participants spoke for short amounts of time. During these times 

specifically, we noticed participants were highly engaged, with majority contributing to the 

dialogue. Creating a safe and welcoming space through organization and facilitation, such as 

icebreakers, small group breakouts, and participant introductions, is critical for inclusion to be 

successful.   

Management of Conflicts  

Another aspect that participants identified as contributing to the workshop being an 

inclusive space was both an ability to share different perspectives and a willingness to listen in 

the face of conflict. Having space for disagreements or differences is critical for diverse values 

and perspectives to be brought to the attention of the group and potentially be negotiated 

(Cuppen, 2012). Participants felt that this was achieved at the workshop, “In general, that the 

people around the table were accepting. There were never an immediate push-back from the 

other people at the table for any views that I saw that were being expressed, and that is fantastic” 

(Interview, Internal Participant #6). Acceptance and a lack of push back are both indicative of an 

inclusive space, especially in spaces that can be contentious due to differences in expertise and 

opinion. Importantly, there were different views expressed, as one external stakeholder explained 

during an island selection activity:  

I mean we never had a resolution on it, but she was clearly offended by my viewpoint 

that this was the worst possible island to do this on, and she said ‘no this is the best’ and 

got very passionate, but I do think it was productive, I just listened and didn’t push back 

and everyone else listened and then we moved on, so it was fine… it was a weird 

interaction, but it was good in a sense because we disagreed but it wasn’t one of those 

that was contentious or conflict (Interview, External Participant #2).  
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 Here, two aspects that are necessary for inclusion are identified: the first that participants be 

willing and able to share an opinion that may not be shared by everybody. This indicates that 

they may feel empowered in this setting to do so, without fear of retribution or alienation. The 

second part of the quote reflects a willingness to listen. Being willing to listen, and not just 

ignore those who are critical or might disagree can lead to valuable moments of knowledge 

transfer or broadening of perspectives. Having these productive disagreements can be crucial in 

engagement and a sign of diverse opinions having the space and ability to be shared and reflect 

the diversity present (Cuppen, 2012). 

Inclusion and Diversity 

In considering the relationship between inclusion and diversity, a tension arises as 

participants broadly felt as though this was an inclusive space while also speaking to their desire 

for more diverse perspectives. This could exemplify that it is possible to have inclusion with less 

diversity. As participants expressed, there were broadly homogeneous levels of support for the 

technology, which may have created an environment that allowed all to participate. Considerable 

uncertainty around technological decisions and ecological impacts may have created space for 

the inclusion of different values and expertise in these discussions. If there was nobody present 

in the room to speak to the concerns of those against the technology but those present did voice 

their perspective, this means there was less diversity, not less inclusion. With the clear premise 

of the workshop being how to use the technology, not whether to use it, participants may have 

felt that relevant perspectives were represented.  

Alternatively, our survey data indicates there may have been more critical perspectives at 

the workshop than were spoken to, meaning inclusion may have been more limited than broadly 

indicated. While the majority of participants’ responses to our survey indicate that the group 
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overall was more supportive of the technology, three out of 15 participants responded they were 

either Very or Extremely concerned about the potential adverse effects of deploying the 

technology, and one participant responded that they were only Somewhat excited about the 

potential benefits. Also, when asked about balancing the potential adverse effects and potential 

benefits of deploying gene drive mice on islands, two participants responded that the potential 

adverse effects outweigh the potential benefits and four responded that they are equal (Figure 5). 

These responses indicate there being perspectives with concerns about the technology present, 

but possibly not spoken to. This could indicate that inclusion, not just diversity may have limited 

the range of perspectives shared.   

The dynamic of participants perceiving broad support of the gene drive mice may have 

been furthered by the presence of so many internal stakeholders. One third of participants were 

internal, affiliated with GBIRd either as technology innovators or decision-makers. While these 

internal stakeholders expressed that they were open to new perspectives and uncommitted to the 

deployment of the technology, they do have the most vested interest in the technology and may 

be more committed to developing the technology than was explicitly stated. Participants 

expressed that they were glad that the GBIRd team was present and felt that they were 

uncommitted, but it is important to recognize that having a high number of internal participants 

in the room can have an effect on other participants and impede the inclusion of other 

perspectives. It was not expressed in the interviews that a perceived consensus in support of the 

technology, or the presence of internal stakeholders was a deterrent in sharing alternative 

perspectives, but it is an important consideration. While an explicit workshop goal was to create 

a conversation between the innovation team and other stakeholders (Farooque et al., 2019, p. 1), 

considering the effect the presence of a high number of decision-makers may have is necessary. 
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A better balance of internal and external stakeholder may foster better inclusion while still 

allowing for a dialogue between technology innovators and decision-makers and stakeholders.   

Power Dynamics  

While the workshop was broadly agreed upon by participants to be an inclusive space, 

individual perspectives reveal instances where power-dynamics affected participants’ ability to 

contribute to discussion. When bringing together diverse groups, there are innate power 

dynamics, like cultural differences and knowledge and expertise power differentials that may 

affect group dynamics (Cuppen, 2012). Several participants spoke to these challenges and their 

ability to contribute to the dialogue which reveals instances where inclusion may not have been 

as high as broadly expressed.  

Cultural Differences  

While participants were enthusiastic about having international partners present at the 

workshop, recognizing and understanding how cultural differences may affect opportunities for 

participation is critical. At the workshop, the majority of participants were from the U.S; only 

three (out of 21) participants from outside the U.S. attended, and only two were present on each 

day of the workshop. One participant specifically noted how cultural differences may have 

affected their participation:   

It wasn’t an issue or anything but I noticed culturally that we always think of Americans 

in a particular way and everyone is so articulate and you know how to orally 

communicate what you want to say, where I was kind of sitting back and thinking, ‘how 

do I say what I want to say?’… I think it’s a challenge personality-wise this process as 

well because I find I have to be forceful to kind of get an opportunity to speak but it 
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wasn’t really a source of frustration… Sometimes I feel like I had to yell just to get a 

word in sometimes into the discussion (Interview, External Participant #5).  

This international participant feeling as though they had to make an extra effort to have their 

voice heard inhibits the inclusion of their perspective in the dialogue. This perceived cultural 

difference and resulting extra effort on behalf of the participant to account for this difference 

presents a barrier to participating, and results in a less inclusive space. Although spoken by just 

one of three international participants, this effect is something to take account of, as the inclusion 

of  minority perspectives is valuable (Cuppen, 2012). At a larger scale, it is necessary to 

recognize the challenge in creating a space where participants of different nationalities, 

ethnicities, or cultures feel that they are able to contribute fully and have the space and respect to 

speak. Both moderators and participants need to be mindful of these differences to make sure the 

space is inclusive, and particularly elevate marginalized or minority perspectives to reduce 

barriers to inclusion.  

Differences in Knowledge  

Differentials in knowledge coming into the workshop is another challenge of 

engagement, particularly on a topic such as gene drives because of their highly technical nature. 

Public knowledge of gene drive technology is fairly low, as recently indicated in a survey of 

public attitudes towards gene drive technology for agricultural applications that found more than 

85% of participants had never heard of gene drives (Jones et al., 2019). Even at this workshop, 

where participants were considered stakeholders, different disciplines and expertise were present 

in the room, which meant there was a wide range of technical understanding. When asked what 

could have been improved about the workshop, an external participant spoke to this knowledge-

gap:     
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I guess a little bit more [information] for people that are not into these kinds of technical 

details about different kinds of gene drives, if you want us to really understand and 

measure the tradeoffs and know our opinions, then a little more explanation would be 

helpful (Interview, External Participant # 17). 

Here, it is indicated that this participant – who was not an expert on gene drive technology – did 

not feel as though they had enough incoming knowledge, which compromised their ability to 

draw thoughtful conclusions and contribute to the dialogue. Participants feeling as though they 

were not able to make informed contributions signals that there may be less inclusion from these 

perspectives. Another external participant spoke to the challenge of coming in with less technical 

understanding than others:  

I think the frustrating moments were just not having as much of a detailed background as 

some people… I can’t really engage at this level because I don’t have the depth of 

knowledge that you have… I think my comments could be a lot more productive if I 

could better understand some of the science and the research here, because I did want to 

engage at that level of the conversation and felt that I was coming up short sometimes 

because I didn’t know specifics (Interview, External Participant # 10).  

Not only was this participant feeling as though they did not have enough technical knowledge, 

but it affected their ability to productively contribute to the dialogue. While many of the 

discussions were rooted in technological decisions, recognizing and speaking to the values 

behind technological choices and the assessment of the risks and benefits of each technology is 

important. By a participant who was specifically in the room to bring a diverse perspective 

outside of the scientific team developing the technology feeling as though they were unable to 

contribute because of this knowledge gap, the dialogue is limited.  
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These knowledge differences could lead to greater participation from those with the 

knowledge and background in the technical subject and less participation from stakeholders who 

do not have as much of a working understanding of the technology. This creates a power 

imbalance between those with this technical knowledge and those without, which negatively 

impacts inclusion. When discussions are grounded in technical discussions, those with greater 

technical understanding are able to more easily contribute to the dialogue and lead the 

discussion. We observed during the workshop that in the small-group breakouts and larger 

discussions, often one person came forward, usually an internal stakeholder or external technical 

expert, who took on the role of “expert” and was generally managing the conversation – 

answering and posing questions and framing the discussion. 

Balancing the educational component with deliberation is, and will continue to be, a 

challenge with upstream engagement of emerging technologies. Organizers tried to address the 

incoming knowledge-gap by striving to create a base-level knowledge among the group, as 

acknowledged in the Workshop Report:  

Facilitating conversations between stakeholders with different kinds of prior knowledge 

required ensuring some basic level of understanding the advantages, disadvantages, and 

associated uncertainties related to laboratory research, testing, and the potential field 

trials of gene drive mice. In that vein, the workshop began with a very basic overview of 

gene drive methods for population control…” (Farooque et al., 2019, p. 6).  

This was done by providing several reading materials to participants before the workshop and 

beginning the workshop with presentations from the GBIRd team on specific technical topics. 

Materials provided before the workshop included the Stakeholder Interview Report (Delborne et 

al., 2019), a National Academies Report of gene drives (NASEM, 2016) information about 



41 

 

GBIRd (www.geneticbiocontrol.org), an overview of gene drive mice used for conservation 

(Borel, 2017), and an overview on rodent eradication tools (Campbell et al., 2015). Primarily 

during the first day of the workshop, technical presentations were given on gene drive 

technology. We observed very specific presentations were given on the technologies that had the 

support of GBIRd, such as locally-based alleles, with other technological options, like daisy-

chain gene drives, excluded. Also, presentations were very genetics-focused, and did not include 

other types of scientific perspectives, like conservation or invasive species. This framing effect 

(Chilvers & Burgess, 2008; Stirling, 2008) can heavily shape the discussions at the workshop 

and lead to the exclusion of different types of knowledge. While impossible to cover the breadth 

of information surrounding the gene drive mouse, highly technical and discipline-specific 

framings could contribute to the preference or favoring of certain types of knowledge during 

discussions and may exclude more explicit values-based concerns or opinions or differing 

framings or knowledge bases.  

Throughout the workshop, participants with technical expertise also presented themselves 

as an educational resource. We observed during the first day one internal stakeholder took on the 

role of technical expert on gene drives and fielded most of the questions about the technology. 

Even if unintentional, the educational materials and expertise framed the discussions around 

select technical knowledge, which was focused on one specific gene drive method, the self-

limiting approach. Other approaches were discussed, but often being compared to the self-limited 

approach. This framing of discussions around an expert’s knowledge can contribute to 

prioritization of technical knowledge and their expertise which affects inclusion. Careful 

attention should be given to the educational component of efforts, as there is a threat of 

presenting the technology and scientific options as unbiased, creating unbalanced and one-sided 

http://www.geneticbiocontrol.org/
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framings of the issue that exclude other perspectives. Intentionally including different framings, 

like those that are advocacy-based, or arguments from those who may not be present, could help 

mitigate some of the framing effects so that participants are aware of these perspectives while 

deliberating.  

When organizing and facilitating a workshop, these power dynamics – including cultural 

and knowledge-based – are important considerations of inclusion. Deliberation can reinforce 

subtle forms of power such as dominant discourses and gender and cultural biases, thereby 

excluding alternative perspectives (Hendriks, 2009). In failing to accommodate relations of 

power, engagement may be ineffective (Cohen & Rogers, 2003) and continue the exclusion of 

diverse voices in decision-making. Important to consider is that maintaining the diversity of 

knowledge and expertise is also critical and could be affected by attempting to lessen power 

differentials. Here, the distinction between diversity and inclusion, and the understanding of 

each, is necessary, so as to not assume that because diverse perspectives are represented, they are 

being included in decision making and their concerns being attended to. Attention to each, and 

an understanding of the dynamics between diversity and inclusion can help ensure that diverse 

perspectives are both represented and included in the dialogue.     

Roles of Participants  

Also important to consider is those who chose to take an active role of listening, not 

sharing, and how this impacts inclusion. Participants’ motivations affect their participation and 

the inclusion of their perspective. This is necessary to distinguish from the inclusion spoken to 

above, which focuses on not having the ability to speak as freely, but instead is a choice to 

remove oneself from the conversation due to other reasons. 
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External Stakeholders  

To some external participants, this was primarily an educational opportunity, with less of 

a focus on contributing to the deliberations. Several participants less familiar with gene drive 

technology expressed a desire to use this as a way to learn more about the technology so that 

they may form opinions:  

I didn’t go there to have my opinion changed; I went there to get information from the 

people that were there… I have some very specific goals mostly to understand where the 

science is and trying to figure out what other folks are doing in this realm (Interview, 

External Participant #17). 

Utilizing this explicitly as an opportunity to gather information with less focus on sharing 

knowledge and being open to other perspectives removes oneself from the dialogue. This 

position likely overlaps with the power-dynamics of knowledge differentials and supports a one-

way flow of information. This is a detriment to inclusion, as if multiple participants are choosing 

not to contribute to dialogue, their perspectives and personal, sectoral, or discipline related 

knowledge or expertise are not being shared with the group. While we did observe the majority 

of participants engaging in the discussions, this could have contributed to the lack of inclusion of 

a critical perspective of the technology. Recognition of alternative goals and roles combined with 

a minority of participants in the room who had greater concerns about the technology may have 

limited the inclusion of diverse perspectives at the workshop.  

Internal Stakeholders 

Internal stakeholders also highlighted motivations and self-determined roles that has 

implications for inclusion. Five out of the seven interviewed discussed their sensitivity to how 

their participation would affect the workshop dynamics. Many spoke of an internal tension they 
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tried to navigate at the workshop: balancing participating and listening. There were several 

different underlying motivations for this tension, including fear of being seen as an advocate of 

the technology, wanting to listen to other perspectives, or presenting oneself as a source of 

technical information. One participant said:  

It’s important to recognize that you can bias a process like that, and you should ask 

yourself whether this is appropriate for me to be speaking to and stepping into, or is it 

better for me to sit back and listen and let the process unfold (Interview, Internal 

Participant #12). 

This consideration towards biasing external stakeholders and allowing other participants to share 

their perspective is important for internal stakeholders, as it attends to the power-dynamics of 

having experts and decision makers in the room. It also demonstrates opportunity for reflexivity 

to occur at the workshop, as internal participants reflect on critical feedback of their program and 

research. The reflexive nature of engagement is only possible if those in power are willing to 

listen to others and create space for those conversations (Wynne, 1993). Additionally, if internal 

stakeholders are not aware of this, it could threaten the inclusion of external perspectives. 

Throughout the course of this workshop, this positioning of some internal stakeholders to take a 

step back from discussion also affected other internal stakeholders:  

I heard the comments from people sort of under their breath that were part of GBIRd 

team… say ‘I am trying to hold back here, like, I don’t want to bias what these other 

people from these organizations are saying because this part is engagement, not how to 

do engagement,’… it made me unsure and ask myself ok, so should I be holding back 

(Interview, Internal Participant #11). 
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The same participant continued, “The goals and the roles within the space were a little 

confusing” (Interview, Internal Participant #11). Although many internal participants expressed 

concern balancing these roles, we observed productive interaction from the internal participants, 

both answering questions and posing them for discussion. This suggests that the awareness 

internal stakeholders expressed was successful during the workshop in allowing external 

participants to contribute to the dialogue. Awareness such as this is vital when considering power 

dynamics and inclusion of external stakeholders, and more broadly the reflexive capacity of 

engagement, especially when so many of the participants were affiliated with the GBIRd 

organization. 

These perspectives highlight a challenge of including those decision-makers and 

innovators in exercises and these participants managing fear of biasing others by contributing, 

observing, and being a source of technical expertise. Another internal participant expressed: 

I was actually trying to bite my tongue a little bit, partly because I have thought about it a 

lot obviously and I am more interested in hearing what people who are more new to it 

think… I felt like I was trying to be more informational, I suppose, instead of a 

contributor in terms of opinion (Interview, Internal Participant #1).  

In this quote, the internal stakeholder not only is interested in hearing new perspectives of those 

who are less embedded in the project, but also places themselves as an expert, or educational 

source and explicitly not a contributor of opinion. By limiting themselves as a source of technical 

information or to answer questions, internal stakeholders may have limited the values and 

perspectives shared and opportunity for a two-way dialogue. However, providing space for 

external stakeholders to contribute meaningfully is equally, if not more important. Internal 

stakeholders balancing these roles is critical for inclusion. Internal stakeholders did well in 



46 

 

recognizing that they should not be monopolizing the discussion, but were not as successful in 

taking the opportunity to contribute in ways that provided insight and opportunity for others to 

learn about their values and motivations, not just about the technical knowledge they may have. 

These types of contributions could provide interesting discussions and opportunities for mutual 

learning or new knowledge to be created. Internal stakeholders should be aware that by limiting 

their own inclusion, it can limit the effectiveness of the engagement workshop. Workshop 

designers explicitly discussing internal stakeholder goals and roles beforehand could help resolve 

some of the internal tension that these internal participants felt and allow them to contribute 

while being aware of their role at the workshop. While already demonstrating an understanding 

of this balance through their actions and words, through explicit discussions, greater reflexivity 

could be achieved by internal participants.  

Co-production  

Lastly, the theme of co-production emerged from participants’ experiences at the 

workshop. While the word “co-production” was never explicitly mentioned, during the 

interviews participants spoke of a productivity in learning from each other, sharing ideas, and 

building new knowledge together, often in discussion about what they gained or hoped others 

gained from the workshop. This speaks to mutual learning and co-production, the latter which I 

am defining as the process of participants creating knowledge together. In engagement literature, 

mutual learning, or deliberation that enhances the mutual understanding between participants, is 

commonly identified (Chilvers, 2008; Renn et al., 1995; Webler et al., 1995). I am situating co-

production as a continuation of mutual learning, where, after knowledge is exchanged, new 

knowledge is built upon that mutual understanding. This definition, which refers to producers 

and users of technology producing knowledge together, is found in adaptive management and 
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environmental management literatures (Djenontin & Meadow, 2018; Lemos & Morehouse, 

2005; Wyborn, 2015).  

Mutual Learning  

Participants broadly acknowledged that social learning or mutual learning was achieved 

at the workshop, both between internal and external stakeholders and on the individual level. 

Through small group and full group discussions, inclusion of participants’ perspectives and 

knowledge allowed for participants to gain new understandings that are useful on multiple levels. 

The dialogue between internal and external stakeholders is particularly of interest because of the 

novelty of having researchers and decision-makers together in the room while the technology is 

still being developed and decisions are being made. Both groups of participants spoke of mutual 

learning as being a take-away from the workshop. As one internal participant shared:  

I felt that there were definitely things as GBIRd and the island selection committee, we 

would take away as suggestions to really consider... there was enough stuff that 

stakeholders left feeling like they had a better understanding of where we were 

technologically,... where we were as a group in our thinking, what our core kind of 

motivations and like, what we will and won't consider, as things we would pursue. So 

better understanding of what GBIRd was and what our philosophy is (Interview, Internal 

Participant #12).  

This internal stakeholder believes each group gained something valuable through mutual 

learning: for the internal participants, input for their program and the technology development; 

and for external stakeholders, a broader understanding of GBIRd and the technology itself. For 

an internal stakeholder to leave this workshop with “suggestions to really consider” suggests that 

external participants’ perspectives had the space to be shared and internal participants were 
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willing and able to listen. In exchange, internal stakeholders shared their knowledge and 

expertise related to the project to further understanding of those who aren’t affiliated with the 

project. Analyzing external participants’ views of mutual learning is also critical, and speaks to 

both groups having gained new knowledge:   

I think it gave a few people who are doing this work full time a little bit more perspective 

into what potential stakeholders might be thinking about the work, I think it gives the 

stakeholders who are doing 99% other things and 1% this some idea of where things are 

at, with regards to the technology and how much we should be thinking about using this 

technology sometime in the future, and not using it sometime in the future. I think it was 

informative on both ends… (Interview, External Participant #17).  

The exchange of knowledge and mutual learning is very similar to that spoken by the internal 

participant: for internal stakeholders, they walked away with perspectives of those who are 

interested in the technology; and for external stakeholders, information about the technology. 

Interestingly, this external participant perceived a major takeaway of the mutual learning to be 

informing how much external stakeholders should be thinking about the technology. This 

indicates that the technology still being in the proof-of-concept phases means, to this 

stakeholder, that gene drive mice may not be a present or imminent consideration for their 

organization.  

While mutual learning was expressed as an accomplishment through the participants’ 

perspectives, it also indicates an achievement of goals determined by workshop designers. 

Although not explicit in the tangible goals of the workshop, in the Workshop Report, a primary 

goal is stated as:  
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… to create a conversation between technical researchers working on developing and 

testing different gene drive mechanisms in mice and expert stakeholder interested in the 

ecological and society implications of the potential future deployment of a gene drive 

mouse to protect biodiversity (Farooque et al. 2019, p. 1).  

As exemplified through internal and external participants’ perspectives, this meeting provided a 

venue for a dialogue, and is indicated by the mutual learning of each group. These benefits, 

while not tangible, include a greater understanding of the technology, new perspectives to 

consider, and a greater understanding between internal and external stakeholders.  

Individual perspectives also indicate that mutual learning was beneficial to participants. 

Although the contributions to decision-making and the knowledge internal stakeholders gained is 

important, considering what individual external stakeholders gained from this exercise may 

provide insight into the potential for mutual learning and future motivations for participating 

(Powell et al., 2011). When asked what they would take away from this workshop, individually, 

participants spoke of this knowledge exchange and the function that it would have in their lives. 

While not quantitatively measurable, with these “soft outputs” participants felt they would use 

these new understandings, created knowledge, or perspectives gained in different ways that were 

very specific to their own experience and roles. Several participants spoke of what they felt they 

gained at the workshop:  

●  “One of my goals is to take what I have learned from engagement exercise and run it up 

the ladder at my [government] agency so that they understand the value of these events” 

(Interview, External Participant #14). 

●  “I want my community to have access to this kind of information, thought process, and 

goals that I was exposed to… so my school becomes a place where this is the focus, 
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where thinking about people is the focus. I am going to ask [another participant] to come 

and speak and I am thinking about trying to see if [my school] wanted to bring [two other 

participants] to talk about private alleles” (Interview, External Participant #7). 

To many external stakeholders, this provided an educational experience and networking 

opportunity. As exemplified in these quotes, obtaining new knowledge not only has the potential 

to impact the work of the participant, but also to be shared with and implemented in their team or 

organization, further growing the impact. Furthering this, the benefits of networking also allow 

knowledge to continue to be exchanged on individual and group levels past the end of the 

workshop. These social aspects of engagement, although not tangible or realized short-term, can 

be utilized by participants in different ways that have the potential for broader impact 

downstream. A positive experience and sense of personal accomplishment where participants felt 

that they gained something by attending may also provide motivation for continued or additional 

participation in deliberative exercises, as it benefited them in some way.  

Creation of Knowledge  

While broadly participants spoke to mutual learning being achieved at the workshop, 

fewer spoke to co-production and what was accomplished related to the purpose of the 

workshop. During the interviews, when we asked what was accomplished at the workshop 

collectively, or as a group, there was often hesitation. “We didn’t have a plan, we weren’t trying 

to solve a particular question, so I don’t know what people would have gotten from it” 

(Interview, External Participant #13). This hesitation was a common sentiment shared by 

participants and the clear lack of outputs or explicit decisions that were made sparked confusion 

in some about the collective goals and accomplishments of the workshop. A participant 

expressed that there may have been goals not communicated to participants, “I feel like the 
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workshop had some goals to it that weren’t completely laid out there for us as participants, but 

that is just how these kinds of workshops are” (Interview, External Participant #10). Many 

participants echoed these sentiments, who felt as though there were not concrete outputs, steps 

forward, or action items decided, which made it difficult to identify what was achieved outside 

of the group and individuals exchanging knowledge.  

The loosely defined and nebulous goals of this workshop are different from the function 

of other events where experts and publics come together, like scientific advisory boards or public 

forums, and even of other engagement exercises that aim to reach a decision using input from 

stakeholders and publics. Throughout the workshop, participants were asked to deliberate about 

topics and decisions that technology developers are making, not to work together to answer 

specific questions. As one participant continued, they were “addressing a problem, an amorphous 

question” (Interview, External Participant #13). This type of deliberation is valuable to both 

internal and external stakeholders and furthers co-production but may not have been realized by 

participants. By addressing a problem, it allowed for participants to consider new information 

and perspectives that they may not have previously considered. It also expands the possibilities 

around a problem and allows participants to work together to do so. In expanding the knowledge 

surrounding an “amorphous question,” stakeholders can play a role in problem definition, instead 

of problem solving. By including diverse knowledge, perspectives, and ideas in problem 

definition, ‘solving the wrong problem’ or excluding particular interests in the definition of the 

problem can be avoided (Cuppen, 2012).   

These deliberative and generative conversations that are not specifically answering a 

question or reaching consensus led to the sharing of perspectives and expertise and, in turn, 
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expanded upon the knowledge of each participant and the group as a whole. One participant 

spoke to co-production as being a realized accomplishment of the workshop:  

By necessity in this workshop I talked to everybody in the room and I talked to them 

seriously about new ideas that were not necessarily our focus… together we were 

building information using our different pieces of expertise to answer a question that 

none of us had thought about before. And that is important because that means you get 

insight into how a person thinks, and it’s not top-down… we are building something new, 

it felt like a collaboration (Interview, External Participant #7).  

Here, the participant speaks to creating new ideas and increasing the considerations and 

knowledge inputs around a new question or problem. By building new information, different 

values, knowledge, and perspectives can be incorporated for future consideration. This 

exemplifies the differences between co-production and consensus-reaching and indicates that 

although there was confusion about the goals and accomplishments of the workshop, there were 

moments of co-production.  

This tension between participants’ ideas of accomplishments and outputs raises the 

question: Is just having the conversation among participants, but not producing anything tangible 

a sufficient output?  While through mutual learning, participants spoke of taking home this new 

knowledge gained from hearing other people’s perspectives, fewer spoke to utilizing this new 

knowledge to constructively address issues at the workshop. Perspectives and knowledge shared 

were published in the Workshop Report, which was not available at the time of the interviews 

and may serve as a tangible output for stakeholders to refer to throughout their work.  
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Conclusion 

The “Exploring Stakeholder Perspectives on the Development of a Gene Drive Mouse for 

Biodiversity Protection” workshop provided a unique venue for examining engagement at the 

intersection of natural resources management and emerging technologies. In order to analyze the 

participants’ experiences and identify prevalent themes, I surveyed, observed, and interviewed 

those who attended the workshop and conducted a thematic analysis of the data. This qualitative 

analysis allowed for insight to be gained on individual perspectives that reveal the nuance and 

dynamics among diversity, inclusion, and co-production. Through this process, I identified 

moments of success in the workshop, areas for improvement, and key considerations for future 

efforts. 

Importantly, this study determined that a distinction between diversity and inclusion 

needs to be made, as both are often categorized under the same criteria in engagement 

scholarship. The distinction between diversity and inclusion clarifies that just because diverse 

perspectives are present, they may not be included in decision making. Attention to each, and an 

understanding of the dynamics between diversity and inclusion, can ensure that diverse 

perspectives and worldviews are both represented and included in the dialogue. For instance, at 

this workshop diversity was realized in terms of knowledge, perspective, and expertise present. 

Workshop participants recognized the broad sectoral and disciplinary diversity but spoke of a 

perceived imbalance regarding diversity of perspective, with those present generally being 

supportive of the technology. This imbalance excluded considerations of diverse perspectives 

throughout deliberations and specifically limited the scope of concerns that were shared. 

Participants also expressed a concern of broadening diversity of perspective and how it would 

affect the productivity of the workshop. If participants are wary of having perspectives in the 
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room that they see as very critical to their fear of loss of nuance or productivity, this indicates a 

challenge for future engagement events of balancing the tradeoffs of broad diversity of 

perspective.  

Inclusion emerged as a separate consideration for individuals at the workshop and 

overall, participants felt that the space was inclusive, bringing to attention the dynamic between 

diversity and inclusion and exemplifying that inclusion with less diversity is possible. In 

addition, accounting for individual perspectives reveals instances where inclusion was not as 

high as broadly expressed by participants. Power dynamics, including culture and level of 

knowledge were identified at the workshop and are necessary to take into account when creating 

an inclusive space. Looking forward, special attention should be given to those who have 

traditionally been disenfranchised or excluded from decision-making by elevating their voices 

and being sure their perspective is able to be shared. Relatedly, self-subscribed roles and 

motivations may limit the inclusion of perspectives, particularly when stakeholders less 

knowledgeable about the technology use the space to fulfill an educational purpose and when 

internal stakeholders limit themselves to information sources.   

Lastly, mutual learning and the creation of knowledge emerged to varying degrees of 

realization. Mutual learning was perceived as a clear benefit to participants on both group and 

individual levels; both internal and external groups felt as though knowledge was exchanged and 

individuals spoke to the incorporation of this new knowledge in their own work and that of their 

organization. Creating new knowledge, while well-articulated by one participant, was not easily 

realized by participants who felt that a clear lack of tangible outputs and goals inhibited the 

success of the workshop as a collective. Diversity and inclusion can also have implications for 

mutual learning and co-production. In engagement scholarship, diversity is strongly linked to the 
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concept of social learning and furthers the idea that interaction between people with different 

perspectives can lead to new insights (Cuppen, 2012). This definition of diversity most likely 

also encompasses inclusion, as without the ability to share perspectives and others to listen, 

mutual learning could not be achieved. Similar to how inclusion is possible with less diversity, 

co-production may also be possible with less inclusion and/or less diversity, but in order for 

better knowledge to be produced, there should be high diversity and inclusion.  

This engagement workshop offered explicit contributions to several dimensions of the 

Responsible Research and Innovation framework (Owen et al., 2012; Stilgoe et al., 2013). 

Workshop organizers’ attention to anticipation, reflexivity, and inclusion was exemplified in this 

workshop through the upstream timing, efforts regarding diversity and inclusion, and opportunity 

for internal stakeholders to create space for critical perspectives of their work. What is yet to be 

seen from this intervention is responsiveness by GBIRd or the DARPA Safe Genes Program 

attending to the concerns, values, and knowledge generated at the stakeholder workshop and 

incorporating this into their operations and decision-making. Without funding for the additional 

phases of engagement activities around the gene drive mouse, measuring the responsiveness to 

the stakeholder engagement workshop may be challenging, but is necessary in understanding the 

impact of the intervention on the technology trajectory.  

As scientists and innovators continue to develop new technologies to address increasingly 

complex issues, engagement – and investigations of these interventions – will become 

increasingly important. Specifically, qualitatively analyzing the event through participant 

perspectives provides unique insights and critical feedback for engagement practitioners on the 

process. At this stakeholder workshop, diversity, inclusion, and co-production emerged as 

important factors that contributed to the participant’s experience, and closer analysis of each 
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theme and the dynamics between each revealed important considerations for future efforts. 

Taking a bottom-up approach by working with engagement participants is a useful next-step in 

creating effective and meaningful stakeholder engagement. Overall, continued engagement, 

evaluation of efforts, and the recognition of the importance of responsiveness can contribute to 

the responsible innovation of biotechnologies used for conservation.  
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APPENDIX A 

Pre-workshop Survey Questions 

1. Why did you agree to participate in this workshop? What do you think this workshop will 

accomplish?  

 

2. What do you hope to learn? What do you hope to contribute? 

 

3. In what ways do you see yourself as a stakeholder with respect to the development of a 

gene drive mouse for restoring biodiversity on islands? 

 

4. (Scale 1-5) How concerned are you about the potential adverse effects of deploying gene 

drive mice on islands?  

i.Not at all 

ii.Somewhat 

iii.Moderately 

iv.Very   

v.Extremely  

 

5. (Scale 1-5) How excited are you about the potential benefits of deploying gene drive 

mice on islands? 

i.Not at all 

ii.Somewhat 

iii.Moderately 

iv.Very   

v.Extremely  

 

6.  (Scale 1-5) When you think about the balance of potential adverse effects and potential 

benefits, which of the following do you believe?  

 

i.The potential adverse effects far outweigh the potential benefits 

ii.The potential adverse effects outweigh the potential benefits 

iii.They are equal 

 

7. What does community engagement mean to you?  

 

8. What purpose could community engagement serve in conjunction with the development 

and deployment of a gene drive mouse for conservation? 
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APPENDIX B 

Post-workshop Interview Guide 

The following is offered as an example of the types of questions that will be asked to study 

participants during the post workshop interviews. The interview will contain a verbal 

introduction informing participants that they can refuse to answer any questions at any time, and 

that their answers will never be associated with their personal identity.  

 

This first set of questions focuses on your own experiences at the workshop Some of these 

questions might look familiar to questions asked at the end of the workshop, but they are 

unique answers for us because we don’t get to see that feedback.   

1. What did you like about the workshop activities? What didn’t you like?  

a. What were the most memorable moments from the workshop?  

b. What do you think the workshop accomplished?  

 

2. What would you change about the workshop proceedings? Why? If not already 

answered by Q1 

a. What do you wish was talked more about? Or less? 

b. What did you find most exciting about the workshop? 

c. What did you find most challenging or frustrating?  

 

3. How did this workshop change your thinking? If not answered in Q1 

a. What did you learn?   

 

4. Given this, how might your experiences at the workshop impact your work moving 

forward? 

 

5. Thinking about the participants of the workshop, some are affiliated with the GBIRd 

project…  

a. How do you think other participants were impacted?   

b. What do you hope the research team gained from this? 

 

6. What voices do you think were missing from the workshop? 

Now we are going to switch from the topic of the workshop to some questions on the topic of 

future engagement practices:  

 

7. Do you see a difference between stakeholder engagement and community engagement?  

a. Who, what, where, when?   

 

8. What impact do you think stakeholder engagement should have on the development 

trajectory of the gene drive mouse? Community engagement?  
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a. What do you think will actually happen in terms of engagement around the 

development and potential deployment of a gene drive mouse? → maybe an 

alternative: what will it take to make this ideal a reality? 

 

9. Do you foresee your work directly intersecting with engagement practices in the future? 

What do you see as your role? Could be answered by Q5 

 

10. Were there any questions we didn’t ask, but should have?  

 

 

 

 

 


