
 

ABSTRACT 

 

BARNHILL-DILLING, SARAH KATHLEEN. Growing Governance: Considerations for 

Inclusive Engagement for Genetically Modified Trees. (Under the direction of Dr. Jason A. 

Delborne). 

  

This dissertation combines environmental justice and public engagement with science 

literatures to center groups and peoples that have largely been excluded from public engagement 

and environmental governance processes. I situate these concepts using cases of genetically 

modified trees. Using qualitative research methods such as in-depth interviews, participant 

observation, and thematic content analysis, this dissertation offers three distinct dimensions of 

the challenges and considerations for meaningfully inclusive governance genetically modified 

trees. 

In Chapter 2, I analyze the public engagement efforts of two forest biotechnology 

projects: genetically modified Eucalyptus grandis tree at the University of Pretoria in South 

Africa, and the genetically modified American chestnut tree at SUNY College of Environmental 

Science & Forestry in Syracuse, NY. Drawing on interviews of research scientists and public 

engagement specialists associated with the project, I conclude that the engagement and outreach 

efforts are in part products of a forest biotechnology phobia-phobia, a framework that I adapt 

from Marris’ 2015 synthetic biology phobia-phobia. Because fear of a fearful public hinders 

meaningful public involvement, here I suggest responsible innovation as a framework to resolve 

these challenges.   

For Chapter 3, I investigate chestnut and cultural restoration in traditional 

Haudenosaunee territory. The era of chestnut loss paralleled significant cultural loss for 

Haudenosaunee communities of Central and Upstate New York. The Haudenosaunee 

communities, which neighbor the research institutions, field trials, and proposed release sites of 



 

genetically modified American chestnut trees, have no living memory (and little cultural 

memory) of the American chestnut as part of their landscape. This paper explores how the use of 

a transgenic chestnut for restoration -- however controversial it may be -- may create opportunity 

for reciprocal restoration, which attends to the land and to the cultures that are sustained by that 

land, and where repair of ecosystem services contributes to cultural revitalization (Kimmerer, 

2011). Drawing on in-depth interviews of community members and participant observation of 

tribal leaders and American chestnut foundation meetings, this chapter finds that the potential for 

interconnected cultural and species (or ecological) restoration is situated in complicated terrain. 

While there are clear dimensions of reciprocal restoration present, efforts to restore the chestnut 

are still rooted in a mechanistic worldview of humans as managers or manipulators of the natural 

environment. For the chestnut project to approach reciprocal restoration, that managerial 

approach is what needs repairing, healing, and changing. 

Because the genetically modified American chestnut tree will be designed to spread in 

the environment, and because Haudenosaunee community members and tribal elders may see it 

as a risk, indigenous environmental justice and inclusive risk governance should be explicitly 

attended to in the decisions about the chestnut’s restoration.  This chapter calls for normative 

recognition that Haudenosaunee communities are a unique cultural group, and that they should 

be engaged specifically to participate in the governance of American chestnut restoration  

 Drawing on in-depth interviews of community members and participant observation of 

tribal leaders and American chestnut foundation meetings, In Chapter 4, I describe challenges of 

participating in governance of the genetically modified American chestnut tree, and to 

participating in the restoration itself, and how recognition of worldview shapes both. Given that 

a strong thread of non-intervention underpins Haudenosaunee governance systems and 



 

worldviews, participation in this process can feel untenable. An important -- and thus far missing 

-- element of the chestnut restoration project is creating the space (1) to recognize that 

Haudenosaunee communities may in fact perceive the chestnut as a risk and (2) for 

Haudenosaunee leaders to participate in decisions about how to mitigate the risk of transgenic 

material. 
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CHAPTER 1: PUBLIC ENGAGEMENT AND ENVIRONMENTAL JUSTICE: 

AN INTEGRATED FRAMEWORK 

 

Dissatisfaction with top-down governance in science, emerging technologies, 

environmental, and natural resource issues manifests itself across multiple disciplines, including 

science, technology and society studies (STS), environmental justice, and risk governance 

(DeMarchi, 2003; Guston, 2014; Renn & Schweizer, 2009; Rowe & Frewer, 2005; Schlosberg, 

2009; Stilgoe, Owen & Macnaughtan, 2013). Decades-long efforts to improve public 

understanding of science, to understand risk perception, and to address environmental inequities 

have come from the proverbial top. Stakeholder dialogues, public participation, and upstream 

public engagement represent newer governance efforts that attempt to address equity and cultural 

identity (Holfield, 2012, Rowe & Frewer, 2005; Schlosberg, 2009; Sze & London, 2008), 

improve understanding of risk perceptions and public values (Brown, Fatehi, & Kuzma, 2015; 

Nisbet, 2005; Renn & Schweizer, 2009), and re-instill confidence in broader governance socio-

scientific institutions and systems (Brunk, 2006; Cunningham-Burley, 2006; Gaskell et al., 

2005).  

Broader and earlier inclusive governance has myriad mechanisms and carries normative 

assumptions that have proven difficult to articulate, measure, and evaluate (DeMarchi, 2003; 

Rowe & Frewer, 2005; Wynne, 2006). Moreover, environmental and natural resource issues are 

situated in liminal spaces that are at once scientifically technical and characterized by complex 

and varied value systems. Calls for earlier and better (more inclusive) public engagement are 

often presented as solutions for integrating such complexity and justice into governance 

processes, yet there are structural and systemic barriers to arriving at effective engagement 

of historically marginalized groups and people. My research seeks to interrogate these 

barriers, and find ways that they can be dismantled and most ideally, turned into opportunity for 
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shared learning and for more inclusive governance. My research motivation (and thus 

dissertation) emerges from a strong normative belief that broader governance systems require far 

greater inclusion, equity, and most importantly here, meaningful input from communities and 

peoples who have been long excluded from -- and experienced violence at the hands of -- 

governing institutions.   

The broadly interdisciplinary tools of STS create intellectual space to investigate 

technoscience process and knowledge as social productions (Pinch & Bijker, 1984; Salmon, 

Priestley & Goven, 2017). Further, STS offers lenses for understanding knowledge as social 

constructs and demonstrates how this social production actually renders invisible the values-

based normative commitments of the scientific project writ large (Marris, 2015; Welsh & 

Wynne, 2013). STS has a long tradition of deep and meaningful critiques of public engagement 

of science and technology (Delgado, Lein Kjølberg, Wickson, 2011; Marris, 2015; Wilsdon & 

Willis, 2004; Wynne, 2006) -- and more recently responsible research and innovation has been 

offered as a broad solution to integrating important socio-cultural values (Correljé, Cuppen, 

Dignum, Pesch, & Taebi, 2015; Guston, 2014; Owen, Macnaghten & Stilgoe, 2012; Stilgoe, 

Owen, & Macnaghten, 2013).  

These fields of study have brought to light important critiques, and consistently highlight 

the difficulty of integrating diverse public audiences. However, these disciplines have not 

addressed well the inherent power dynamics that shape engagement and collaboration, 

power dynamics that are shaped by inescapable historical and political realities. Here, I bring 

into the public engagement discourse the contributions of environmental justice, which has a 

long history of centering these issues, and its roots in activism and lived realities (paired with 

scholarly investigation) offer more practical ways forward (Foreman, 2011; Sze & London, 
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2008; Schlosberg, 2009). Environmental justice -- both as a discipline and as a practice -- creates 

normative space for including traditionally marginalized groups and communities, and offers 

frameworks for including the long-excluded (Holifield, Porter & Water, 2009; Mohai, Pellow & 

Roberts, 2009). In particular, indigenous environmental justice creates space to center indigenous 

perspectives specifically (Holifield, 2012; Ishiyama, 2003; Schlosberg & Carruthers, 2010). I 

build on this scholarship explicitly, interrogating how the lenses of indigenous environmental 

justice can offer explicit guidance for addressing indigenous-specific considerations in broader 

public engagement and environmental governance.  

I investigate these themes through the complex case of genetically engineered trees 

(GMTs). Because GMTs are endowed with a range of values - including ecological, cultural, and 

more utilitarian uses that bring in economic valuation - they offer a bound but rich set of artifacts 

around which to converge and explore these issues. In Chapter 2, I briefly explore forest 

biotechnology applications in the forestry industry through the illustration of the in-progress 

genetically modified Eucalyptus grandis in South Africa. However, the remainder of Chapter 2 

and Chapters 3-4 focus on the genetically modified American chestnut, which has been 

developed to support efforts to restore the blight-stricken tree. The chestnut tree represents 

perhaps the front of a growing wave of emerging biotechnologies for conservation and 

restoration, most of which are designed to spread in the environment. 

Biotechnology is often characterized by risk (Frewer & Shepard, 1995), and the 

associated governance structures by some degree of ambiguity (Stilgoe, Owen & Macnaghten, 

2013). Moreover, increasingly well-organized oppositional activism both demonstrates and 

generates resistance to potential applications of emerging forest biotechnologies. As a result, the 

forest biotechnologists and their research teams in these cases have conducted a series of 
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outreach and public engagement efforts to garner broader support for their research and end use 

goals. In the context of the chestnut, part of these outreach efforts includes increasing efforts 

with local indigenous leadership -- the Haudenosaunee Environmental Task Force -- which this 

project helped to facilitate. 

My dissertation is situated in the literature that calls for increased clarity on how to 

conduct public engagement (and thus governance) of science and technology in more inclusive 

ways. My broad claim -- through the arc of this dissertation -- is that principles of 

environmental justice offer a framework to complement public engagement of science and 

technology literatures as a means of centering groups and peoples that have been largely 

excluded from engagement and governance processes. If stakeholder and public participation, 

and by extension public engagement, “remain an empty word until procedures are set in place to 

make it real and effective” (DeMarchi, 2003), then environmental justice offers ways to scaffold 

procedures to make it “real and effective.” 

The structure of the dissertation follows the three-paper model, with each substantive 

chapter standing on its own as a piece of scholarship in preparation to submit to a journal for 

peer review. The following sections summarize each of those substantive chapters.  
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Chapter 2: Scientists Branching Out? Public Engagement & Genetically Modified Trees 

Drawing on in-depth interviews and participant observation, this chapter analyses the 

public engagement efforts of two forest biotechnology projects: the in-progress genetically 

modified Eucalyptus grandis at the University of Pretoria in South Africa, and the ready-for-

regulatory review genetically modified American chestnut at SUNY College of Environmental 

Science & Forestry in Syracuse, NY. Because these represent distinct research contexts and end 

uses, the combination of these two projects allow for inferences about forest biotechnology more 

broadly. 

While these project teams have invested in considerable and varied public engagement 

efforts, there is evidence that their motivations are complicated. Here, I use Marris’ (2015) 

“synbiophobia-phobia” framework to demonstrate that there exists a forest biotechnology 

phobia-phobia. Moreover, these phobias underpin and motivate forest biotechnologists’ public 

engagement efforts, rendering difficult inclusive governance of these emerging biotechnologies. 

I offer responsible innovation (Guston, 2014; Owen, Macnaghten & Stilgoe, 2012; Stilgoe, 

Owen, & Macnaghten, 2013) as a means of resolving these challenges, positing that responsible 

innovation can offer both roadmap and evaluation of public engagement, but only with explicit 

attention to forest biotechnology phobia-phobia. I am preparing two distinct manuscripts from 

this chapter: an original research article about forest biotechnology phobia-phobia, and a second 

commentary that calls for increased attention to responsible innovation in forest biotechnology.      

  

Chapter 3: The Genetically Modified American Chestnut Tree as Opportunity for 

Reciprocal Restoration in Haudenosaunee Communities 

 

 The era of chestnut loss paralleled significant cultural loss for Haudenosaunee 

communities of Central and Upstate New York. The Haudenosaunee communities, which 
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neighbor the research institutions, field trials, and proposed release sites of genetically modified 

American chestnut trees, have no living memory (and little cultural memory) of the American 

chestnut as part of their landscape. This paper explores how the use of a transgenic chestnut for 

restoration -- however controversial it may be -- may create opportunity for reciprocal 

restoration (Kimmerer, 2011) for the Haudenosaunee communities. Reciprocal restoration is 

rooted in reciprocity, which is an important dimension of many indigenous traditions, and 

emphasizes that humans should engage the land with a culture of gratitude. A key part of that 

gratitude is care-giving, or “sustaining the land that sustains them” (Kimmerer, 2011, p. 258). 

Both indigenous and scientific knowledge traditions should work together to grow processes that 

attend to the land and to the cultures that are sustained by that land, and the repair of ecosystem 

services contributes to cultural revitalization (Higgs, 2005; Kimmerer, 2011; Long, Tecle & 

Burnette, 2003; Martinez, Salmon & Nelson, 2008). Could returning chestnut tree to the 

landscape also serve as cultural revitalization? 

Drawing on in-depth interviews of community members and participant observation of 

tribal leaders and American chestnut foundation meetings, this chapter engages with Kimmerer’s 

(2011) framework to evaluate how the American chestnut tree can serve as an example of 

reciprocal restoration for Haudenosaunee communities. The potential for interconnected cultural 

and species (or ecological) restoration is situated in complicated terrain. While there are clear 

dimensions of reciprocal restoration present, efforts to restore the chestnut are still rooted in the 

mechanistic worldview of humans as managers or manipulators of the natural environment. For 

the chestnut project to approach reciprocal restoration, that managerial approach is what needs 

repairing, healing, and changing. 
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Chapter 4: Rooted in the Risk of History: Indigenous Environmental Justice and the 

Genetically Modified American Chestnut Tree 

 

 Because the genetically modified American chestnut tree is designed to spread in the 

environment, and because Haudenosaunee community members and tribal elders may see it as a 

risk, indigenous environmental justice and inclusive risk governance should be explicitly 

attended to in the decisions about the chestnut’s restoration. According to the principles of 

environmental justice, this case calls for normative recognition that Haudenosaunee communities 

are a unique cultural group, and that they should be engaged specifically to participate in the 

governance of American chestnut restoration. This paper explores how recognition of 

Haudenosaunee worldview shapes participation. Although they will be published separately, 

chapters three and four are clearly linked. Chapter three explores what chestnut restoration might 

look like on Haudenosaunee terms, or how it may help these communities. Chapter four explores 

the institutions, histories, and other challenges of their participating in chestnut restoration as it 

currently exists, all to create space for Haudenosaunee communities to decide if the use of GM 

chestnut for restoration  harm these communities. 

 Drawing on in-depth interviews of community members and participant observation of 

tribal leaders and American chestnut foundation meetings, I describe challenges of participating 

in governance, and to participating in the restoration itself, and how recognition of worldview 

shapes both. Governance considerations include traditional Haudenosaunee decision-making 

institutions, and related history of non-intervention as product of deeply held mistrust. 

Restoration considerations include both perception of genetically engineered plants, as well as 

broader traditions of non-intervention rooted in Original Instructions (Nelson, 2008). Given that 

a strong thread of non-intervention underpins Haudenosaunee governance systems and 

worldviews, participation in this process can feel untenable. An important -- and thus far missing 



 

8 
 

-- element of the chestnut restoration project is creating the space (1) to recognize that 

Haudenosaunee communities may in fact perceive the chestnut as a risk and (2) for 

Haudenosaunee leaders to participate in decisions about how to mitigate the risk of transgenic 

material. 
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CHAPTER 2: SCIENTISTS BRANCHING OUT? 

PUBLIC ENGAGEMENT AND GENETICALLY MODIFIED TREES 

 

Introduction 

 The release of genetically modified trees (GMTs) is, like many contemporary 

environmental controversies, profoundly complex: it is characterized by nuanced techno-science 

and deeply held cultural values that necessarily intermingle and often clash with each other. 

Forest biotechnology experts work -- consciously or not -- in the shadow of public backlash 

against GM crops (Graef, 2014), which has had far-reaching implications across multiple sectors 

of biotechnology innovation (Kanowski, 2012). Public concerns over the development and 

deployment of genetically modified trees (GMTs) in many ways parallel those of genetically 

modified crops, and include the potential for material to reach non-target species, the potential 

for long-distance pollen dispersal, and possible impacts on biodiversity (see Gartland, Crow, 

Fenning, & Gartland, 2003). Trees’ long-lived presence has also made them touchstones as 

monuments of human relationships with their natural environments (Burke, 2001). People imbue 

trees, and thereby forests, with spiritual, cultural, ecological (Jacobs, Dalgleish, Nelson, 2013; 

Merkle, Andrade, Nairn, Powell & Maynard, 2006), and economic values (Lucier, Hinchee & 

McCullough, 2004). With the added complexity of genetic engineering, many meanings and 

value systems converge on the imagining of perhaps a single tree. The potential tensions therein 

demand nuanced attention, especially with respect to how decisions are made about them. As 

such, GMTs require meaningfully inclusive governance processes that can integrate myriad 

knowledge and value systems.  

In light of the above tensions, many forest biotechnology scientists engage in political, 

stakeholder, and public processes that extend beyond their responsibilities in the laboratory 

(Burke, 2001; Strauss, Tan, Boerjan, Sedjo, 2009). In fact, early forest biotechnology dialogues 
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indicate that innovators heeded previous advice that scientists needed to “recognize the other 

societal values that shape opinions and decisions” (Kanowski, 2012) about the development of 

genetically modified trees. 2001’s First International Symposium on Ecological and Societal 

Aspects of Transgenic Plantations gathered “more than 200 economists, ecologists, 

environmentalists, ethicists, molecular biologists, industry representatives, and government 

regulators from more than twenty-three countries…[for] the first international symposium to 

attempt to forge a consensus on how to move forward in research and public debate” (Bradshaw 

& Strauss, 2001, p. 4). Of the twenty-eight speakers, half focused explicitly on broader 

environmental and ethical concerns, and the introduction reminded participants that they “need 

to listen carefully not only to the technical views, but to the ethical and personal views that 

underlie them” (Bradshaw & Strauss, 2001, p. 7). These issues are often conceived of purely in 

techno-scientific terms, yet this symposium indicates that, for forest biotechnology, social 

considerations may have moved upstream (see Kuzma, Romanchek & Kokotovich, 2008; 

Wilsdon & Willis, 2004). 

To that end, forest biotechnologists (my term for scientists working on the GMT projects) 

and their associates have conducted a variety of public-facing efforts. In addition to public 

education and communication, forest biotechnologists attend to the inclusion of diverse 

audiences, demonstrate openness to what other expertise should be respected and integrated, and 

acknowledge public concerns. Forest biotechnologists seem to genuinely care about how public 

audiences perceive their projects. 

However, when one of my participants described his motivation for engaging with a 

particular group: “we want them to know what we’re doing isn’t scary,” I was reminded of 

Marris’ 2015 paper in which she introduced synbiophobia-phobia, and described public 
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engagement in synthetic biology as being motivated by fear of a fearful public. According to this 

premise, scientists imagine and construct audiences as phobic about their technology, and the 

scientists’ engagement efforts are rooted in a fear of public phobia. For this framework, she 

draws on Welsh and Wynne’s (2013) arguments that a complex element of scientism underpins 

these phobic imaginaries, where scientists elevate the role of science in complex decision-

making in ways that dismiss social values and considerations. Together, these dimensions belie 

scientists’ troubling imaginations of the public and their role in governance of emerging 

technologies. Here, I unearth a forest biotechnology phobia-phobia that also shapes public 

engagement in the eucalyptus and chestnut projects.  

In this chapter, I move through complementary analyses of public engagement in forest 

biotechnology and forest biotechnology phobia-phobia each in turn and as such, disentangle 

scientists’ efforts to engage publics from their perceptions of and responsibilities to these 

publics. Responsible innovation has emerged as a framework that links public engagement, 

through anticipation and inclusion, with expected behaviors from scientists in their practice, 

through reflexivity and responsiveness (Stilgoe, Owen & Macnaghten, 2013). As two narratives 

unfold, this paper ultimately argues that responsible innovation (1) holds space for both of these 

analyses to be true simultaneously, and (2) offers instructive ways forward when certain 

conditions are addressed.  

 

The Cases: Illustrative examples of Forest Biotechnology 

The genetic sciences may address a range of challenges in forestry and forest health 

(Harfouche, Meilan & Altman, 2011; Merkle, Andrade, Nairn, Powell, & Maynard, 2006). 

Because of trees’ long-lived presence in their environments, advocates think trees are good 

candidates for genetic engineering and modification (Gartland, Crow, Fenning, & Gartland, 
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2003; Kanowski, 2012). Innovation in conventional breeding practices can be timely, difficult, 

and there is no guarantee that desired phenotypes will be inherited (Gartland, Crow, Fenning, & 

Gartland, 2003). Proponents argue that genetic engineering, however, can offer greater precision 

and predictability, and could support a wide range of forestry and forest restoration efforts 

(Strauss & Bradshaw, 2001). Forest biotechnology also offers the ability to relieve considerable 

pressure on existing forests, resources, and reduce input needs, as well as restore threatened 

forest tree species (Merkle, Andrade, Nairn, Powell, & Maynard, 2006: Myburg, 2015). Two 

cases that demonstrate the considerable range of potential for university-based forest 

biotechnology are the genetically modified Eucalyptus grandis (GMEG) and the genetically 

modified American chestnut (GMAC). 

 

Genetically Modified Eucalyptus grandis 

The ongoing development of a genetically modified Eucalyptus grandis in South Africa 

is situated in commercial forestry development. A variety of eucalyptus species grow in 

plantation forests, and as of 2014, eucalyptus was planted in more than one hundred countries on 

six continents, covering more than twenty million square hectares of the global landscape 

(Myburg, et al, 2014). Forestry -- both the management of natural forests and their plantation 

forests -- is important and lucrative in South Africa. Plantation forests cover 1.2% of land area 

and, in 2012, represented one of the top exporting industries valued at $170 million USD 

(Forestry South Africa, n.d.). While plantation forestry receives considerable criticism, written 

about at length (see Global Justice Ecology Project, 2015), forest biotechnologists and forestry 

specialists claim that plantation forests can indeed mitigate human pressures on native forests 

(Harfouche, Meilan, Altman, 2011; Myburg, 2015; Strauss, Tan, Boerjan, Sedjo, 2009). 

According to university researchers and industry alike, not only has South Africa reached its 
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maximum capacity for land area that could be utilized for plantation forestry, but that land area 

may actually be diminishing because of shifting precipitation and land ownership patterns 

(Bennett, n.d.).  

As part of South Africa’s Bio-economy strategy, an initiative of the Department of 

Science and Technology, researchers in the Forest Molecular Genetics program at the University 

of Pretoria investigate how the tools of genetic sciences can be used to increase productivity on 

less, or perhaps marginal, managed forestry lands. Forest biotechnologists in South Africa are 

also aware of rapid changes in the forestry industry, and a better understanding of the genomic 

systems can give rise to trees designed specifically for a variety of value-added end uses 

(Myburg, 2015). The fully mapped genome was announced in 2014, which the Department of 

Science & Technology has centered and considers a success story, in part because of the 

implications for South Africa’s considerable forestry industry (Goqwana, 2015). Now, 

researchers and supportive institutions are laying the groundwork for the development of a 

genetically modified Eucalyptus grandis which may include modifications for reduced resource 

demand and for easier processing for a variety of end uses, particularly for the dynamic valued-

added forest products markets (Myburg, 2015).  

 

Genetically Modified American Chestnut Tree 

The American chestnut tree once dominated the Eastern forests in the U.S., serving 

important ecological functions and utilized as an important resource well before arrival of the 

Europeans. In fact, its value as a food source, medicine, and timber was such that indigenous -- 

and later European -- land management practices gave rise to the American chestnut constituting 

fully 25% of the trees in parts of its range (Griffin, 2000; Nuss, 1992; Thompson, et al., 2012). 

The American chestnut featured centrally in Appalachian economy and culture, even paving the 
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way for westward expansion. The inadvertent introduction of a virulent fungal pathogen, 

Cryphonectrica parasitca, commonly known as the chestnut blight, in the early 20th century, 

decimated the American chestnut quickly, and within decades, the species was considered 

functionally extinct (Burnham, 1988).  

The genetically modified American chestnut, in contrast to the eucalyptus, is situated at 

the intersection of restoration ecology and genetic engineering (Powell, 2016). Almost 

immediately after its discovery, efforts to contain, treat, and resist the blight began in earnest 

(Burnham, 1988; TACF, 1991). Myriad forest management and biocontrol efforts were put into 

place to curb the spread of the blight, but were unsuccessful (Burnham, 1988; Griffin, 2002; 

Merkle et al., 2007; Nuss, 1992).  In 1989 the New York Chapter of the American Chestnut 

Foundation (TACF-NY) approached scientists at the State University of New York College of 

Environmental Science and Forestry (SUNY-ESF) to investigate how the emerging tools of 

genetic engineering might be able to confer blight tolerance to the heritage tree. After many 

decades of effort, collaboration, and false starts, in 2012, the research team successfully 

transformed the tree that would go into successful field trials the following year, and may soon 

be an important part of ongoing efforts to restore the American chestnut (Powell, 2016). At the 

time of writing, the SUNY-ESF team is months (or perhaps even weeks) away from submitting 

their applications for deregulated status to the three agencies who regulate biotechnology: the 

Environmental Protection Agency, the Department of Agriculture, and the Food & Drug 

Administration (Powell & Newhouse, personal communication, October 20, 2017).   

GMEG and GMAC offer illustrative insight into the university-based broader forest 

biotechnology projects because their development, context, and end uses highlight the possible 

range of applications for genetic engineering in forest biotechnology. And despite their 
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differences, important parallels reveal patterns about trends in, and motivations for, public 

engagement in forest biotechnology.  

 

Public Engagement or Public Phobia? 

 

Public Engagement with Science 

Public engagement with science (PES) has a dynamic disciplinary history. Beginning in 

response to perceived crisis of trust in science (Delgado, Lein Kjølberg, Wickson, 2011; 

Leshner, 2003), early scholarship generally assumed that public skepticism about particular 

science-related topics was a direct result of insufficient scientific understanding of these topics 

(Brunk, 2006; Sturgis & Alum, 2004; Wilsdon & Willis, 2004). Public engagement around 

genetic engineering represents a significant illustration of this so-called deficit model, in which 

scientists’ role is to fill the public ‘deficit’ of knowledge in order to improve their attitudes 

(Sturgis & Alum, 2004; Wilsdon & Willis, 2004). As PES scholarship moved, at least 

rhetorically, “from deficit to dialogue,” public engagement became more readily associated with 

opening up governance processes (Salmon, Priestley, Goven, 2017; Stilgoe, Lock, Wilsdon, 

2014; Wynne, 2006). 

While the addition of other normative goals may have supplanted the deficit model in 

PES scholarship (Bauer, Allum, & Miller, 2007; Delgado, Lein Kjølberg, & Wickson, 2011; 

Salmon, Priestley, Goven, 2017), communicating with and educating the public remain 

important dimensions of public engagement practice (Dudo & Besley, 2016). In fact, according 

to the AAAS, “the public engagement approach often uses and builds on public understanding 

efforts, while moving toward more comprehensive and interactive opportunities for dialogue and 

exchange” (AAAS, n.d.). Similarly, according to Salmon, Priestley, & Goven (2017), scientists’ 

public engagement priorities generally are “to raise awareness, transmit the importance of 
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science or correct misconceptions (p. 54).”  While many scholars critique this form of 

engagement (see Welsh & Wynne, 2013), public communication or education is a ubiquitous 

part of public engagement practice, and therefore I include it in my framework here. 

Of the many other potential goals outlined in PES scholarship (see Delgado, Kjolberg, & 

Wickson, 2011), I focus on three broad themes that emerged from my data that are also 

consistent with the literature. These three elements include how scientists and their associates: 

 (1) attend to the inclusion of diverse audiences in ways that can include broader socio-

cultural values for more socially responsive innovation (Delgado, Kjolberg, & Wickson, 

2011),  

(2) are open to what other expertise should be respected and integrated (Dudo & Besley, 

2016). Local, lay, and indigenous knowledges can be framed as different expertise 

(Wynne, 1996), which can then be put in dialogue with technical expertise. Multiple 

flows of information may give rise to more equitable discourse on the governance of 

forest biotechnology. 

(3) acknowledge public concerns (Leshner, 2003; Rowe & Frewer, 2005). If public 

engagement can foster the integration of public concerns, then engagement may shape 

more socially responsive innovation. 

Together, these four dimensions -- public communication, diverse audiences, lay expertise, and 

acknowledging public concerns -- serve as the framework for how I explore public engagement 

in university-based forest biotechnology. I have selected these dimensions through iterative 

processes of data analysis and literature review.  
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Forest Biotechnology Phobia-Phobia 

While forest biotechnologists have indeed engaged public audiences in ways that are 

consistent with some dimensions of PES scholarship, the above framework does little to address 

scientists’ motivations for their efforts. In fact, while attending to diverse audience concerns or 

considering other expertise, another narrative runs parallel: that forest biotechnologists have to 

engage actively, otherwise they will lose a potentially (and at times irrationally) fearful audience 

to the misinformation of the opposition. Marris’ 2015 paper suggests that, in synthetic biology, 

scientists and other institutional players perceive public audiences to fear -- or potentially fear -- 

synthetic biology, and that this public fear threatens innovation; this supposition offers insights 

here.  

Marris builds on Welsh & Wynne’s (2013) work on constructed social imaginaries, and 

the scientism (belief in exclusive scientific authority) that partly explains scientists’ underlying 

phobias. She extends the argument -- that any public engagement work functions specifically to 

address the public’s irrational fear of synthetic biology. This is problematic for two central 

reasons -- engagement becomes built on the largely discredited deficit model (Delgado, Lein 

Kjølberg & Wickson, 2011; Sturgis & Alum, 2004), and that the ‘tacit, normative commitments’ 

that drive the advancement in these emerging technologies have not been opened up for dialogue 

(Welsh & Wynne, 2013).  

I argue that a forest biotechnology phobia-phobia also exists, and I use dimensions of 

Marris’ framework to demonstrate that claim. More specifically, I explore how forest 

biotechnologists’ (1) construct the public writ large that both reflects and reproduces these 

phobias, (2) perceive the public as an obstruction to the field, and therefore (3) focus on public 

acceptance. And because this framework relies on clear understanding of Welsh & Wynne’s 

contribution, I explore (4) how scientism also underpins forest biotechnology phobia-phobia. 
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As I describe public engagement in two forest biotechnology projects, I offer two distinct 

lenses for analyzing these projects -- public engagement with science scholarship, and a forest 

biotechnology-phobia phobia. Together these frameworks (see Table 2.1), while seemingly in 

conflict, work as complements to offer clearer mechanisms for understanding how forest 

biotechnologists’ perceptions of public influence their public engagement efforts.  

 

Table 2.1: Public Engagement & Forest Biotechnology Phobia-Phobia 

Complementary Frameworks 

Public Engagement Forest Biotechnology  

Phobia-Phobia 

Education & Communication Imagined Publics 

Diverse Audiences Public Perceived as Obstruction 

Consideration of Diverse Expertise Persistent Focus on Public Acceptance 

Acknowledgement of Public Concern Underlying Scientism 

 

Methodology 

I began with the centers of each research endeavor -- SUNY-ESF and the University of 

Pretoria – for the chestnut and eucalyptus, respectively. Both projects are led by scientists that 

publish for and engage with audiences widely in fora beyond traditional scientific journals. With 

these ‘nodes’ as starting points, I recruited additional participants via snowball method, and 

through convenience sampling. Snowballing revealed different aspects of and participants in the 

research process that are not as clearly reflected in publications. Additionally, I interviewed 

people in person when I was able to travel to the respective labs in Syracuse, NY and in Pretoria, 

South Africa (see Table 2.2) 

For the chestnut project, three scientists at SUNY-ESF became the focal points of our 

investigation -- two of the scientists have been working on it since its inception, and the third is 
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responsible for putting together the regulatory application. This was the primary research team, 

offering both history, changes over time, and future directions. Starting in 2015 we engaged in a 

series of formal interviews and a number of follow-up conversations with this team.  

The international project to map the Eucalyptus grandis genome is based out of the 

Forest Molecular Genetics Programme (FMG) at the University of Pretoria in South Africa 

(Myburg et al., 2014). The FMG is now preparing to get “GM-ready” through research, 

administrative, and logistical efforts in anticipation of a GM Eucalyptus grandis. Here, I 

interviewed available scientists who are working on the molecular genetics and conduct public 

engagement, as well as scientists who have worked on other GM plants in South Africa in order 

to gain better insight about potential nation-level trends.  

Snowballing and networking also led to people and institutions that are not involved 

directly in the research science itself, but who shape the projects’ outreach and engagement 

frameworks. I focused on professional university staff who interfaced specifically with public 

audiences about the projects, as well as staff at boundary organizations, who also work 

specifically on public-facing dimensions of these projects. I have also interviewed members of 

organizations that focus more on the eventual deployment of the GM trees, including the 

American Chestnut Foundation and forestry industry representatives. The range of participants 

reflects a comprehensive research arc for both projects -- from the science, to public-facing 

institutions, to the end uses -- as I investigated the public engagement activities and the 

motivations for these efforts. 

My participants consented to a range of confidentiality terms. As such, rather than using a 

mix of names and codes, I coded all of my respondents’ names to protect the identities of those 

who wished to remain unidentified. Because I think the project with which the response is 
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affiliated offers relevant insight, I have coded the chestnut participants C1, C2, etc., and the 

eucalyptus project respondents E1, E2, etc.  

Table 2.2: Chapter 2 Interview Participants 

Genetically Modified American Chestnut Genetically Modified Eucalyptus grandis 

Sector/Affiliation # of Participants Sector/Affiliation # of Participants 

University 

Biotechnologists 

3 (with follow ups) University 

Biotechnologists 

5 

University Staff 

(outreach) 

2 Biosafety South 

Africa Staff  

4 

The American 

Chestnut Foundation 

leadership 

2 Forestry Industry 

Representatives 

(South Africa) 

2 

Institute for Forest 

Biosciences Staff 

2 

 

 

 A number of other data sources provided important foundational information to this 

project, and served as the basis for my data collection and analysis. I have taken lab tours of both 

projects at SUNY-ESF and the University of Pretoria to situate my interviews. Publicly available 

webinars and conference proceedings, as well as social media output from the projects, offered 

background information for my interview protocols and for coding frameworks.  

I performed multiple rounds of thematic analyses, which offers an important balance of 

rigor and flexibility for emergent themes and patterns in qualitative data (Braun & Clarke, 2006). 

To begin, I performed theoretical or deductive round of analysis, where I coded specifically for 

dimensions of responsible innovation (Stilgoe, Owen, & Macnaghtan, 2013). After re-evaluating 

my data, I conducted two additional rounds of inductive or data driven thematic analyses to 

explore emergent trends in the data. Naturally, as Braun and Clarke note, these inductive 

analyses are not conducted ‘in a vacuum:’ one analysis was based on PES literature, and a 

second from the Marris’ phobia-phobia framework.  



 

25 
 

Also, important to note is the semantic or latent nature of the analysis: semantic analysis 

referring to describing and interpreting data, whereas latent analysis allows researchers to 

explore underlying assumptions and ideologies (Braun & Clarke, 2006, p. 84). Although Braun 

and Clarke describe semantic and latent analyses as wholly distinct processes, I found that with 

multiple rounds of analysis, I was able to include both dimensions in this chapter. More 

specifically, with the public engagement analysis, I performed semantic analysis: taking the 

participants’ respondents at face value and drawing connections across responses. With the 

phobia-phobia round of analysis, however, I also explored the latent assumptions that 

underpinned participants’ responses. I used MAXQDA, a qualitative data analysis program, for 

transcription, coding, and analysis. 

 

Dual Narratives: Public Engagement & Public Phobia 

 

Public Engagement in Forest Biotechnology 

 Here, I explore public engagement in the eucalyptus and chestnut projects. First, I 

describe two boundary organizations -- institutions that are situated explicitly at the margins of 

the science and the politics -- that have framed public engagement in these projects more broadly 

(Guston, 2001). I use the framework I described above to organize thematic results around the 

public engagement in forest biotechnology: education & communication, diverse audiences, 

diverse expertise, and acknowledging public concerns. 

Both the eucalyptus and chestnuts projects work with boundary organizations that 

connect to broader social considerations. In an effort to become ‘GM ready,’ GMEG forest 

biotechnologists have engaged Biosafety South Africa (BSA) to facilitate such readiness 

(E[eucalyptus project team]1 , personal communication, May 9, 2016). BSA exists “in service of 

the country’s biotech regulators, researchers, technology developers and public” (BSA, n.d.). 
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One BSA staff member describes legislation that requires “formal communication with public in 

general,” noting that “formal engagement...[is] becoming more and more important now” (E2, 

personal communication, May 3, 2016). In short, social considerations are being more formally 

reified in broader expectations of innovation. 

In the United States, the Institute for Forest Biosciences (IFB) was established “to foster 

the progression of science, dialogue, and stewardship” in an attempt to “advance technologies 

and research to create healthier and more productive forests for the betterment of the future” 

(IFB, n.d.) Touting its “unique position to promote societal, environmental, and responsible 

actions through science and technology,” IFB explicitly facilitates “dialogue between diverse 

stakeholders” (IFB, n.d.). Scientists working on chestnut transformation have worked with, been 

funded by, and served on advisory panels of the IFB (C[chestnut project team]10), personal 

communication, October 1, 2014). Stakeholder dialogues, in this case, included a number of 

social dimensions to consider in the broader project, revealing institutional support for engaging 

public audiences.  

 

Education & Communication 

Beyond these institutional support systems, scientists in both project teams also see 

communicating with and educating the public as an important part of their work. Educating the 

public takes a variety of forms, including public talks, the use of social media to reach broader 

audiences, working with boundary organizations, attention to diverse audiences, and for the 

GMAC, an innovative crowdfunding campaign that brings together many of these components.  

 Both project teams seek diverse public audiences to communicate their science. The 

GMAC project team gives public talks primarily at local garden clubs, libraries, and arboretums -

- audiences that are largely consistent with TACF membership base; they also give annual talks 
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to The American Chestnut Foundation New York Chapter (C1, personal communication, May 

10, 2017). Students are being trained to do some of the public talks, in fact, because demand is so 

high (C1, personal communication, May 10, 2017). A TEDx talk (Powell, 2013) has also 

substituted for some of the in-person demand.   

 The GMEG team’s public-facing work also includes public talks, radio interviews, and 

other similar media spots (E1, personal communication, May 9, 2016). The Public 

Understanding of Biotechnology Program produces a science and society radio show, with which 

the GMEG team has very positive experiences leading a panel discussion with call-in questions 

from across the country (E1, personal communication, May 9, 2016). Communicating with the 

public is an important -- and enjoyable -- part of their overall responsibilities as scientists.  

Additionally, the rise of web-based platforms, particularly social media, allow for broader 

reach in these communication and education efforts. When they began developing 

communication strategies, BSA staff describe different ways to attract young South Africans to 

engage with biotechnology (E3, personal communication, May 3, 2016). Widening access to 

scientific information includes dynamic web-based engagement, and when Biosafety South 

Africa looked to expand their communication efforts, they 

redesigned our website to make it much more visible much more interactive, lots of 

pictures, making it really exciting for people to look at. Making it more simplified as 

well. People can access the information in a really easy way. It's in two parts -- the 

basics...or if you wanted a more detailed, dig deeper, more detail ...on research projects. I 

think we're really happy and really excited to launch the website (E3, personal 

communication, May 3, 2016). 

 

Other online platforms also fuel conversation for SUNY-ESF’s 10,000 Chestnut Campaign 

(discussed below), including a very popular Reddit post that drew considerable attention (C4, 

personal communication, October 21, 2015). The campaign has had “lasting” impact, as the 
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project has received greater attention, and in higher profile publications (C4, personal 

communication, October 21, 2015). In short, online engagement plays an important role in public 

engagement for both projects, and has the ability to reach increasingly broader audiences. 

Part of Biosafety South Africa’s communication strategy also includes more visible 

social media presence. Staff at BSA, sees the paramount importance of social media for engaging 

broad publics, and aims for greater BSA involvement in the near future as a means of providing 

information to the public (E3, personal communication, May 3, 2016). Because biotechnology 

may not be at the fore of public conversation, the BSA staff members seek to build interest with 

greater visibility and more posts; they have seen increased attention as they increase their own 

efforts (E3, personal communication, May 3, 2016). Social media, Twitter in particular, is a high 

priority for “public engagement in biotechnology” and generating broader support for 

biotechnology is part of their overall strategy for spotlighting a GMT when it is ready. (E3, 

personal communication, May 3, 2016).  

Many of my respondents are faculty members with teaching responsibilities; they also 

describe how teaching fits with broader public education goals. ESF faculty use the chestnut case 

in courses to spark conversation (C1, personal communication, October 21, 2015), and one 

Pretoria faculty member sees her students:  

as part of the public...they also have a responsibility to go back home and try and dispel 

some of the misconceptions and to make their families to also make some informed 

decisions about the [biotechnology] matter….And I think what we really enjoy is seeing 

students that come in with a certain perspective and how it changes. We're seeing it 

because of the type of education we're doing (E4, personal communication, May 11, 

2016). 

 

The 10,000 Chestnut Challenge, the crowdfunding campaign for the GMAC, represents 

perhaps the pinnacle of innovative public engagement in forest biotechnology. The campaign 

included a variety of outreach efforts, including a university tour, a TEDx talk, and regular social 
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media activity. The 10,000 Chestnut Campaign also invited people and organizations to 

contribute directly to an imagined future that included restored chestnut in the landscape, and 

offered specific ways to shape that future. The crowdfunding effort enrolled public audiences to 

donate, to plant trees, to engage with the regulatory system via public registry, and to support the 

project through social media. The 10,000 Chestnut Campaign was a dynamic and innovative 

means of engaging public audiences to learn and care about chestnut restoration. 

Both GMAC and GMEG project team members have taken great care to educate and 

communicate with the public about their respective projects. Drawing on a range of 

communication media and tools, both projects are well-publicized via public talks and social 

media, both of which draw broad audiences and give life to the people and the science behind the 

innovation.   

 
Inclusion of Diverse Audiences 

Importantly, project members also specific attention to the inclusion of diverse audiences 

in the landscape of GM tree development. Specifically, chestnut biotechnologists have 

participated in a series of dialogues with local indigenous leaders of the Haudenosaunee 

Confederacy to explore the potential impacts of (or opportunities for) chestnut restoration on 

traditional and contemporary native lands. This series began with a scientific presentation to 

Haudenosaunee leaders in 2015. That dialogue has evolved: starting from a targeted public talk, 

scientists have now attended two tribal leaders’ meetings with federal and state environmental 

agencies, both of which were at the invitation of the tribal leaders. There is also evidence for 

‘reciprocity’ and an opening up dialogue between groups: chestnut scientists also shared one 

thousand wild-type chestnut seeds with Haudenosaunee indigenous leaders as a means of 

relationship building.   
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Biosafety South Africa staff also acknowledges the great diversity of publics in South 

Africa, and that different groups need to be engaged in distinct ways (E3, personal 

communication, May 3, 2016). In South Africa, that includes acknowledging how the legacies of 

apartheid shape current distribution of people and land. To one GMEG forest biotechnologist, 

research should be “a two-way street where it benefits [poor communities near forestlands]” and 

looks at knowledge from these communities that may “benefit research,” important indication 

that community input may ultimately guide research (E4, personal communication, May 11, 

2016). Moreover, she notes that GM technologies have a history of “not reaching the kind of 

populations that it should have been designed for, and it's all because we've not engaged at very 

early level with people” (E4, personal communication, May 11, 2016). That same researcher 

continues, describing a knowledge gap about the needs or preferences of communities living 

alongside where the GMEG will eventually grow because, importantly, “those are people that's 

going to impact. We want better knowledge of them, their needs, and the kind of feelings and 

thinking about it.” At the time of our meeting, this researcher was developing a social science 

research agenda to address this gap that ran parallel to her molecular work.  

Rural community needs are further complicated by land claim, as approximately half of 

Mondi’s landholdings in South Africa are under land claim1 (E7, personal communication, May 

9, 2016). For one GMEG researcher, “the real stakeholders or the real publics are the small 

growers who should benefit” (E6, personal communication, May 10, 2016). Additionally, the 

BSA director knows they need to develop outreach materials in the many languages spoken 

throughout the provinces; they recognize the political power of English, communicating in the 

                                                
1 “people and communities who had been dispossessed of land after 19 June 1913 as a result of racially discriminatory laws or 

practices the right to restitution of that property or to fair compensation.” (http://www.sahistory.org.za/article/land-claims-court-

south-africa) 
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appropriate language is important to them. These efforts demonstrate sustained effort to attend to 

the needs of diverse audiences as part of their public engagement efforts. 

 In addition to diverse language considerations, BSA staff says that inclusive governance 

requires understanding some of the harsh realities of many South African communities, where 

basic survival is a struggle (E2, personal communication, May 3, 2016). BSA is a self-described 

biotechnology proponent, and in part, wants to communicate how these innovations can improve 

the daily lives of South Africans (E2, personal communication May 3, 2016). Forest 

biotechnologists, according to one GMEG scientist, need to work with society to identify 

problems collaboratively that science can address; their work needs to be socially responsible 

and socially responsive. (E4, personal communication, May 11, 2016). Biotechnology, this same 

researcher says, has missed the mark in the past:  

the promise of GM and...it's had a reputation of not reaching the kind of populations that 

it should have been designed for and it's all because we've not engaged at very early level 

with people for that. And I don't want to see the same thing happen, moving into GM 

trees, I don't want to see that kind of thing happen.  (E4, personal communication, May 

11, 2016). 

 

These concerns permeate the GMEG project, as researchers seek to make their work matter for 

communities that need it. Reflecting on the future genetically engineered eucalyptus, the same 

biotechnologist later asks, “how does it benefit the community itself?” (E$, personal 

communication, May 11, 2016). These responses provide additional evidence that actors are 

mindful of background conditions to which they must attend, and that these are considerations 

they intend to engage explicitly.  

 As evidenced here, the project team members explicitly consider the perspectives of a 

range of diverse audiences and groups. Engaging audiences this way indicates motivation to 

conduct socially responsible and responsive research.   
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Diverse Expertise 

Public engagement can also open up what other expertise should be respected and 

integrated (Wynne, 2016). As part of socially responsive engagement described above, there is a 

quiet call for community needs assessments, and therefore for local expertise. In the GMAC 

project, working with diverse audiences has guided at least one GMAC scientist to be more 

explicit about their own role in complex issues.  

For example, after attending an interdisciplinary workshop Editing Nature, one chestnut 

biotechnologist describes some of his take-away lessons as having shifted his perception about 

the role of science and values in environmental governance. He describes one specific interaction 

as particularly transformative. Engaging in conversation with another (Cherokee) graduate 

student about indigenous beliefs about dimensions of the chestnut project, was, for him, 

a great example for me about different types of expertise and values and a great example 

of an effective dialogue where both of us came into it an open enough mind, and both left 

with a slightly changed mind. I loved the opportunity to even have that conversation but 

to kind of learn from that, I think. And scaling that potentially to other types of public 

engagement and being willing to think about considerations that we don't think about as 

scientists (C3, personal communication, May 9, 2017)  

 

Openness to different perceptions of the chestnut project suggests potential for situating 

scientific knowledge in a suite of other expert bases, including indigenous knowledge, that could 

meaningfully open the narrative around GMAC governance.   

As a direct result of this experience, this same scientist also linked the chestnut to broader 

trends, and  

other examples of scientists interacting with the public, especially on technological 

matters. But [there are] numerous situations where the scientific experts come in and 

back a decision and it turns out to be wrong and the public or the farmers do have 

relevant expertise. They aren't just ignorant people that the scientists need to educate. 

Scientists can learn something from the public, or foresters in our case, or landowners, or 

chestnut historians or whatever. Our expertise -- producing things in the lab and testing 
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them -- is not the only type of expertise that's relevant. (C3, personal communication, 

May 9, 2017). 

 

The potential for perceiving local or lay knowledge as lay expertise is quite a departure from 

many of the other narratives deployed around GMTs and public audiences, some of which are 

discussed below. This excerpt suggests the potential for dialogue with different expert groups in 

a way that could shape meaningfully the governance of restoration efforts. 

Later in the interview, this same scientist reflects on the restoration efforts moving 

forward. About whether or not the transgenic chestnut is a part of that effort, he says it:  

probably shouldn't be up to any one person at all. That's really not our role as scientists, I 

think. that's more of a general public, there needs to be a broader discussion. And there 

aren't any easy answers as to who does get to make that decision. But more than just the 

scientists….And that's an interesting question too especially with the chestnut or any kind 

of long-lived, slow spreading species. (C3, personal communication, May 9, 2017). 

 

Each of these excerpts indicates potential space for inclusive governance of the chestnut by way 

of broader public discourse. Beyond interpersonal communication, the mechanisms for these 

conversations may not yet be clear, but the above openness to them may be an important 

indicator of what future collaborations are possible.  

 

Acknowledging Public Concerns 

Forest biotechnologists also acknowledge public concerns that emerge from engaging 

with different audiences. In many respects, conversations around genetic engineering not 

reaching communities that it should reach, and the call for increased attention to community 

needs, reflects the potential for this acknowledgement throughout the GMEG project.  

The GMAC project also offers more specific examples. The decision to not patent 

successfully transformed American chestnuts as a response to public concern, making the 

transformed chestnut unique in the field of plant biotechnology applications (C1, personal 
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communication, October 20, 2017). Further, the chestnut team acknowledges new research ideas 

to emerge from engaging with audience members at public talks. Additionally, activity on social 

media has shaped some of the GMAC research, adding bee studies as a direct result of public 

concerns expressed via Twitter (C1, personal communication, May 10, 2017). These two 

examples offer clear illustration of how Powell responded to concerns that emerged from public 

engagement. 

Additionally, the cisgenic approach, which uses genes from Asian chestnuts rather than 

transgenes, is a result of public concern. A staff member at the Institute for Forest Biosciences, 

saw a “different dialogue” unfold around using genes from a similar species, noting that with 

cisgenic applications, “the icky factor often isn't there” (C10, personal communication, October 

1, 2014). Acknowledging public concern may well extend to the use of the technology at all. In 

the end, if certain audiences deeply oppose the application of forest biotechnologists, one 

chestnut biotechnologist says that it would not be their role to force the genetically engineered 

chestnuts into use (C3, personal communication, May 9, 2017). Public concern, this scientist 

implies, is a meaningful part of deciding how science might be used. And, should public 

opposition lead them to change course, he says that GMAC research would still offer important 

opportunity to move the field forward (C3, personal communication, May 9, 2017). PES 

scholarship is concerned with making public engagement meaningful (Stilgoe et al., 2013; 

Wilsdon & Willis, 2004), and these comments show potential for meaningful two-way 

communication (Dudo & Besley, 2016). 

In short, one reading of public-facing efforts in forest biotechnology offer evidence that 

the GMEG and GMAC scientists and their associates are engaging publics for a variety of ends. 
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They actively seek to educate and communicate with diverse public audiences, they see space for 

diverse expertise, and they acknowledge and respond to public concerns. 

 

Forest Biotechnology Phobia-Phobia 

These same forest biotechnologists also reveal underlying or latent motivations that 

warrant additional exploration. Starting with the comment that a scientist wanted the public to 

know that his project was “not scary,” I began to wonder: has, like Marris suggests a “fear of the 

public’s fear...been the driving force of public engagement?” (Marris, 2015, p. 83). Evidence 

suggests that, indeed, forest biotechnology does share a phobic phobia that parallels 

synbiophobia-phobia.  

In early 2003, forest biotechnologists said, “many of the publicized potential concerns 

about GM trees are either misplaced due to a lack of public understanding or they may be 

actively managed until such times as further research, including field trials, can resolve these 

issues” (Gartland, Crow, Fenning & Gartland, 2003). That this claim is made in the relatively 

early days of forest biotechnology indicates that, indeed, scientists have imagined public 

attitudes to be obstructions to overcome through improved understanding of their science. My 

data also bear this out -- I outline my results thematically, using key dimensions of Marris’ 

argument to demonstrate the existence of forest biotechnology phobia-phobia. These organizing 

dimensions include: imagined publics, public as obstruction, the persistence of public 

acceptance, and the underlying scientism that unifies the phobia. 

    

Imagined Publics 

According to Marris (2015), building on Welsh and Wynne (2013), the constructed 

imagined public has three important dimensions that I describe in turn below. Publics are (1) 

omnipresent and disembodied, (2) imagined as either uncommitted but easily swayed or as 
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overcommitted activists intent on derailing the field, and (3) cast clearly as either people that 

scientists believe they can work with, or people that they cannot. This section of results below is 

presented thematically in accordance with these three dimensions of imagined publics.  

 

i. Omnipresent Disembodied Publics 

Marris (2015) describes “omnipresent disembodied publics,” which implies that while the 

public is everywhere, it is also no one particular group or person. Similarly, ‘the public’ can 

serve as an “empty signifier,” which again implies that the general term can be a placeholder 

rather than refer to specific people or groups (Welsh & Wynne, 2013). While ‘the public’ is 

certainly a ubiquitous colloquial term, one half of public engagement in fact, unqualified it may 

serve to create a boundary between scientists involved in the project, and -- quite simply -- 

everyone else. Because they are constructed imaginaries, they are largely absent from dialogue 

about the field, but may be considered represented by social scientists who think about public 

values or social considerations. 

Interestingly, all respondents use the term ‘the public’ or ‘the general public’ 

undifferentiated or unqualified as the default. Regarding the governance and restoration of 

GMAC, Newhouse refers the “general public;” later in the interview, he distinguishes between 

“general public and non-scientists,” which parallels the constructed distinction that Marris and 

Welsh and Wynne describe. Even more specifically, the “public, or foresters in our case, or 

landowners, or chestnut historians...” (C3, personal communication, May 9, 2017). The public 

still is listed distinctly, as though affiliated with any of those groups removes them from the 

public. Again, ‘public’ is a common term, but perhaps difficult to engage with actively.  

Similarly, the public is often cast as passive recipient of information, as in BSA 

delivering “key messages to the people [so that] key concepts are understood by the public,” (E3, 
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personal communication, May 3, 2016) or chestnut “trees to distribute to the public” (C1, 

personal communication, May 11, 2017). This imagining of the public also makes it difficult to 

invite and engage in dialogue. More pointedly, Marris argues that the ‘public’ is imagined to be 

easily swayed, and that here scientists must struggle against the tide of sensationalist or 

unscientific information (2015). Ultimately, here, forest biotechnologists fear that incorrect 

information will produce negative attitudes, so they must provide the correct, scientific facts, 

which will produce positive attitudes. In other words, deficit model communication is a natural 

extension of scientists’ phobias. Here, I have outlived the basis for the constructed imagined 

public, the binary othering of scientists versus everyone else lays the groundwork for phobias 

about the public. 

 

ii. Uncommitted or Over-Committed  

Secondly, these imagined publics are imagined as either uncommitted, and have no 

strong opinions on the technology, or are imagined as over-committed activists intent on 

derailing forest biotechnology. Those members of the public that are constructed as uncommitted 

generally have no interest in the field (Marris, 2015). One long-term chestnut scientist notes that 

they have “never had a problem when we’ve dealt directly with the general public” (E2, personal 

communication, October 20, 2015). Similarly, compared Europe where GMO issues are “a lot 

hotter,” a former board member of TACF (who also happens to be a geneticist) believes that, “by 

and large Americans aren’t too concerned [about biotechnology]” (C5, personal communication, 

May 11, 2017).   

 There is a similarly constructed uncommitted public in South Africa, but here the 

narrative is that the relative poverty of South Africans makes them generally less concerned 

about genetically modified organisms. One BSA staffer even calls this a “trope,” asking “why 
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would they care about innovation when they're trying to put food on the table?” (E2, personal 

communication, May 3, 2016). Scientists and outreach specialists alike argue that genetic 

engineering is not a priority for most South Africans because they have bigger priorities, and this 

high poverty is particularly notable around the forest plantations, where the trees would grow. 

(E6, personal communication, May 10, 2016). While the relative poverty in South Africa is 

undeniable, these imaginings of poor communities being uninterested in genetically engineering 

could offer justification for their continued exclusion. Although some scientists explicitly want 

to engage and serve these communities, if most South Africans are cast this way, there may 

actually be diminished motivation for engaging them, perpetuating histories of exclusion.  

On the other hand, groups of people with a position are no longer passive or unaffiliated. 

These groups are mobilized, networked, and often ideologically-driven, characterized by 

scientists as “over-committed activists,” generally linked to global networks of environmental 

activists and the associated rhetoric (Marris, 2015). Respondents from both parties describe these 

as ‘small but vocal’ groups, but the GMAC scientists have seen this opposition grow and 

coalesce (C1 & C2, personal communication, October 20, 2015). Additionally, in South Africa, 

the corollary to the constructed publics of poverty who would not care about genetic engineering, 

is that the groups who do care are affluent: “the only people interested in the issue have the 

luxury of choice” (E6, personal communication, May 10, 2016). While respondents do comment 

directly about these over-committed activists occasionally, they are much more likely to fear that 

this ‘small but vocal’ group of opponents will sway the uncommitted public with incorrect 

information. As Marris might predict, they see their duty as correcting these misconceptions (E5, 

personal communication, May 10, 2016).  
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Marris also notes that scientists depict both uncommitted and overcommitted groups 

characterized as irrationally fearful of GM technologies -- the forest biotechnologists that I 

interviewed have a similar perception. When fielding questions from the public, one GMEG 

scientists says that,  

9 times out of 10, it's usually a question that comes out of the fear of the technology and 

the fear of, frankenfood, there's a fear that it's going to become weedy and overtaking the 

population, so there's a fearful [response] (E4, personal communication, May 11, 2016). 

 

According to Marris’ framework, scientists generally believe that this fear comes, in part, from a 

preoccupation with naturalness. One GMEG researcher has “noticed is that generally if you're 

anti-GMO, you're [a] very strong environmentalist that's opposed to almost any domestication of 

nature,” and that “fanatics that say don't ruin our nature [are] against all GMOs” (E5, personal 

communication, May 10, 2016). Essentializing potential opposition this way reflects particular 

constructions of people who may be skeptical of biotechnology applications. 

The other source of this irrational fear comes from a lack of knowledge about molecular 

genetics, which forest biotechnologists who are also educators describe in their classrooms and 

in engagement activities (E4, personal communication, May 9, 2016; E5, personal 

communication, May 10, 2016). And, importantly, here, scientists believe that “science 

communication is called upon to placate irrational and unwarranted public fears” (Marris, 2015; 

Gregory & Miller, 1998), where potential skepticism is seen not as an entry point for dialogue, 

but rather errors in judgement that can be corrected with more accurate information.  

 

iii. Interest v. Values-based: Good v. Bad 

 Marris also talks about the construction of good or bad NGOs: one can usually work with 

the interest-based groups, whereas the values-based groups are nearly impossible to work with. 

Chestnut biotechnologists, in particular, note the number of organizations that they have been 
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able to work with, especially garnering support from public audiences who are normally opposed 

to genetic engineering, (C1, personal communication, October 21, 2015). More specifically, 

“even people who may oppose GM foods don't seem to be opposed to GM chestnut” (C8, 

personal communication, February 22, 2017). GMAC project team members have worked with 

organizations to garner trust and support; according Marris’ framework, these are the interest-

based, or ‘good’ groups.  

However, according to phobia framework, scientists find values-based groups difficult to 

work with.  Here, the articulation of the ‘values-based’ as problematic is particularly stark, as 

respondents describe talk about the challenges of putting ‘belief systems’ and science in the same 

conversation. (C5, personal communication, May 11, 2017). One chestnut scientist describes 

“starting in a hole” when learning that the “Cherokee name for the GE trees are trees without 

life” (C1, personal communication, May 9, 2017) “How do you deal with that?” he continues: 

“it's a living tree. It's full of life.” Here, forest biotechnologists have constructed divisions 

between people who do science and people who have values, and this ‘othering’ drives phobias. 

My research explores the interpersonal perspectives in greater depth than institutional, so 

I also include individual people. One long-time forest biotechnologist has a much more colorful 

response to public concern about forest biotechnology as “complete bullsh*t -- a gene is a gene; 

DNA is DNA. There's no such thing as a tree gene or a plant gene or a pig gene. It's just DNA. I 

just get apoplectic when I talk about this” (C2, personal communication, October 20, 2015). The 

distinction and distance is quite clear in this last comment. This same scientist also says of 

people who oppose using transgenes in the American chestnut, “I think there's absolutely no 

difference and anybody who knows enough about it to do it, probably feels the same way or 

should; there's no difference; it's DNA; it's a gene...we're obviously not out of the same gene 
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pool” (C2, personal communication, October 20, 2015). Here, illustrates colorfully his 

perception of a ‘phobic’ public -- irrational about their perceptions of genetic engineering. Here, 

this particular scientist makes clear how he feels different from people who are skeptical about 

forest biotechnology or genetic engineering.  

 

Public Attitudes as Obstruction 

Like synthetic biology, scientists tout the great potential of forest biotechnology. Here, 

forest biotechnology offers an impressive range of opportunity, from saving a much-beloved 

species to meeting human resource needs while using fewer scarce resources. The promises of 

forest biotechnology can be soaring. According to the framework of forest biotechnology 

phobia-phobia, technologists perceive these ‘grand destinies’ to be under threat by a public that 

fears the applications and implications of forest biotechnologies. Forest biotechnology is infused 

with the unifying goal of overcoming these attitudes as perhaps a driving force for all public 

engagement efforts -- to manage public phobias. 

Comments from GMEG scientists demonstrate how they have constructed the public as 

fearful, and how that fear has the real potential to ‘derail’ their progress. Pointedly, one GMEG 

researcher believes that “one of the main barriers [to developing a GM eucalyptus] would be 

fear” (E4, personal communication, May 11, 2016).  In fact, “broadly, [the forestry] industry is 

aware that public perception and regulatory process represent much bigger hoops to jump 

through than technical challenges” (E7, personal communication, May 9, 2016). Another GMEG 

scientist is also explicit about his feelings regarding the potential for public input to impact 

research: “anything that will hold [biotechnology] off, I don’t really have time for that. I think 

it’s a hindrance” (E5, personal communication, May 10, 2016). Another GMEG scientist is 

concerned that too much public input, especially “if not properly informed, may derail the 
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process” (E4, personal communication, May 11, 2016). In other words, these scientists fear that 

public input will obstruct progress.  

There is subtle but clear evidence of this fear of the public response, especially in the 

context of ever seeing the American chestnut restored. And after all of this work, one member of 

the chestnut team worries that “once we actually submit...we don't know what's going to happen 

and they have the open comment periods for that, will the anti-GMO groups come out in full 

force at that time?” (C1, personal communication, May 9, 2017). Further, another chestnut 

scientist is concerned because “that leaves us open to the possibility that this general public that 

says no, we don't want transgenic chestnuts. Where are we?” (C3, personal communication, May 

9, 2017). The former TACF board member (and geneticist) has a clear answer for that: “If really 

[public perception is] going to stop GMO technology from coming in because people think it's 

harmful, if they don't succeed in getting a transformed American chestnut approved, then you 

might as well throw the whole thing out the window because nothing else is gonna work” (C5, 

personal communication, May 11, 2017). These comments indicate some degree of fear of the 

public response, at least fear that it will diminish any hope of chestnut restoration.  

Members of the chestnut team have couched their engagement language in direct 

response to how they imagined the public might react, and they were prepared for “a lot of anti-

GMO backlash” in going public about the project (C4, personal communication, October 21, 

2015). When preparing outreach materials for the 10,000 Chestnut Campaign, and other chestnut 

communications, organizers often avoided terms such as GMO or genetic engineering (C2, 

personal communication October 20, 2015; C4, personal communication, October 21, 2015). 

Instead, they focused on “blight tolerant” in part because they wanted to keep the chestnut out of 

the broader GM discourse.  
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Admittedly, the crowdfunding campaign was apparently “the impetus for a couple of 

anti-GMO groups coalescing to oppose it” (C4, personal communication, October 21, 2015), and 

there are certainly groups and people who do actively oppose the project (see 

http://globaljusticeecology.org). On balance, however, here has been little evidence thus far that 

the anticipated fear that the public poses a direct threat is warranted. The GMAC field trials have 

never been vandalized, as has been the case with myriad other forest biotechnology trials (C2, 

personal communication, October 21, 2015), and a number of GMAC team members remark 

how often they see groups or people traditionally opposed to GMOs embrace, or at least soften, 

towards the chestnut application (C1, personal communication, DATE; October, 21, 2015; C6, 

personal communication, February 22, 2017).  

This imagined fearful public about the use of GM permeated chestnut restoration circles 

more generally. The former TACF board member recalls their (the board’s) debate regarding the 

eventual adoption of GMAC as evolving in part because they began to see that “a lot of the 

opposition was imaginary in sense that -- there were people opposed to the idea on the board not 

because they were opposed to the idea but they thought that other people were opposed to the 

idea” (C5, personal communication, May 11, 2017).  In other words, the fearful and threatening 

may well be -- largely -- a constructed imaginary.  

Ongoing reference to cautionary tales from previous genetic engineering projects and 

applications serves as another way to construct public as threat. Forest biotechnologists’ 

imagination of the public reflects deeply held concern that past mistakes and associated public 

rejection must be avoided. In the US, one example used is the GM salmon which, despite 

clearing regulatory hurdles, “they [cannot] sell the salmon yet because of public opinion” (C1, 

personal communication, May 9, 2017). Public groups have also hindered GM-based projects in 
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South Africa, including a Gates Foundation project, and GM grape for the considerable South 

African wine industry that was ‘killed’ because industry officials assumed that European markets 

would refuse to import wine made from GM grapes (E8, personal communication, May 8, 2016). 

After describing these cases, one GEMG researcher says she does not want the same thing to 

happen with GM trees. (E4, personal communication, May 11 2016). Yet, these are -- in many 

respects -- outliers. Genetically engineered crops were taken up quickly in the both the United 

States (James, 2013) and South Africa (E8, personal communication, May 8, 2016), among the 

fastest in the world, in fact. That these examples are held up as cautionary tales demonstrates the 

construction of an imaginary that may or may not be warranted.  

These are constructions: both that the field will deliver extraordinary benefits to society 

and the environment, and that the public actually puts these future benefits at risk. Therefore, 

scientists imagine public attitudes to be obstacles to overcome so that these grand benefits may 

be realized. It is certainly understandable that forest biotechnologists want their hard to work to 

matter, and to have positive impact in forestry or in species restoration. In these constructed 

imaginaries, however, the potential to unpack important commitments and goals is lost.    

 

Persistent Public Acceptance  

Marris describes how, despite all of her efforts, the hyper-focus on public acceptance as 

the end goal of public engagement persists. There is evidence that these projects may also see 

that well-worn path difficult to escape. Both projects enroll publics to imagine GMTs as safe and 

valuable, and to guide them towards a future in which GMTs (and biotechnology more broadly) 

is widely accepted. In the context of the chestnut project, engagement efforts were designed 

explicitly to garner public acceptance. One ESF staff member involved in the project describes 

the goals of “getting biotechnology accepted -- publicly accepted -- for important conservation 
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for trees” (C7, personal communication, October 21, 2015). Chestnut biotechnologists want the 

public to accept the transgenic chestnut so that people will support the project during regulatory 

review, and so that they will plant the trees on their land (C1, personal communication, May 9, 

2017). 

 While public acceptance is important to both projects, their differences influence how 

public acceptance factors into their efforts. Because the eucalyptus is a plantation tree that will 

ultimately result in consumer products, public acceptance is crucial because, ultimately, they will 

be the consumers of wood products. Biosafety South Africa explicitly “want[s] this technology 

to be used in a sustainable way. To do that, you obviously need acceptance” (E2, personal 

communication, May 3, 2016). All of the GMEG forest biotechnologists that I spoke with about 

public perception describe the importance of garnering public acceptance of their work, and how 

public engagement served that end. This is in direct parallel with Marris’ described experiences 

as she engaged in the research that produced the phobia-phobia framework. Here, as in Marris’ 

arguments, public engagement is not about opening up dialogue, rather it closes down “the 

politics of knowledge and power in technology choice” (Marris, 2015; Stirling, 2012).  

 

Scientism 

A deep, abiding sense of scientism also underpins much of discourse around genetically 

modified trees that may explain some of scientists’ phobias, and certainly delimits public input in 

broader governance spaces. While Welsh & Wynne’s intellectual contributions in this arena are 

considerable, here I focus on two dimensions of their work, and the implications for GMTs 

therein. To begin, science has been conferred as the ultimate authority, constructed not only as 

uncontested fact, but also determining what information is relevant to constructing those facts 

(Welsh & Wynne, 2013). As scientists, most respondents “see no problem with GMOs” (Powell, 
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personal communication, May 26, 2017) and “don't understand what the debate would even be 

about” (E5, personal communication, May 10, 2016). They are well-used to their understanding 

of genetic engineering serving as fact, and this sets up important distinction from lay publics who 

may not share their views. 

Additionally, scientists can decide what is science and what facts (are facts and) should 

be relevant to decisions (Welsh & Wynne, 2013).  Here, in response to an oppositional article 

about the GMAC, one chestnut scientist researched the author, finding that “she claims to have 

this experience, but it’s outdated experience. If she was doing research this whole time, I’d 

consider her to be a valid person to speak about it. But is she doing any genetic engineering work 

[since the] 1980s?” (C1, personal communication, May 9, 2017). That a trained scientist -- who 

no longer focuses on lab work -- can be dismissed as having invalid perspectives reflects 

particular authority.   

Scientism constructs or imagines scientists as separate, distant from lay people who use 

(at times, irrational) values to form perspectives and make decisions. One GMEG scientist is 

concerned about decision-making systems being able to, “function if everyone gets a voice in 

everything,” and that we “need experts in fields to make informed decisions and not all of them 

have to be vetoed or not by the public” (E5, personal communication, May 10, 2016). Again, 

fear of public input creeps into the comments, as he sees public skepticism as a rejection of 

science writ large: “as a scientist I feel limited. If an entire society has chosen to go this route, be 

it avoidance of GMOs or avoidance of conventional medicine or anti-vaccination, I can't fight 

every fight and I won't fight that one. I'll just try to protect my own kids” (E5, personal 

communication, May 10, 2016). What a revealing comment -- somehow public skepticism about 

forest biotechnology leads directly to concern about his children’s safety. Science has been given 
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such authority, that they perceive the influence of social considerations as affronts or attacks to 

the very idea of science. 

Public engagement, however, as scholarly discipline and intervention, aims to open up 

dialogue so that scientists and scientific information can be a part of broader conversations about 

social goals, issues that happen to include science, “but which should not be defined by it” 

(Welsh & Wynne, 2013, p. 544). If phobia-phobia fosters deficit model-based public engagement 

and delimits meaningful discourse, then a mechanism for reducing this phobia-phobia is 

necessary for democratic governance of emerging forest biotechnology.  

 

Responsible Innovation 

The framework of responsible innovation (1) holds space for both analyses to be true and 

(2) offers meaningful next steps if a number of important conditions are addressed. Recent 

emergence of responsible innovation (RI) in STS has a clearly expressed motivation: to explore 

if and how responsibility can be better integrated into systems of innovation and governance 

(Burget, Bardone, & Pedaste, 2016; Correljé, Cuppen, Dignum, Pesch, & Taebi, 2015; Guston et 

al, 2014). More explicitly, responsible innovation requires anticipation, reflexivity, inclusion, 

and responsiveness as a normative framework for improving alignment of scientific innovation 

with socially desirable outcomes (Stilgoe, Owen, & Macnaghten, 2013), and such a framework 

proves useful in channeling public engagement efforts like those associated with forest 

biotechnology.  

Responsible innovation has emerged largely in response to publicly controversial issues 

such as genetically modified organisms, synthetic biology, and nanotechnology (Burget, Bardone 

& Pedaste, 2016; Guston et al, 2014). Wanting to focus on the socio-cultural elements of 

technological innovation, including human values, cultural practices, and existing institutions, RI 
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emerges in part to understand the controversy enshrouding genetically modified organisms. 

Therefore, RI offers ways in which scientific endeavors associated with emerging technologies 

may be explored and performed differently than before anti-GMO sentiment occupied space in 

global discourse. Because science and technology can and do extend beyond existing regulatory 

frameworks (Hajer, 2003), RI is often described as a normative governance framework that 

should arise in the institutional void of emerging technologies (Stilgoe, Owen, & Macnaghten, 

2013).  

Importantly, especially in circumstances in which these technological developments have 

environmental applications, upstream stakeholder and public engagement is a central tenet of the 

responsible innovation process (Guston et al, 2014; Stilgoe, Owen, & Macnaghten, 2013) and RI 

“requires the acknowledgement of different (moral) viewpoints of stakeholders” (Correlje, 

Cuppen, Dignum, Pesch & Taebi, 2015). My recommendations are situated squarely in that 

space.  

This call for public engagement as a central part of governance makes RI a particularly 

relevant and useful theory base to improve public engagement in forest biotechnology. I use the 

four dimensions of responsible innovation as parts of a continuum for evaluating relative 

success, but found it useful to work with them in a slightly different order: anticipation, 

inclusion, reflexivity, and responsiveness. This organization offers useful groupings. Anticipation 

and inclusion are responsibilities to public audiences, and capture the ways in which scientists 

engage different publics. Reflexivity and responsiveness are what scientists should do with the 

outcomes of public engagement.  

Broadly, these university-based forest biotechnology networks, through their 

considerable public-facing efforts, have attended to anticipation and inclusion relatively 
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effectively. However, they have been less effective at implementing meaningful reflexivity and 

responsiveness, I argue, because of the barriers stemming from forest biotechnology phobia-

phobia. Responsible innovation offers a way to build a more comprehensive analysis that can 

attend to complexity inherent to these projects. In short, scientists’ fear of a fearful public is an 

important baseline condition that must be addressed explicitly so that meaningful reflexivity and 

responsiveness, two characteristics that are foundational to responsible innovation, can take 

place. Put differently, responsible innovation can offer both roadmap and evaluation of public 

engagement, but only with explicit attention to forest biotechnology phobia-phobia. Exploring 

the gradient through anticipation, inclusion, reflexivity, and responsiveness in turn demonstrate 

the continuum and the impacts that forest biotechnology-phobia phobia has on responsible 

innovation potential unless addressed explicitly.   

 

Anticipation  

With anticipation, RI guides innovators and institutions to enroll public audiences in 

imagining and shaping the future genetically modified trees. Forest biotechnologists are asked to 

look for ways to include public[s] as an important part of the process at points in which their 

participation could be meaningful (Stilgoe, Owen, & Macnaghten, 2013). As my data indicate, 

forest biotechnologists have invested meaningful attention and resources to anticipating ways to 

engage a wide range of stakeholders and public audiences. For example, the 2001 Forest 

Biotechnology Symposium sought to explore social contexts relatively early in the research 

process. The 10,000 Chestnut Challenge anticipated the ways in which socio-political issues 

would be important dimensions of the successful dispersal of their transgenic chestnuts for 

restoration. Early engagement with Biosafety South Africa and attention to diverse publics 

indicates that the GMEG project team anticipate ways that broader audiences will shape their 
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project. These are important and meaningful efforts to engage different audiences in the 

development of forest biotechnology.  

One could argue that these anticipations are perhaps cynical, and only in place so that 

public audiences will be appeased. However, these institutional configurations do offer the 

potential for meaningful inclusion of diverse audiences, and for opening up deliberation about 

forest biotechnology more broadly in such a way that reflexivity and responsiveness are possible. 

  

Inclusion 

Scholars rightly warn against assuming that public engagement is a wholly complete 

public good, and that if not careful PE can simply reproduce existing power structures and 

framing effects (Felt & Fochler, 2010; Welsh & Wynne, 2013). Attention to inclusion, at its most 

ideal, attempts to address these critiques, and interrogates how forest biotechnologists go beyond 

traditional stakeholder dialogues to a broader inclusion of diverse audiences. My data indicate a 

complex story here: there are important examples of inclusion and there is significant potential to 

be more inclusive by moving forward with priorities that some researchers already identify. 

However, truly meaningful inclusion is being hindered by scientists’ fear of opening up this 

framing to public input.  

The GMAC project team has engaged wider audiences through its 10,000 Chestnut 

Campaign. Additionally, dialogue with Central New York Indigenous groups suggests openness 

to diverse audiences, yet scientists’ responses to indigenous concerns reflect inherent scientism 

that may be difficult to overcome. Because it is in a different stage in the research process, 

GMEG project inclusion takes a different shape, largely reflecting the potential for inclusion 

rather than demonstrated inclusion. University scientists and BSA staffers alike acknowledge 

diverse communities and peoples in South Africa who must be attended to in order for their 
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project to succeed meaningfully. Moreover, attention that BSA gives to wider challenges of 

engagement goals offers promise that inclusion may be on the horizon if particular engagement 

efforts are conducted.   

Although not necessarily direct evidence of inclusion per se, but that scientists are also 

thinking about these issues also reflects potential for broader inclusion. This potential is 

especially important if -- even if the science is ‘done’ -- the potential for meaningful public 

engagement can still occur especially as these, and other forest biotechnology projects, move 

forward. For example, when asked if The American Chestnut Foundation represents the public 

more broadly, one chestnut scientist says “certainly a larger swath of the public but not all of the 

public” indicating that broader publics may warrant additional attention (C3, personal 

communication, May 9, 2017).    

However, scientists appear uneasy with about input from diverse audiences, especially 

trusting lay publics with making decisions about these technologies, which appears consistent 

with a fear of public audiences’ irrational input. This unease underpins the engagement activities 

in which most forest biotechnologists participate, and shapes how forest biotechnologists 

perceive the role of the public. One GMEG scientist makes it clear that they “need a united 

front” before engaging public audiences, and as such, are focused on “engagement within” as 

part of getting GM-ready. (E4, personal communication, May 11, 2016). Needing to present a 

‘united front’ implies a fear of vulnerability or an aversion to public input. This sentiment is 

consistent with forest biotechnology phobia-phobia, whereas in RI, ‘inclusion’ calls for an 

opening up the framing of issues (Stilgoe, Owen & Macnaghten, 2013).  
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Reflexivity 

 Forest biotechnologists have demonstrated an understanding that their research and 

innovation take place in socio-political contexts, in important ways that belie reflexivity in their 

research process, which entails “holding up a mirror to one’s own activities, commitments and 

assumptions, being aware of the limits of knowledge and being mindful that a particular framing 

of an issue may not be universally held” (Stilgoe, Owen, & Macnaghten, 2013, p. 1571). For 

example, the former TACF board member reflects thoughtfully about broader debates about 

ecological restoration that demonstrate how decisions that are deemed scientific are often social 

negotiations (C5, personal communication, May 9, 2017). Interrogating assumptions about 

restoration suggests space for broader reflexivity that could be important for more inclusive 

public engagement efforts. And in a moment of particular reflexivity, this former TACF board 

member, who – recall -- is also a forest geneticist, describes the tension inherent in the 

application of genetic engineering in forest restoration: 

Something a little bit off-putting about a wheat gene saving the chestnut. As a geneticist, 

it doesn't mean anything scientifically...from the science standpoint it doesn't mean 

anything. It's really just a (long pause) an idealistic sort of a thing (C5, personal 

communication, May 11, 2017).  

 

A geneticist reflecting on possible limitations of scientific framing of this project suggests 

potential for broader openness in ways that could perhaps shape public engagement efforts more 

substantively. But generally, evidence is scarce that forest biotechnologists are aware of and 

respect these negotiations.  

Acknowledging that there is a limit to what even the best science can resolve is another 

example of reflexivity. One GMEG scientist acknowledges that science “doesn’t answer 

anything that is philosophical” (E5, personal communication, May 10, 2016). A staff member at 

the Institute for Forest Biosciences says that in his experiences with public engagement, what is 
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most important to people often has little do with what scientists worry about: the facts ( C10, 

personal communication, October 1, 2014). But often, he continues, “you can't win a lot of these 

discussions just based on science...sometimes it’s emotional, ethical, religious,” and he goes on 

to question the assumption that the solution is “more outreach, more education, more 

communication” (C10, personal communication, October 1, 2014).  

Admitting to limitations of deficit-model thinking is an important element of reflexivity, 

implying that public engagement should not just be about educating the public. In which case, 

one chestnut biotechnologist contends pointedly, “there needs to be more awareness on the part 

of the scientists as to what types of claims are appropriate to make” (C3, personal 

communication, May 9, 2017). These are important indications of reflexivity, especially for 

projects that do not claim to engage explicitly in responsible innovation as it is described in the 

literature.  

However, this line of thinking appears to have had minimal influence on the actual 

practice of public engagement throughout the chestnut project. While some of the scientists and 

project teams speak thoughtfully about public audiences, the engagement efforts appear heavily 

influenced by their public phobia. If scientists believe the public to be irrationally fearful of 

forest biotechnology, then they are unlikely to take public input particularly seriously, and have 

it influence their thinking or their practices. Because these compelling moments of reflection do 

not seem to have substantive effect on broader practice, unpacking the role of phobia in this 

disconnect is a logical next step.   

 

Responsiveness 

Finally, responsiveness - responding meaningfully to new knowledge and values as they 

emerge - is often missing from public engagement. Importantly, responsiveness offers the most 
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tangible way to engage scientists’ phobic perception of the public. If public engagement should 

be a space in which all parties are open to new ways of thinking, then responsiveness is a useful 

concept for measuring evidence of such openness. If public engagement activities generate 

socio-cultural input that reflects the need to adjust course, then public engagement calls for 

openness from technical experts to be responsive. These sorts of course corrections, however, 

seem to be significantly hindered by forest biotechnology phobia-phobia: scientists are unlikely 

to alter their practices in response to a public they believe to be irrationally afraid of their 

science.  

 Important to note, though, are some compelling examples of responsiveness taking place 

in the chestnut project. Above, I describe the decision not to patent the transgenic line, the role of 

public perception on efforts to develop cisgenic blight resistance, and research projects that have 

resulted from public sentiment. These examples demonstrate important potential for 

responsiveness.  

However, there are also clear data that reflect how scientists (at least forest 

biotechnologists) can double down when faced with negative public perception. After hearing 

why indigenous leaders may be resistant to the transgenic approach, a lead chestnut 

biotechnologist said that exchange “hasn't changed [his] direction at all” (C1, personal 

communication, May 26, 2017). Of the cisgenic approach, another chestnut scientist dismissed it 

as “a peace offering to the environmentalists” and described it as a “waste of time” (E2, personal 

communication, October 20, 2015). Such responses demonstrate a hard line between what they 

consider to be valuable public inputs. 

 GMEG scientists also demonstrate explicit unease with responsiveness, saying that 

“public perception of GMO is so varied in the world and...it's going to happen whether the world 
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likes it or not” (E5, personal communication, May 10, 2016). One BSA staffer says scholarly 

claims are quite different from actually having “community-driven innovation or communities 

helping shape innovation” (E2, personal communication, May 3, 2016). While there are genuine 

logistical challenges to community-drive innovation, scientists’ fear of public shaping innovation 

is also a clear barrier to such initiatives. 

In short, public engagement should include meaningful acknowledgement of other values 

and worldviews as part of its responsiveness, as well as willingness to change course. This 

approach does not render scientific expertise irrelevant, but rather places it in context of other 

values that will shape a shared (and perhaps co-constructed) understanding of an issue. However, 

dimensions of forest biotechnology-phobia phobia currently hinder meaningful responsiveness in 

such a way that indicates a clear need to address these fears as a baseline condition for sustained 

public engagement.    

 

Conclusion 

Dissecting public engagement in two forest biotechnology projects has allowed for 

careful exploration of distinct dimensions in these cases. PES scholarship serves to frame some 

of the strengths of their public engagement efforts, whereas the forest biotechnology phobia-

phobia lens teases out a problematic layer that may otherwise be overlooked. Looking at the data 

through these frameworks separately has been critical in helping to tease apart what could have 

easily been cast as competing narratives.  

The framework of responsible innovation, however, integrates these potentially 

competing narratives. Institutional configurations of university-based forest biotechnologists 

offer the ability to frame their public engagement explicitly through the dimensions of 

responsible innovation. While public engagement in both projects are part of sustained and 
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intentional efforts, grounding these processes explicitly in responsible innovation allows for 

greater attention to what scientists should do with input from public audiences. Responsible 

innovation as a theoretical framework is gaining traction in a variety of fields (Guston, et al., 

2014), and its explicit biotechnology lineage offers important grounding for public engagement 

in university-based forest biotechnology. 

Responsible innovation also offers instructive path forward, but -- as I mentioned above -

- only if certain issues are addressed explicitly. Those conditions, I argue, include careful 

unpacking of the scientists’ assumptions and goals, daylighting some of these phobias, and thus -

- ideally -- mitigating scientists’ negative perception of publics. In order for anticipation and 

inclusion -- roughly the public engagement “outreach events” dimensions of responsible 

innovation -- to give rise to reflexivity and responsiveness, scientists’ perceptions of the public 

must be addressed explicitly and up front.  

To begin, there is some evidence that some scientists’ responsiveness has changed over 

time with increasing exposure to diverse social considerations. Although anecdotal, this 

observation does suggest -- and is perhaps supported by conventional wisdom -- that phobias can 

diminish with ‘exposure therapy.’ We have been working with chestnut team members for more 

than two years, and in that time our project team has noticed subtle shifts in tone that could be 

attributed – at least in part – to our ongoing interactions. In short, sustained exposure to social 

considerations -- perhaps through dialogue with social scientists -- may start to diminish 

scientists’ phobic tendencies about a phobic public. While the evidence for both distinct 

perception and shifts over time are anecdotal, they are noticeable enough to warrant attention, 

and to propose subsequent research that explores these relationships empirically.  
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Important to each facet of this suggestion -- improving public engagement with the 

explicit use of responsible innovation -- is the role of collaborating social scientists. While calls 

for increased public engagement are many, what I see little of is the associated call specifically 

for social scientists who can attend to the nuances of public engagement. A number of papers 

and workshops introduce natural scientists to elements of social science research that can shape 

their public-facing efforts (Crandall, et al., 2018). While these efforts may serve to increase 

scientists’ awareness of social science complexity, they are insufficient in preparing them to 

conduct the actual research effectively. As an illustrative counterfactual: I have taken a number 

of natural science courses to support the rigor of my research around certain environmental 

issues. I am not prepared to conduct hydrology or genetics research based on this important 

exposure to content. 

And while these workshops and review papers introduce scientists to social science 

surveys, to focus groups, and a number of other useful methods, they omit perhaps the most 

important dimension of social science training: what cultural geographers call ‘positionality.’ 

Positionality trains social scientists to be explicit about their own identities and assumptions so 

that they are better able to see where they are in their data (Sanchez, 2010). Our experiences and 

assumptions inevitably frame our perceptions, and positionality trains social scientists to see 

those lenses more explicitly. In other words, positionality may help identify scientists’ phobias as 

a baseline condition of public engagement. However, scientists are trained to claim objectivity in 

their observations and analyses. Scientists therefore enter social spaces -- such as public 

engagement -- assuming their observations to be objectively true because that is how they are 

trained to make sense of their observations. Working with social scientists who are trained to 
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understand positionality represents an important -- and altogether missing -- component of 

university-based responsible innovation in general. 

Because university-based projects are sustained, change shape over time, and are situated 

in proximity to social scientists with whom they may collaborate, calls to integrate meaningfully 

the dimensions of responsible innovation represents a practical suggestion for engaging publics 

more justly. Moreover, collaborating social scientists can offer the important missing piece -- 

using their trained eye towards ‘positionality’ as a means of identifying and working through 

scientists’ phobic perceptions of the public so that responsiveness -- and therefore meaningful 

responsible innovation -- can unfold.    
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CHAPTER 3: THE GENETICALLY MODIFIED AMERICAN CHESTNUT TREE  

AS OPPORTUNITY FOR RECIPROCAL RESTORATION IN  

HAUDENOSAUNEE COMMUNITIES 

 

 

Introduction 

 

After a blight devastated the iconic American chestnut population in the early 20th 

century, efforts to restore the chestnut tree to its natural range have been considerable (Burnham, 

1988; Griffin, 2000; Jacobs, Dalgleish, & Nelson, 2013; Nuss, 1992; Powell, 2016; Thompson, 

et al., 2012). Currently, the American Chestnut Foundation -- founded specifically to restore the 

chestnut -- takes a “3 BUR” approach that includes a genetically engineered chestnut as a central 

part of its hoped-for success (TACF, n.d.). In many respects, the restoration of a beloved tree 

species may be seen as an uncontested good, but the use of genetically modified chestnuts as a 

foundational dimension of restoration makes this case arguably unique, certainly complex, and 

demonstrably controversial (Graef, 2014; Piaggio et al, 2017).   

The primary sites of research for the genetically modified American chestnut (GMAC), 

the current field sites, and proposed release sites for the transgenic chestnut are situated in the 

heart of traditional and contemporary territory of the Six Nations of the Haudenosaunee 

Confederacy. Even if it is being used for species restoration, many Haudenosaunee community 

leaders are skeptical about genetic engineering, and are still making sense of how a transgenic 

chestnut may fit into their worldview. One analytical tool for exploring the Haudenosaunee 

perspective about the potential use of the transgenic chestnut for restoration is through Robin 

Kimmerer’s (2011) framework of reciprocal restoration, a category of restoration that centers 

indigenous cultural perspectives about ecological restoration. This paper asks how the transgenic 

American chestnut case might serve as an example of reciprocal restoration in Haudenosaunee 

communities. This paper responds to the pressing need to address the inevitable tensions between 
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the growing potential for emerging biotechnologies in conservation and restoration, and the 

ongoing trends to return management and restoration of biodiversity to indigenous communities. 

  

Problem Statement 

Once one of the most ecologically and economically important trees in the eastern United 

States, the American chestnut (Castanea dentata) represented nearly one in four trees throughout 

its historical range along the backbone of the Appalachian Mountains (Burnham, 1988). Because 

of its dominance and species characteristics, the American chestnut is considered to be an 

important heritage tree in the United States, central to the lifeways of Appalachia in the 19th 

century (Griffin, 2000; Nuss, 1992; Thompson, 2012). The chestnut was also an important 

source of food and medicine for a number of the tribal nations that lived throughout its range. In 

fact, according to recent scholarship, the predictive capacity of species distribution models of 

mast-bearing trees such as the chestnut improved with the inclusion of newly integrated Native 

American variables around Iroquois settlements (Tulowiecki & Larsen, 2015). In other words, 

evidence suggests that indigenous land management practices selected for chestnut trees, 

indicating relative importance to indigenous communities. 

At the turn of the 20th century, the highly virulent and invasive Cryphonectria parasitica 

entered the United States by way of Asian chestnuts imported through nurseries in New York 

and California (Thompson, 2012). Within fifty years, the shape and structure of eastern forests 

were altered as the fungal parasite killed an estimated four billion trees, rendering the species 

functionally extinct (Burnham, 1988; Griffin, 2000; Jacobs, Dagleish, & Nelson, 2013). Efforts 

to confer blight tolerance to restore this economically and ecologically important tree have been 

numerous, with recent success in transgenic lines being touted as an important path to restoring 

the American chestnut (Burnham, 1988; Griffin, 2000; Nuss, 1992; Powell, 2016).  
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The lab group most commonly associated with the genetically modified American 

chestnut (GMAC) project is the Powell-Maynard labs at State University of New York College 

of Environmental Science & Forestry (SUNY-ESF) in Syracuse, NY. They began work on 

genetically engineering a blight resistant chestnut in the 1990s, and their successful transgenic 

event (a clonal line called Darling 58) is being submitted to the USDA, the USEPA, and the 

FDA for deregulation in 2018. The chestnut will likely be the first genetically engineered 

organism to be deregulated that is designed to spread in the environment, so they are likely to 

receive careful attention from a variety of actors with a range of perspectives.  

Because it is designed to spread in the environment and therefore has the potential to 

cross sovereign tribal boundaries, one important set of stakeholders is the indigenous 

communities that are situated throughout the chestnut’s historic range. The primary sites of 

research, current field sites, and proposed release sites for the transgenic chestnut are situated in 

the heart of traditional and contemporary territory of the Six Nations of the Haudenosaunee 

Confederacy. This proximity renders engagement with Haudenosaunee communities particularly 

pressing. The end goal is for transgenic chestnuts to interbreed with wild-type chestnuts and 

spread throughout the landscape freely (Powell, 2016), and therefore cross sovereign boundaries 

of contemporary Haudenosaunee reservations. The emerging applications of genetic engineering 

in restoration or conservation are laced with controversy (Johnson, et al., 2016); this is 

particularly true in indigenous territories, as genetic engineering can be seen as a violation of 

sovereignty, of nature, and of self-determination (Antoine, 2014; Harry, 2001; Roberts, 2005). 

This paper interrogates these potential tensions between the proposed use of a genetically 

engineered tree for restoration in indigenous-held lands, and possible cultural benefits.  
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Interestingly, communication materials about the urgency of the chestnut’s restoration 

also deploy narratives about its historical importance to American Indian communities, 

suggesting that its restoration should also be important to indigenous communities. However, the 

chestnut’s disappearance coincides with major cultural disruption and loss in Haudenosaunee 

communities, where there are virtually no living memories of the chestnut tree as part of any 

cultural practice. This paper investigates how the process of restoring the chestnut -- even using a 

transgenic tree -- might also restore important dimensions of Haudenosaunee cultural practices.   

 This question is also situated in the wider landscape of broad indigenous opposition to genetic 

engineering. While indigenous responses to genetic engineering should not be considered as a monolith 

(Mead, et al., 2017), there is a wide range of opposition on principle (Antoine, 2014; Indigenous 

Environmental Network, n.d.). Opposition has also been framed by questions of food sovereignty 

(Francis, 2015), or even more broadly, as attacks on indigenous sovereignty more generally (Antoine, 

2014). There are also specific cases of indigenous opposition to GM trees, including eucalyptus in Brazil 

(Petermann, 2015), pine in New Zealand (Grammer, 2017), and even Cherokee opposition to the chestnut 

project specifically (Global Justice Ecology Project, n.d.). In this paper, however, I explore if the use of a 

genetically engineered tree for forest restoration complicates these narratives of opposition, which are 

largely connected to commercial applications of biotechnology.    

 

Reciprocal Restoration 

Ecological restoration is generally conceived of as the suite of practices -- both 

technoscientific and socio-cultural -- that inform restoration; scholars consider this to be to be 

distinct from restoration ecology, which is the science of restoration (Anderson & Barbour, 

2003; Geist & Galatowitsch, 1999; Higgs, 2005). Scholars have been concerned that “zealous 

attention to scientific and technological considerations” has taken precedence despite the 

importance of social, cultural, and political dimensions in restoration (Higgs, 2005, p. 159). 
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Responding to this apparent need for more explicit attention to cultural considerations, 

biocultural restoration scholarship and practices emerge in the 1980s as a means of integrating 

human and ecological dimensions in equal measure (Allen, 1988; Janzen, 1988). Biocultural 

restoration highlights how restoration goals are better achieved when human dimensions are 

integrated explicitly, and draws attention to the moral considerations of restoration (Allen, 1988; 

Higgs, 1997; Higgs, 2005; Janzen, 1988).  

The inclusion of local, indigenous or traditional ecological knowledge bases has been an 

increasingly popular feature of restoration projects more broadly (Bohensky & Maru, 2011; Ens, 

et al., 2015; Gavin, et al., 2015; Geist & Galatowisch, 1999; Uprety, Asselin, Bergeron, Doyon 

& Boucher, 2012). Much of this work has focused on restoration via indigenous protected area 

management (Anderson & Barbour, 2003; Davies, et al. 2013: Lyver et al., 2015) and adaptive 

resource management (Berkes, Colding & Folke, 2000; Long, Tecle, & Burnette, 2003). 

Additionally, a number of cases explore the restoration of particular species such as salmon 

(Colombi, 2012; Garibalidi & Turner, 2004), camas (Higgs, 2005), and bison (Kimmerer, 2011). 

Overall, however, most of the indigenous literature focuses on landscape-wide scales, and clear 

frameworks for conducting biocultural restoration are still emerging (Uprety, Asselin, Bergeron, 

Doyon & Boucher, 2012). 

Reciprocal restoration is one type of biocultural restoration that attends explicitly and 

carefully to indigenous cases. Reciprocity, an important dimension of many indigenous 

traditions, emphasizes that humans should engage the land with a culture of gratitude, and a key 

part of that gratitude is care-giving, or “sustaining the land that sustains them” (Kimmerer, 2011, 

p. 258). Important for this case in particular: while reciprocal restoration does call for the explicit 

contribution of traditional ecological knowledge, it also calls explicitly for the appropriate use of 



 

72 
 

the restoration sciences. Both of these knowledge traditions should work together to grow 

processes that attend to the land and to the cultures that are sustained by that land, and the repair 

of ecosystem services contributes to cultural revitalization (Kimmerer, 2011). 

Kimmerer (2011) also outlines a framework for reciprocal restoration that identifies 

specific dimensions: language and culture revitalization, customary uses, decolonizing diet, 

cultural keystone species, traditional ecological knowledge, spiritual responsibility, land 

management, and kincentric relationships (see Table 3.1). This paper explores how the proposed 

restoration of the American chestnut may -- or may not -- share the characteristics of reciprocal 

restoration. 

Table 3.1: Dimensions of Reciprocal Restoration 

(Kimmerer, 2011) 

Part of Existing Language & Culture Revitalization 

Customary Use (Subsistence; Traditional Tribal Lifeways) 

Situated in Decolonizing Diet Efforts 

Focus on Cultural Keystone Species 

Include Traditional Ecological Knowledge 

Rooted in Spiritual Responsibility 

Part of Indigenous Land Management 

Attend to Kincentric Relationships 

 

A central component of reciprocal restoration is “the importance of reciprocal 

relationships requires that restoration activities emphasize learning about the land from elders 

and passing on that knowledge to the youth” (Long, Tecle, & Burnette, 2003, para. 27). In fact, 

broader restoration and conservation efforts identify the importance of including long-held local 

knowledge (Ens et al., 2015; Gavin et al., 2015; Geist & Galatowitsch, 1999). In the case of 

chestnut restoration, such reliance on traditional knowledge will be particularly challenging since 

most of the elders have no living memory of the tree (Jacques, personal communication, October 

20, 2017). The lost traditional knowledge makes a framework that integrates cultural histories 
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even more salient because there is opportunity to revitalize “cultural institutions, norms, 

genealogy and ethics, natural resource use, and in former European colonies…[disrupt] the 

colonialization experience. Together these elements can form the cultural foundation for 

ecological restoration” (Lyver et al, 2016, p.321). Restoring the chestnut, therefore, may offer an 

anchor for in-progress cultural restoration in Haudenosaunee communities. As a framework, 

reciprocal restoration offers a lens for evaluating that possibility.  

 

Methodology 

 

Data Collection 

When I began this project, interaction between the GMAC scientists and Haudenosaunee 

leaders was limited; the Haudenosaunee leadership was just beginning to learn about the 

genetically engineered chestnut and its proposed deployment for restoration. I approached this 

inquiry with the normative stance that Haudenosaunee leaders should be more explicitly and 

meaningfully involved in decisions made about the GMAC project. As such, I sought ways to 

facilitate increased and improved interaction, and to observe these interactions as they unfolded. 

Acting as participant observer in spaces where Haudenosaunee leadership interacted with 

chestnut project leadership has led to research becoming a kind of intervention (DeWalt & 

DeWalt, 2011).  

Relationship, rapport, and trust-building are important dimensions of this project, 

consistent with participant observation (DeWalt & DeWalt, 2011) and central to working with 

indigenous nations (Sikes, 2006). (In fact, “research” is thoroughly problematic in indigenous 

communities, that to conceive of a “field” is inherently an extension of the colonial project – see 

Lincoln, Gonzalez, & Gonzalez, 2008; Smith, 2013). To this end, summarizing methodological 

approaches requires explicit acknowledgement of the trust-building that continues as part of this 
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project. I had some previous experience working with some of our collaborators, namely Neil 

Patterson and Robin Kimmerer at SUNY-ESF’s Center for Native Peoples and the Environment. 

I have drawn on their expertise and guidance in the shaping of this project. Our research process 

has required multiple rounds of informal dialogues in a variety of settings, largely facilitated by 

Neil Patterson’s leadership. Much of the content of these informal dialogues will never serve as 

“data,” but proved inestimably valuable in shaping the direction of the project. One outcome of 

these dialogues is the inclusion of Percy Abrams, an expert in Iroquois linguistics at Syracuse 

University, on the project.  

I conducted participant observation at two agency meetings (one US Environmental 

Protection Agency and another at the New York State Department of Environmental 

Conservation) where the GMAC project was on the agenda, and where Percy Abrams and Neil 

Patterson presented their perspectives on the GMAC project. I presented at the USEPA meeting 

about this project, which is situated in broader social science investigation of the GMAC. I also 

engaged in participant observation at one meeting of the New York Chapter of the American 

Chestnut foundation where Center Assistant Director Neil Patterson presented Haudenosaunee 

perspectives of American chestnut.  

While in Central New York, I conducted formal interviews from a convenience sample of 

meeting attendants, or from Nations members who lived locally. Additionally, representatives 

from the Indigenous Environmental Network attended both of the tribal leaders’ meetings (one at 

each); I interviewed these organizers to situate my experiences with Haudenosaunee leadership 

in broader indigenous context. I also draw on interviews of scientists at the American Chestnut 

Research and Restoration Project at SUNY-ESF for broader context of the project. I also draw on 
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secondary sources for historical context, to triangulate data, and for background about 

Haudenosaunee histories. 

 

Data Analysis 

To attend to the emergent themes in my data, I performed thematic coding and analysis of 

meeting notes, interview transcripts, and presentation recordings (Braun & Clarke, 2006). After 

one round of open coding (Strauss & Corbin, 1990), I developed an emergent code from 

Kimmerer’s (2011) reciprocal restoration framework to guide my deductive or theoretical 

analysis (Braun & Clarke, 2006). To refine my analysis and to triangulate across sources, I 

performed multiple rounds of semantic coding, which means I focused on the specific content of 

participant responses as they related to an existing framework (Braun & Clarke, 2006).  

I used MAXQDA to transcribe and analyze all of my interview and participant 

observation data. My participants had a range of preferences regarding confidentiality, so I have 

coded all respondents’ names to protect identities, particularly to avoid process of elimination 

identification. However, I do make distinctions between Haudenosaunee Environmental Task 

Force or community members (coded H1, H2, etc.) and indigenous organizers (I1, I2, etc.) 

because these distinctions are relevant to understanding how local issues fit with broader trends.  

I present the data in narrative form as excerpts, to best represent my participants.  

 

Reciprocal Restoration & the Genetically Modified American Chestnut Tree 

 In order to constitute reciprocal restoration, the chestnut project would have to 

demonstrate -- or offer the potential for -- elements of the foundational dimensions: revitalization 

of language and culture, attention to customary use, decolonization of diet, cultural keystone 

species, traditional ecological knowledge, land management, and kincentric relationships 
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(Kimmerer, 2011). Perhaps unsurprisingly, the results are mixed, with each dimension revealing 

complexity and nuance. These results are organized accordingly, exploring in turn how the 

chestnut project does -- or does not -- reflect these important elements.  

 

Language & Culture Revitalization 

 Language and culture revitalization represent the backbone of a potential reciprocal 

restoration endeavor. For the chestnut project, the linkages between potential restoration and 

efforts to revitalize language and culture represent the most powerful potential for reciprocal 

ecological restoration. If “in a worldview where everything is connected, [the] restoration of 

language is vital to land restoration,” (Kimmerer, 2011, p. 262), what does that mean for a focus 

on single species restoration? In short, focusing on a single species or issue does not mesh with 

Haudenosaunee worldviews (H [Haudenosaunee representative] 6, personal communication, 

February 16, 2018), so for this to be an example of reciprocal restoration, attention should be 

given to how the chestnut might link to wider local efforts to revitalize language and culture. 

 There are challenges to using species restoration to anchor language and culture 

restoration. The era of chestnut loss corresponds with the era of Indian boarding schools 

(Abrams & Patterson, personal observation, October 20, 2017). The chestnut population declined 

dramatically during the first decades of the twentieth century while, the federal Indian policy 

focused on assimilation. This era “... was a time for great change for Iroquois communities. We 

lost a lot of our language. People were discouraged from speaking, especially in schools. So we 

had cultural loss coinciding with this chestnut loss...the stories and any linguistic relevance right 

now for chestnuts in Haudenosaunee communities is almost lost” (Abrams & Patterson, personal 

observation, October 20, 2017). The impacts of assimilation cannot be overestimated. In a 
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presentation to TACF-NY, Patterson also describes this part of history, noting that so much is 

lost because of 

of boarding schools that young kids were taken from Onondaga to Carlisle PA for 

generations upon generations of trying to kill the Indian and save the man. So our 

language is the greatest states of decline among all of the other types of traditional 

knowledge in our communities (personal observation, October 21, 2017). 

 

This state of decline is particularly stark in Tuscarora and Onondaga Nations. In that same talk, 

Patterson describes the “one man who’s 86 years old that can speak Tuscarora fluently. That’s all 

in the entire world. That’s the only person left that can speak that language...I don’t know if 

Tuscarora is going to make it. It’s really sad. And Onondaga is probably next in line in the 

confederacy” (personal observation, October 21, 2017). While restoration of the American 

chestnut will not be able to prevent these languages from disappearing, linguistic research that 

accompanies this project does provide specific impetus for engaging certain cultural dimensions, 

even if they relate chestnut culture and loss.  

 The challenges to language revitalization as an important element of cultural revival are 

significant. In fact, several of the Iroquois languages no longer have a word for chestnut at all 

(Abrams & Patterson, personal observation, October 20, 2017). Our colleagues still see 

incredible opportunity, and have developed creative ways that to frame the transgenic chestnut as 

part of linguistic revitalization. Viewing the chestnut as an opportunity is, of course, linked to 

two main threads of work already underway. One, language revitalization is taking place across 

the Nations, like it is in many indigenous communities worldwide. Our HETF participant from 

Onondaga is very frank about this effort as they are:  

trying to revive our language, revive our culture because we've been beaten down so far 

we only have two by three miles piece of land here and there's assimilation that happens 

all the time and we're trying to survive as a people and we're just coming into our 
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languages getting revived by the young kids (H4, personal communication, October 20, 

2017).  

 

These efforts have taken a variety of forms, including new signs around Onondaga Nation in the 

language. Additionally, at Onondaga, younger nation members have recently started new two-

year immersion programs to increase the number of conversational speakers (H4, October 20, 

2017). There is optimism and the number of language speakers is growing.  

Secondly, the Center for Native Peoples and the Environment is already exploring 

dimensions of biocultural restoration, and engaging Nations’ teenagers in a range of cultural 

programming that explicitly addresses language, foods, and other cultural practices that are tied 

directly to the land and specifically includes biophysical restoration. (See 

www.esf.edu/nativepeoples and http://www.onondaganation.org/ for specific examples.) 

Haudenosaunee languages reveal underlying worldview, and that increasing the number of native 

language speakers leads to improved connection to “old” ways of knowing and being in the 

world (H2, personal communication, May 9, 2017).  

In this space of renewing what has been lost, Haudenosaunee leaders are developing a 

way to link the chestnut project to broader goals of language and culture revitalization. They are 

conducting research -- both document analysis and interviews -- (1) to find the ways in which the 

chestnut has been featured in stories and recorded history, and (2) to develop a linguistically and 

therefore culturally accurate representation of transgenic chestnut in order to allow Nation elders 

to make sense of this new technology in terms of their worldview. This second point is 

particularly compelling in the context of how genetic engineering is understood by indigenous 

communities. In order for the chestnut project to approach reciprocal restoration, Haudenosaunee 

elders (repositories of knowledge and identity) must be able to access the ideas about transgenic 

trees on their own terms and within the constructs of their own worldview.  

http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.esf.edu/nativepeoples
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
http://www.onondaganation.org/land-rights/onondaga-nations-vision-for-a-clean-onondaga-lake/
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To that end, better communication can help Haudenosaunee communities make sense of 

what the scientists are presenting to them, but also help scientists understand their own 

assumptions about Haudenosaunee people (H2, personal communication, October 20, 2017). 

This is relevant to the GMAC case in two compelling ways. For example,  

if you present it totally from the science point of view I think there's already a 

misconception, or just a preconception, from the English side of our psyche, our 

experience. Anything we're hearing in English...is about GMO. GMO is pretty loaded 

with a lot of negativity…[but] you have an opportunity to present it as something else 

within the sovereign language and...I'm about giving that opportunity rather than going 

with GMO (H2, personal communication, October 20, 2017.  

 

But Iroquois languages, perhaps obviously, do not have old words that can readily describe a 

genetically engineered tree. As explanation for a GMO ban at Akwesasne (Mohawk), one 

community member is quoted as saying, “GMOs, we have no songs for. GMOs, we have no 

ceremonies for. Because that’s not what the Creator made as seeds, that was by man. So we don’t 

have songs for them” (Francis, 2015). 

In approaching the GMAC case this way, these leaders return to the basic structures of 

the language to see how one can construct Iroquois words for terms like gene, transgenic, and 

genetic engineering. In developing these new terms, they are making deep dives into the 

“relationships that are encoded in these words” (Abrams & Patterson, personal observation, 

October 20, 2017). Therefore, this process of investigating how a transgenic chestnut might fit 

into their worldview has invited meaningful re-engagement with old ways. 

 Language and cultural revitalization, as well as chestnut restoration, are both 

multidimensional and dynamic processes. Careful attention should be given to different ways 

that chestnut restoration may be able to bolster existing efforts throughout Haudenosaunee 
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communities. Explicit attention to these revitalization efforts as the basis for reciprocal chestnut 

restoration serves to center indigenous considerations in the broader restoration project. 

 

Customary Use 

 A second dimension of Kimmerer’s reciprocal restoration is being able to return to its 

customary use, or being able to use the restored resource in traditional ways. Customary use is 

often intertwined with “subsistence, [which] raises the standards for ecological integrity” for 

restoration efforts (Kimmerer, 2011, p. 262). Since the focus is on the restoration of an 

individual tree species throughout its former range, as opposed to the restoration of ecological 

communities, understanding how the chestnut is situated in the broader cultural landscape is 

important. This complex landscape is best understood by exploring what customary use might 

mean from the Haudenosaunee perspective and how the chestnut case highlights ongoing 

struggles to access resources for customary use.  

Haudenosaunee traditions offer instructions for how people should relate to and allocate 

the gifts of natural resources. In his talk to the New York chapter of TACF, Patterson describes 

the “Dish with One Spoon” as an important original teaching that is foundational to many of 

their cultural practices. According to tradition  

The peacemaker said that all of the natural resources that the Haudenosaunee people exist 

on are in one dish. Our job is not to divide up that dish and designate whose portion is 

whose but we’re to pass around and use one spoon to be able to feed ourselves from the 

one dish. (Patterson, personal observation, Oct 21, 2017). 

 

Not only does this ensure that everyone gets fed, but also offers insight into how problematic the 

reservation system is for people who do not believe in land ownership or excludability in the 

property rights sense. To that end, customs that surround hunting, gathering, fishing, and 
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trapping are lived examples of the Dish with One Spoon. As such, customary use is also not 

restricted to particular borders or boundaries (Patterson, personal observation, October 21, 2017).  

However, the issue of language translation resurfaces, as does the importance of 

understanding a culture in their own terms. Patterson is confident that “certainly the chestnut 

would have been...one of the things I think our ancestors were thinking about when they said 

‘hunt’” (Patterson, personal observation, October 21, 2017). However, the treaties were written 

in English, and interpretations may not have captured original intent effectively (Patterson, 

personal observation, October 21, 2017). So what Nations members conceive of as customary 

use may differ from the treaty language because of translation issues. However, to access their 

customary use rights, Patterson describes how Nations members are  

 

still fighting in courts. Still fighting with the DEC. We're still fighting with land 

managers to access these resources, these relatives that we rely on. Many of the 

customary use rights go back to the Treaty of Canandaigua in 1794. When I was ticketed 

about ten years ago for ice fishing without a name on my tip up, I went into a town court 

and read the treaty of Canandaigua and it seemed to cause a lot of mass confusion in the 

court....a treaty from 200 years ago. And the judge was not familiar with that treaty, the 

conservation officers were not familiar with that treaty, and this still goes on today in 

Haudenosaunee territory. Thinking about all of these things that support our lifeways and 

our cultural practices and our access to them that was guaranteed over 200 years ago 

(personal observation, October 21, 2017). 

 

These are old issues, and whether or not Nations members could access chestnuts off-reservation 

is part of a wider, more complex debate in New York State and beyond.  

But whether or not Nation members would want to use a transgenic chestnut for 

customary uses is certainly contested. Traditionally, the chestnut had been used for medicines, 

but in an interview, an Onondaga elder, says “if we were going to use medicine we wouldn’t use 

the changed tree.”  She is skeptical because their traditions 
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use old names -- traditional language names -- for the medicines. So the question is 

would you really trust that this new being will be able to have the ability to hear it when 

it's spoken to and understand that you're speaking to it. Although that might seem unusual 

to your way, that might be the case so that's why we're happy to accept the real one, a real 

[wild type] tree because maybe we'll get to that point to use it (H3, personal 

communication, October 20, 2017).  

 

This resistance is perhaps unsurprising, as many indigenous groups have opposed genetically 

engineered organisms (Antoine, 2014). However, when asked if she would be more comfortable 

with the conventionally-bred backcrossed chestnut, one Onondaga elder says she thinks the 

genetically modified tree would be “be more accepting and more able to participate. But like I 

said, I'd be doubtful. [I’d] worry that they wouldn't be able to [work as medicine] anymore” (H3, 

personal communication, October 20, 2017). Outright opposition to genetic engineering does not 

seem to be the inherent problem; any changes from its original form seem problematic. This is 

perhaps a departure from the narrative that indigenous peoples are opposed to genetic 

engineering on principle, and certainly an avenue worthy of additional research. 

 Although she is deeply skeptical, this elder describes space for their own investigation. 

About whether the transgenic chestnut would work as a traditional medicine source, she does not 

think it will work because the new chestnut will not hear “her” name being called, and would not 

know what to do (H3, personal communication, October 20, 2017). Not unlike the rounds of 

research required for deregulation, she comments that their “own research takes time to see if 

this plant is good for a cold. You gotta do it again and again and see the results. To see if that 

chestnut is as good as the original chestnut probably would take some time from an herbalist 

point of view” (H3, personal communication, October 20, 2017). If reciprocal restoration is 

rooted in the return of customary use of a resource, then notable skepticism about potential 

medicinal uses of the “changed” chestnut do not fit neatly into this framework.  
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 Whereas medicine requires certain level of purity, other potential uses like woodworking 

or consumption may not have the same requirements. And, like any other group of people, not 

everyone agrees. A traditional woodworker from Onondaga Nation has “never had any kind of 

chestnut wood or nut or anything” (H6, personal communication, October 20, 2017). When 

hearing about the potential restoration project, he says that he has “always wanted to see them, to 

work with them. I want to eat the nuts. I want to smash them up and mix them in with things, do 

what used to be done.” He continues, imagining restored chestnuts, “Yeah, but I would like that. 

One day to be able to take my chainsaw, cut down a chestnut tree and use the wood. See what the 

wood is all about” (H6, personal communication, October 20, 2017).  

 Customary uses may illustrate the complexity of Haudenosaunee perspectives about the 

chestnut. For example, the transgenic chestnut may not be used for medicine but perhaps could 

be used for traditional woodworking. Such nuanced distinctions about possible end uses may be 

evidence for increased attention to Haudenosaunee perspectives in dialogues about restoration 

goals, and certainly suggests that additional internal dialogue is warranted to determine if the 

chestnut could offer reciprocal restoration in Haudenosaunee communities.  

 

Decolonizing Diet 

A central part of potential customary use of the American chestnut dovetails with a 

broader (global) indigenous effort to “decolonize” the diet (Adamson, 2011; Kimmerer, 2011; 

Nabhan, Walker, & Moreno, 2010; Nelson, 2013;). In Haudenosaunee communities, 

reconnecting with older dietary traditions is an important part of ongoing cultural revitalization 

efforts. Patterson tells us that he has unearthed old stories from the US Bureau of Ethnology 

about the prevalence of chestnuts in the traditional diet, stories that are largely lost from the 

communities themselves (personal observation, October 20, 2017). The woodworker from 



 

84 
 

Onondaga who is interested in seeing the chestnut return tells us about an article he read 

(noteworthy in the traditional knowledge discourse) about a European trader who stayed in 

Haudenosaunee territory, “and one day, a man brought him a whole snowshoe hare, roasted, it's 

cavity was filled with chestnuts and sewed up and roasted with the chestnuts in here. And I 

thought, wow, that's what I said. Wow that sounds pretty cool” (H6, personal communication, 

October 20, 2017). But, he continues, “We don’t know how [to cook with them], we don’t have 

them available. If you know how to cook them, where to use them, the best way, that’d be better 

knowledge” (H6, personal communication, October 20, 2017). If its place in traditional diet is a 

part of reciprocal restoration, then there is evidence here for mutually reinforcing restoration of 

culture and chestnut. 

But the remnant old stories are removed from daily life in Haudenosaunee territory, and 

not simply because the chestnut is gone. About the potential use of the American chestnut in 

their diet again, the HETF member from Onondaga says, “around here we’ve had walnuts and 

butternuts which are natural. But hardly anybody eats walnuts or butternuts anyway. We’ve 

gotten so far away from living off the land that’s kind of a foreign thought.” So he wonders, 

“what would you do with a chestnut tree? Put it over there for some shade for the next twenty-

five years?” (H4, personal communication, October 20, 2017) In a worldview that is centered 

around relationships, this idea that the chestnut is something of a ‘stranger,’ is significant. 

Patterson describes efforts to introduce decolonizing diet as part of cultural revitalization 

with young people in the Nations. He says, “our young people are not used to the taste of wild 

nuts anymore,” nor are they used to other wild foods. Therefore, he says, “it’s been a challenge 

to think about cultural restoration of the palate itself. And it’s a challenge...we’re not exempt 

from today’s lifeways” (personal observation, October 21, 2017). These efforts are important 
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dimensions of cultural revitalization, as he considers the impacts of species loss on native bodies. 

Traditional foods have been replaced, and Patterson asks, “what’s actually happened to our 

bodies and our mind?” These questions are situated in broader trends, Patterson describes, and “a 

lot of decolonizing scholars are thinking about food systems in terms of how we actually even 

view the world. The biochemistry of these nuts and its importance in our diet is not to be 

overlooked” (personal observation, October 21, 2017). Haudenosaunee worldview centers 

interconnection, and consuming the chestnut represents one important way to re-establish 

relationships. 

People are excited about the prospect of eating them. When Patterson talked about his 

recently trying American chestnuts for the first time, he told the NYSDEC Indian Leaders group 

that “it's probably the best nut meat I've ever tasted at this point in my life. It makes me inspired 

to get back to that” (personal observation, October 20, 2017). When he talked about getting some 

chestnuts from the chestnut research team, several meeting participants were excited to taste 

them, especially when he mentioned trying out several new/old recipes with chestnuts. In our 

interview, the Onondaga clan mother asks, “do the nuts taste the same?” (H3, personal 

communication, October 20, 2017). An indigenous organizer who participated in the NYSDEC 

Indian Leaders meeting even talked about “put[ting] it into [his] lifestyle regime” (I [Indigenous 

Environmental Network representative] 1, personal communication, October 20, 2017). The 

woodworker from Onondaga said, “decolonizing diet. It is all tied in” (H5, personal 

communication, October 20, 2017). These last comments serve as important reminders that 

cultural considerations are not just foundational to understanding chestnut restoration, but for the 

Haudenosaunee communities, ecology and cultural identity are intertwined. 
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Cultural Keystone Species 

Focusing on cultural keystone species -- those species that feature centrally in the 

subsistence and spiritual practices of a culture -- is yet another way to embody reciprocal 

restoration (Garibaldi & Turner, 2004; Kimmerer, 2011; Uprety, Asselin, Bergeron, Doyon, & 

Boucher (2012).  As an echo of how it is all tied in, “some food species like bison, salmon, or 

chestnuts not only served as ecological keystones that shaped habitats used by many other 

species, but they also functioned as cultural keystones, imbued with spiritual and symbolic 

significance that remains potent to this day” (Nabhan, Walker, & Moreno, 2010, p. 267). While 

our participants indicate that single-species restoration appears to be inconsistent with their 

worldview (Patterson, personal communication, February 16, 2018), attention to cultural 

keystone species may shed light on relationship -- and thus reciprocal -- restoration. Many 

species serve important ecological and cultural functions in ecosystems (the gray wolf and 

American bison are two well-known examples), and because many indigenous peoples fates are 

tied to ‘nonhuman relatives,’ attention to these relationships are often mutually beneficial for 

restoration and revitalization goals (Kimmerer, 2011).  

The American chestnut tree certainly served as a cultural keystone species for European-

Americans, and outreach efforts associated with its restoration evoke this heritage with explicit 

attention. Powell and his team want to make the case that this was an important tree to American 

Indian histories as well. His presentations to indigenous groups include reference to its 

appearance in stories and its use as a medicine (personal observation, May 9, 2017; October 21, 

2017). Historical range data also indicate that the forest landscapes where chestnuts accounted 

for one in four trees were (at least in part) a result of pre-settlement land management practices; 

in other words, American Indian groups favored and selected for American chestnut trees as part 
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of their agroforestry practices (Tulowiecki & Larsen, 2015). Additionally, ethnology records that 

originated from Haudenosaunee nations do regularly include references to the American chestnut 

as a food source with enough frequency to perhaps infer that it used to be an important food crop 

for the Nations (Curtin & Hewitt, 1918). In other words, there is historical and oral evidence that 

the chestnut was once a part of Haudenosaunee culture. 

However, as described above, apparently no one from the Nations has meaningful living 

memories of the American chestnut tree. The European American heritage narrative that has 

proven so effective for TACF is less meaningful in Haudenosaunee communities. In fact, when 

asked about chestnut restoration in an interview, the Onondaga clan mother asks, “why? I want 

to know what their why was. Why did they choose the chestnut? Do they have an answer?” (H3, 

personal communication, October 20, 2017). These questions, in some ways, narratives evoked 

around chestnut as culturally significant heritage. In that same conversation, the Onondaga 

HETF member comments that “nobody came to the Nation and said, look, we have this gene 

splicing idea. What would you like to be gene spliced? Would we have said the chestnut tree? 

Save the chestnut tree?” (H4, personal communication, October 20, 2017). This disconnect 

between old (lost) stories and the absence of contemporary relationship presents real challenges 

the chestnut as a cultural keystone species, and therefore to the possibility that the chestnut could 

be an example of reciprocal restoration.  

 

Traditional Ecological Knowledge 

Consistent with reciprocal restoration, the use of indigenous knowledge should be 

integral to the restoration of a species in Haudenosaunee territory. Indigenous or traditional 

ecological knowledge offers a more relational approach, and offsets the grand narrative that 

humans are separate from and controlling parts of nature (Ford & Martinez, 2000; Houde, 2007; 
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Martinez, 2003). Traditional ecological knowledge (TEK), according to Berkes, Colding, & 

Folke (2000) is a “cumulative body of knowledge, practice, and belief, evolving by adaptive 

processes and handed down through generations by cultural transmission, about the relationship 

of living beings (including humans) with one another and their environment” (p. 1251). TEK is 

often associated with indigenous populations, but the term is not exclusive (Berkes, Colding, & 

Folke, 2000; Kimmerer, 2011). Similar in many respects to scientific ecological knowledge 

(SEK) in that it is empirical, systematic, and predictive, there are important distinctions. The 

nature of TEK data are distinct (qualitative and often rooted in oral traditions), diachronic, and 

generally come from the resource users who require healthy ecosystems for subsistence (Berkes, 

Colding, & Folke, 2000; Houde, 2007; Kimmerer, 2011; Smithers, 2015). TEK offers not only 

important biological insights but a cultural framework for environmental problem solving that 

incorporates human values, knowledge and values that are passed down through generations 

(Houde, 2007; Kimmerer, 2001; Smithers, 2015). 

Unfortunately, because the chestnut has been absent from Central New York since the 

early 20th century, the TEK about the chestnut is all but lost. When asked if she remembered any 

stories about the American chestnut from her lifetime, an Onondaga clan mother says, “no, not 

really because most of my life there hasn’t been any here” (H3, personal communication, 

October 20, 2017). She does recall, though, that her “ma could spot one. Could spot a tree from 

afar, and I can. I can recognize when I see one because there aren't many. So when we see them 

my ma says, Hey! So we all looked so we could see what one could look like. Although there 

hasn't been any that I know of here” (H3, personal communication, October 20, 2017). Another 

member of the Onondaga Nation says, “I know what my grandfather was telling me about his 

time when they started dying” but “now there’s no chestnuts” (H5, personal communication, 
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October 20, 2017). In the context of remaining traditional knowledge, he continues, “we’ve lost 

that, and that’s like in my grandmother’s time, when they were here and gone” (H5, personal 

communication, October 20, 2017). These stories emphasize the importance of centering TEK 

revitalization as an interconnected dimension of chestnut restoration; rebuilding or establishing 

new traditions could emerge from chestnut restoration. 

Additionally, in keeping with the reciprocity that underpins language and culture 

revitalization with biophysical restoration goals, Patterson recommends starting with the “places 

named after chestnut” as “insight to practitioners looking to restore some tree species” 

(Patterson, personal observation, October 21, 2017). Considering indigenous place names as 

reference ecosystem data has been put forth in a number of restoration projects (LaDuke, 2005; 

Long, Tecle, & Burnette, 2003) and serves as important reminder that many indigenous 

communities live on the land in unique ways. Re-establishing a relationship with the chestnut 

may offer ways to reconnect with land and traditions.  

 Patterson and Abram’s considerable community-based research efforts (described above) 

point to a possibility: through reciprocal restoration, Haudenosaunee people may be re-

acquaintanced with the chestnut so that stories and TEK can regrow and start anew. At the New 

York State Department of Environmental Conservation Indian Leaders’ meeting, Powell brought 

American chestnuts to show to the group, in part as a preview for the one thousand chestnuts he 

was scheduled to share with Patterson a few days later. In that moment, Patterson said to the 

group “this is the first time I've ever had my hands on an American chestnut...This is something 

that our people have been doing for thousands of years, harvesting these chestnuts” (personal 

observation, October 20, 2017). The potential interconnected restoration of chestnut, language, 

culture, traditional knowledge, and diet felt very powerful in that moment. 
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 These intensely personal moments in the reintroduction of Haudenosaunee people to the 

chestnut offer important balance to understanding the chestnut project in purely scientific terms. 

Scientific attention to transformation events, tissue culture, laboratory experiments, and field 

trials cast restoration in a particular technoscientific space. Put differently, the use of transgenic 

chestnuts in restoration, even the focus on species restoration specifically, steers the conversation 

to a particularly mechanistic view of nature. Careful attention to how chestnut restoration may be 

situated in language and culture revitalization sheds light on how it has the potential to restore 

relationships, and therefore may be an example of reciprocal restoration. However, that the 

chestnut has been absent for generations, and traditional knowledge about it has all but vanished. 

That chestnut restoration could engage TEK meaningfully is a difficult case to make, but new 

relationships could lead to new stories in ways that are consistent with Haudenosaunee principles 

of reciprocity.   

 

Spiritual Responsibility 

As important as spiritual responsibility is to the broad premise of reciprocal restoration, 

chestnut restoration sits in a complicated space with respect to spiritual responsibility. According 

to Haudenosaunee tradition, as well as many other indigenous traditions, all humans have been 

given Original Instructions, which teach us how to live with the earth in gratitude (Patterson, 

observation, October 21, 2017; Nelson, 2008). These instructions teach people that we have all 

we need, that we should never take more than we need, and that we give back -- materially and 

spiritually -- to the earth in reciprocity (Geist & Galatowitsch, 1999; Kimmerer, 2011; Nelson, 

2008). These instructions also teach people to live within the cycles as they exist on earth at any 

given time. Chestnut restoration raises complex questions about the line between care-giving as 

spiritual practice, and interventionist management, which may not be consistent with Original 
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Instructions. As such, there is some evidence that participating in chestnut restoration may 

actually be counter to Original Instructions, and therefore could not represent reciprocal 

restoration.   

Dennis Martinez, a Native ecological restorationist, describes ecological restoration as a 

type of “care-giving” or spiritual practice (Martinez, 2003; Martinez, Salmon, & Nelson, 2008). 

On the one hand, one member of the Onondaga Nation believes that because “a life without 

chestnut trees is unnatural” and that since scientists “have the knowledge” to make a transgenic 

tree that may help restore the chestnut, they should (H6, personal communication, October 20, 

2017). He continues “in my opinion, it’s all sacred...and to me…I would like to have it back” 

(H6, personal communication, October 20, 2017). In some ways, this echoes Martinez’ 

articulation of ecological restoration as spiritual practice: humans using their (scientific 

knowledge) gifts to return a tree to the earth; “let’s bring something good back to this world” 

(H6, personal communication, October 20, 2017). Chestnut restoration, in this sense, is 

consistent with the Original Instructions and thus could be an example of reciprocal restoration. 

But other members of the Nation interpret this responsibility differently. “We have 

everything we need” (or “I’ve given you everything you need, it’s all here”) translates to, 

according to another member of the Onondaga Nation in an interview, being “taught [that] you 

don’t change something. You don’t create something” (H1, personal communication, May 9, 

2017). This sentiment is repeated in the context of Original Instructions: “it is something that 

we’re culturally taught -- that we’re not supposed to change” (H1, personal communication, May 

9, 2017). Original Instructions teach Haudenosaunee citizens to accept whatever may be here 

because there are always systems beyond our immediate understanding. The natural world, or 

creation, is here as a gift, and humans should not have the hubris to believe they have the ability 
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to engineer nature. However, at times it is somewhat unclear if these comments refer to the 

application of genetic engineering or to the broader restoration effort. 

Perhaps unsurprisingly, much of this mentality is explicitly about genetic engineering. An 

HETF leader from Cayuga talks about how the chestnut biotechnologists are engaged in genetic 

engineering “because they can, because science allows them to,” which brings them “closer, if 

you’re religious, to what God is doing, or what the creator is doing.” He wonders, “is that man’s 

doing to do the creator’s work?” (H1, personal communication, May 9, 2017). An indigenous 

organizer ponders “genetics, genetic engineering, bioengineering [as] trying to improve on 

reality, [asking] is that our role?” (I1, personal communication, October 20, 2017). Yet another 

HETF member from Onondaga wonders, “should you?” In trying to understand the right thing to 

do about restoring the chestnut “do you follow nature, [or] do you follow man’s intellect? 

Science? Which one do you follow?” (H4, personal communication, October 20, 2017). That 

these are part of a string of questions -- rather than declarative statements -- implies tensions and 

some uncertainty about what humans’ role should be. But again, the projects of restoration and 

genetic engineering seem to overlap in ways that make distinguishing perspectives difficult. 

These tensions demonstrate the need for careful attention to Haudenosaunee perspectives in 

order to better understand how restoration and genetic engineering fit into their worldviews, 

especially to determine if chestnut restoration could indeed be an example of reciprocal 

restoration.  

In some respects, ecological restoration is also a form of intervention that, according to 

some, goes against their understanding of the Original Instructions. The HETF leader from 

Onondaga notes that, in the context of the restoration effort, “you can even bring in even a 

religious perspective also...fate. Maybe that’s the fate of the chestnut tree is to become extinct.” 
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(H4, personal communication, October 20, 2017). There seems to be ongoing tension between 

acting in reciprocity in accordance with the Original Instructions, and accepting earthly gifts as 

they are. In short, there seems to be meaningful tension about what counts as “care-giving” and 

what constitutes violation of these instructions. One Onondaga elder, reflects this tension as she 

describes how chestnut restoration is another thing “that you’re not accepting, if [the chestnut’s] 

not out there, that might be how it was supposed to be.” She pauses, and continues, almost to 

herself, “although it really wasn’t because we didn’t ask people to bring that critter here. It 

wasn’t a natural thing that a critter came here, humans brought it here. So what you’re trying to 

do is mend things after humans screwed it up” (H3, personal communication, October 20, 2017). 

Put this way, chestnut restoration may serve to rebuild relationships, and thus, as an example of 

reciprocal restoration.  

  Debates on how to live in accordance with Original Instructions are not limited to 

questions about chestnut restoration. The Onondaga HETF leader laments that “we’ve been 

given instructions and we haven’t been listening to them. That’s partly because of assimilation. 

In a sense when you work, we’re like living hypocrites. Say one thing and live another lifestyle.” 

Situating the chestnut project in the context of broader cultural revitalization makes even greater 

sense through the lens of Nations members’ grappling with living consistently with their 

traditional worldviews.  

 

Land Management 

Members of the GMAC project team ultimately wants Haudenosaunee community 

members to feel comfortable enough with the transgenic chestnuts that they will “plant them all 

over their land” (C1, personal communication, May 9, 2017). And, according to the research 

team, the chestnut will require a lot of careful attention to get established (personal observation, 
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October 20, 2017). While there remains considerable work if this comfort level is to be reached 

at all, some members of the Onondaga Nation eagerly planted and currently care for wild-type 

chestnuts they received, indicating that they may be willing to participation in this restoration 

vision, if in their own way, and engage in reciprocal restoration in small ways.  

For other nut trees that they use as food sources, these same members of the Nation tell 

stories of planting seeds from foraged or even grocery store nuts, tending to them, until now, one 

of those hickory trees is “twenty-three feet tall” (H6, personal communication, October 21, 

2017). Because there are no orchards on Onondaga Nation, these plantings would have to happen 

in people’s backyards (H4, personal communication, October 21, 2017), which is in fact what 

Powell’s outreach efforts have asked of its 10,000 Chestnut Campaign donors. But rather than 

engaged restoration, planting chestnuts may be an afterthought. As one Haudenosaunee leader 

asks, “why would we go around planting chestnuts when we don’t have a relationship with 

them?” (H6, personal communication, February 16, 2018). The long-standing absence of 

functional relationship with chestnut translates into many Haudenosaunee leaders seeing little 

value in engaging in its restoration. The ongoing question remains of whether or not a new 

relationship with chestnuts could be important enough to foster reciprocal restoration. 

How Haudenosaunee leadership and community members perceive genetically 

engineered organisms in their landscapes may be changing, and specific positions on genetic 

engineering are likely “imminent” (H6, personal communication, February 16, 2018). While 

these conversations have primarily focused on corn, Haudenosaunee interpretations of the 

precautionary principle may actually call for positions that exclude genetic engineering 

altogether on a territory-wide scale. If so, the chestnut biotechnologists’ vision of 

Haudenosaunee community members being comfortable enough to plant them on their own land 
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seems highly unlikely, and the potential for chestnut restoration to be an example of reciprocal 

restoration to be equally unlikely. 

Moreover, chestnut restoration will require special care of each individual tree, and the 

landscape will have to be managed carefully for these trees, especially early in restoration 

efforts. One HETF leader says, “we don’t believe that we are stewards of the earth…[and]...in 

some ways the approach that [the chestnut biotechnologists]...take is one of stewardship.” In 

perhaps the strongest counterargument for the chestnut having the potential to be an example of 

reciprocal restoration, he continues,  

Our job is not to steward the environment. Our job is to live within the existing cycles of 

the environment as best as we can. If those cycles include all kinds of invasive plants and 

all kinds of species loss, I don’t want to say it doesn’t matter. It’s heartbreaking and it’s 

traumatic, but that does not change our Original Instructions to live with the cycles of 

what is on earth now (H6, personal communication, February 16, 2018).  

 

In other words, Haudenosaunee community members are unlikely to manage land for chestnut 

restoration. Some individuals are excited about planting trees and seeing what might happen, but 

that is quite distinct from establishing a land management ethic around chestnut restoration. This 

disconnect between chestnut restoration needs and Haudenosaunee priorities makes reciprocal 

restoration seem unlikely because there is no clear relationship or incentive to manage for 

chestnuts. 

  

Kincentric Relationships 

Renewing relationships with that which is being restored is an important first step in 

reciprocal restoration, and really, the point of engaging in restoration. The relational and 

reciprocal basis that underpins TEK or an indigenous worldview is apparent in language 

revitalization efforts, as the complexity of the Iroquois languages is built on relationships 
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between beings (H2, personal communication, October 20, 2017). Here, the question persists of 

whether a relationship with a near-stranger -- the chestnut -- could be meaningfully restored to 

the point of kinship.   

An Onondaga elder describes how she seeks to remind non-natives of the importance of 

these relationships:  

One of the things we do when we go out and speak amongst your people is remind you 

that we all got the same instructions originally. Every color of people got the original 

instructions which are those instructions where you respect that around you and give 

thanks for it and everyone had a way to communicate with those, the life around them. 

And somehow it got snuffed out in Europe. You know we could go there why, but it did 

get snuffed out. And when they came here...they had no understanding about it so that's 

why they took all the trees, every tree they could find and send it off to Europe. And just 

had these ways that were not compatible to the environment. When we go out, we remind 

people that is what you originally had. You had that at one time...And so we're just out 

there reminding you. It's not like we're saying adopt our way, we're saying it was your 

way and this is why so much damage has happened (H3, personal communication, 

October 20, 2017).  

 

As discussion unfolds about the use of a transgenic chestnut as part of its restoration, one reading 

of the clan mother’s statement is to take greater caution about the chestnut project. Will using 

transgenic chestnuts help or harm? 

Another interpretation of her statement could be to take greater care in restoring the 

relationships that underpin in restoration. Higgs cautions against restoration projects from being 

too science-focused (2005). If one focuses on the technoscience referenced above -- the 

transformation event, transgenics, tissue culture, etc. -- then this project really does seem to be 

focused on one dimension of species restoration at the near exclusion of others. And in many 

respects, that the chestnut is talked about in the context of species restoration (as opposed to 

ecological or ecosystem restoration) speaks to that limitation. Our Haudenosaunee collaborators, 

however, understand restoration to be more about restoring relationships than restoring species, 
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and have expressed concern that the current approach to chestnut restoration focuses too 

specifically on returning the form of the tree to the forest and not enough on the functional 

relationships with the trees (H6, personal communication February 16, 2018).  

In the Haudenosaunee (and many other indigenous) worldview, repairing the relationship 

between people and the land (and its inhabitants) is a first step, one that often calls for ceremony 

or spiritual practice (Kimmerer, 2011; Martinez, Salmon, & Nelson, 2008). Reflective of this 

relational understanding, the IEN staff member asks, what is “the larger place for that 

chestnut….what’s the family?” (I1, personal communication, October 20, 2017). In this 

worldview, the reintroduction of a species begins with re-establishing a relationship that might 

have started with the chestnuts that got passed around at the Indian Leaders meeting. Patterson 

says to the DEC Indian Leaders meeting participants at the end of the day,  

And maybe through establishing a relationship with this tree we'll have a better insight 

into how we view it in general. I invite you, the people in the room, Bill has been kind 

enough to arrange for a delivery of hopefully near 1000 chestnuts this weekend. So I'll be 

having 1000 chestnuts to share with you all. I want to at least send them to the 

communities and nations here in the room and invite you to develop a new relationship 

with chestnut as much as you can. I think that's kind of where we're at, actually, 

reacquainting ourselves with the species first and then thinking about what is our position 

on a new variety, a new type of American chestnut. Who wants chestnuts? We're going to 

get a bunch of them this weekend (personal observation, October 20, 2017).  

 

In an interview the day after the Indian Leaders meeting, the IEN representative describes that 

scene from his own perspective as he watched Patterson pass out the chestnuts,  

He said...when he was handing it out: you don't have a relationship. Here, you're actually 

going to hold an American chestnut. Have you ever held one before? Well now you have 

a relationship. What are you going to do about that? (I1, personal communication, 

October 20, 2017). 

 

This scene manifests some of the challenges of reciprocal chestnut restoration. Will 

reacquainting Haudenosaunee elders and leaders effectively re-establish a long lost relationship 
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in such a way that may make chestnut restoration meaningful to them in their own terms? After 

doing work in different communities, saying “we need to be engaged and we need to protect and 

we need to restore,” one HETF leader has found that “there’s just this sort of malaise that I can 

see in their eyes...our job is to live within what is here right now, not act as if we are in control of 

this destiny that somehow we’re going to steward the earth, someone we’re going to protect the 

earth” (H6, personal communication, February 16, 2018). If this is how community members 

react to the prospect of chestnut restoration, it seems unlikely that it could serve as a co-evolving, 

reciprocal restoration. Chestnut restoration may not fit within the Original Instructions, or 

traditional ways of life; in this sense the chestnut does not seem to offer the potential for 

reciprocal restoration.  

 

Conclusion 

Biocultural restoration -- particularly reciprocal restoration -- calls attention to 

“psychological and social implications” of ecological restoration (Long, Tecle, & Burnette, 

2003). The dimensions of reciprocal restoration that I have outlined here take seriously these 

implications. In analyzing the chestnut project through the lens of reciprocal restoration, I offer 

some insight into how the restoration of the chestnut may intersect with ongoing Haudenosaunee 

cultural revitalization. The potential for interconnected cultural and species (or ecological) 

restoration is situated in complicated terrain. Looking at this project from the outside, one might 

easily make the case that chestnut restoration is an example of reciprocal restoration via 

caregiving, and giving back to the land that sustains them by repairing something -- the chestnut 

tree in the landscape --that humans broke. And there are clear dimensions of reciprocal 

restoration present, as some Haudenosaunee leaders strive to rebuild lost relationships, words, 

and stories with the tree, and even build new relationships, words, and perhaps stories.  
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However, the use of a genetically engineered tree, and focus on one species, does not feel 

like reciprocal restoration to many Haudenosaunee community members. To begin, the use of 

genetic engineering likely goes against deep culture of non-intervention, and they wonder how 

the use of a tree that goes so counter to the old ways could be used in restoring to old 

relationships with the land. One could argue that the ‘new’ tree may grow new stories, but here I 

return to the oft-repeated comment that the land itself is not broken, but rather what is broken -- 

and in need of repair -- is our relationship to the land.  

Most of the Haudenosaunee community members that I spoke with do not see this project 

as a means of repairing relationship with the land. In fact, most see this as another means of 

disrupting and trying to control it. Neil Patterson, in ecosystem terms of form and function, talks 

about the indigenous focus on the repair of ecosystem function: healthy landscapes that sustain 

all of the living beings that live on it. Alternatively, he says, the chestnut project -- efforts to 

return one species -- is all about form. Therefore, these efforts to restore the chestnut are still 

rooted in the mechanistic hubris of humans as managers or manipulators of the natural 

environment. As I understand it, in order for this to approach reciprocal restoration, that 

managerial approach is what needs repairing, healing, changing.  

Interrogating how a transgenic chestnut may fit in with principles of reciprocal 

restoration has exposed considerable complexity that has real implications for two concurrent 

trends: (1) increasing (return to) indigenous management of biodiversity and restoration (2) 

increasing attention to the potential of genetic engineering in conservation and restoration. I have 

touched on how conservation and restoration efforts have been re-integrating indigenous 

management and knowledge systems for decades. Indigenous cultural diversity and biological 

diversity have a long-established co-occurrence; biodiversity hotspots generally coincide with 
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indigenous territories (Gorenflo, Romaine, Mittermeier, & Walker-Painemilla, 2012). These 

management shifts are important trends, and speak to some reorientation of conservation and 

restoration goals to better acknowledge and make amends for troubled histories of colonialism 

and injustices (Ford & Martinez, 2000; Anderson & Barbour, 2003; Lyver, et al., 2016). 

With respect to biotechnology in conservation, the chestnut may well represent the front 

of a large wave. Increasing consideration is being given to the potential for using genetic 

engineering and modification to safeguard global biodiversity (Thomas, et al., 2012). Examples 

of emerging biotechnologies for conservation and restoration include the restoration of a number 

of forest tree species threatened by pests and pathogens (Dumroese, Williams, Stanturf, & Clair, 

2015; Merkle, Andrade, Nairn, Powell, & Maynard, 2007); genetic rescue of small populations 

of charismatic species like the Florida panther and the gray wolf (Whiteley, Fitzpatrick, Funk, & 

Tallmon, 2015), gene drives to reduce rodent pests of island bird populations (Campbell, et al., 

2015); and untold potential applications of CRISPR technologies (Johnson, et al., 2016). These 

newer applications are situated well within broader controversies of genetic engineering, 

however, and ongoing public dialogue is warranted and ongoing (NASEM, 2016). 

As emerging biotechnologies become more active parts of conservation and restoration 

toolkit while indigenous communities are regaining management authority over globally 

significant centers of biodiversity where conservation and restoration efforts are focused 

(Anderson & Barbour, 2003; Davies, et al., 2013; Gorenflo, Romaine, Mittermeier, & Walker-

Painemilla, 2012; Hill, et al., 2012) then these spheres will continue to interact. Potential 

tensions, worldview clashes, complexity, and surprise are inevitable, particularly with the 

number of indigenous organizations and scholarship that demonstrate concern or outright 

opposition to a broad range of biotechnologies (Francis, 2015; Harry, 2001; IEN, n.d., Roberts, 
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2005) Reciprocal restoration offers a clearly defined framework for highlighting some of the 

challenges and opportunities that are bound to emerge, and to explore ways that these new 

technologies may interact with indigenous worldviews. In short, as new and emerging 

technologies are crafted to mitigate global environmental change, nuanced frameworks -- such as 

reciprocal restoration -- are required for understanding how novelty meets tradition, and for 

creating space where indigenous perspectives are centered and respected.  
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CHAPTER 4: ROOTED IN THE RISK OF HISTORY 

INDIGENOUS ENVIRONMENTAL JUSTICE AND THE GENETICALLY MODIFIED 

AMERICAN CHESTNUT TREE 

 

 

Introduction  

 

With the introduction of the fungal pathogen Cryphonectria parasitica in the early 20th 

century, the population of the once-dominant American chestnut has been rendered functionally 

extinct in the Eastern United States from the dramatic effects of the resulting chestnut blight 

(Merkle, Andrade, Nairn, Powell, & Maynard, 2007; Pinchot, 2014; Powell, 2016; Thompson, et 

al, 2012). Diverse efforts to confer blight resistance to restore this once economically and 

ecologically important tree have spanned nearly a century (Burnham, 1988; Griffin, 2000; Nuss, 

1992), with recent success in genetically engineered lines being touted as an important 

dimension of restoring the American chestnut (Jacobs, Dalgleish, & Nelson, 2013; Pinchot, 

2014; Powell, 2016). 

The genetically modified American chestnut (GMAC) is mostly a product of the Powell-

Maynard labs at the State University of New York College of Environmental Science and 

Forestry (SUNY-ESF), with their end goal being deregulation and public distribution of 

seedlings for planting. SUNY-ESF, current field trials, and proposed release sites are all situated 

within traditional territories of the Haudenosaunee Confederacy of Central and Upstate New 

York. By virtue of geographic proximity and shared institutional space with the Center for 

Native Peoples and the Environment, a dialogue between Powell’s research team and regional 

indigenous leaders began in early 2015. Moreover, because the GMAC is designed to spread 

through the environment and to interbreed with wild type chestnuts, the potential for transgenic 

material to move across sovereign borders of the remaining federally recognized tribal territories 

represents a distinct possibility. 
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Indigenous Environmental Justice 

The potential distribution of transgenic material across sovereign tribal lands raises 

questions of indigenous environmental justice. Moreover, biotechnology is often framed in terms 

of risk (DeMarchi, 2003; Frewer & Shepherd, 1995), and as such, this case calls for dimensions 

of inclusive risk governance (DeMarchi, 2003; Renn & Schweizer, 2009). While inclusive risk 

governance has emancipatory dimensions that aim to center traditionally marginalized groups 

(Renn & Schweizer, 2009), only EJ attends specifically to recognition of cultural identity that 

will fundamentally shape participation (Holifield, 2012; Holifield, Porter, & Walker, 2009; 

Ishiyama, 2003; Weaver, 1996). It is this interplay between risk, recognition, and participation 

that this paper addresses.  

Environmental justice, at its core, emerges in response to low income communities of 

color experiencing heightened exposure to toxic or hazardous environmental risk (London & 

Sze, 2008; Mohai, Pellow & Roberts, 2008). More recently, EJ scholarship has devoted more 

explicit attention to indigenous environmental justice, centering issues such as sovereignty, 

cultural recognition, and cultural survival (Holifield, 2012; Tsosie, 2012). This focus has also 

expanded to other media, including energy economies and climate justice. However, despite the 

prevalence of indigenous opposition to genetic engineering in activist literature (Antoine, 2014; 

IEN, 2016; n.d., Petermann, 2015; Grammer, 2017), when attending to genetic engineering, the 

environmental justice framework has -- for good reasons -- been largely embedded in indigenous 

food sovereignty discourse (Adamson, 2011; Francis, 2015; Gonzalez, 2006; Harry, 2001), or 

situated in Australian (Hill, et al., 2012) or New Zealander aboriginal contexts (Hudson, Roberts, 

Smith, Tiakiwai, & Hemi, 2012; Roberts, 2005). This paper, instead, focuses on the emerging 

applications of biotechnologies to conservation and restoration, which are decidedly 
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controversial (Johnson, et al., 2016l Lacey, 2005), and warrant forward-thinking attention to 

address important questions of environmental justice.  

Indigenous EJ offers normative recognition that Haudenosaunee communities are a 

unique cultural group, and that they should be engaged specifically to participate in the 

governance of American chestnut restoration. IEJ also attends to sovereignty (Adamson, 2011; 

Ishiyama, 2003; Krakoff, 2006), traditional tribal lifeways, and traditional ecological knowledge 

as important dimensions to be recognized as moving towards a more environmentally just 

decision-making process (Holifield, Porter, & Walker, 2003; Holifield, 2012; Weaver, 1996). 

However, there remains limited clear scholarship that explicitly details what recognition might 

look like (Holifield, 2012; Schlosberg, 2009); this paper identifies recognition of worldview as 

one example. This paper explores how recognition of Haudenosaunee worldview shapes 

participation. Addressing how these dimensions of environmental justice -- recognition and 

participation -- fit together to build towards a more just chestnut restoration governance. 

 

Inclusive Risk governance 

 Biotechnology is broadly governed on the basis of its potential risk to the environment 

(Jensen, et al., 2003). Institutional configurations in which biotechnology is embedded include 

US-based regulatory mechanisms such as the Coordinated Framework for Regulation of 

Biotechnology (hereafter the Coordinated Framework) and global governing institutions like the 

Cartagena Protocol on Biosafety to the Convention on Biological Diversity (Hilbeck, et al., 

2011; Jasanoff, 2011). These institutions are both broadly based on the premise that the spread of 

genetically modified organisms has been identified explicitly as (inter alia) the risk. What was 

once framed as a risk is now explicitly the goal. Therefore, new attention must be given to the 

governance of genetically modified organisms that are designed to spread in the environment.  
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 Moreover, US-based governance of hazard identification, a fundamental basis of risk 

governance (Hilbeck, et al., 2011), provides little space for indigenous worldviews both 

generally speaking (Arquette, et al., 2002) and with specific respect to genetic engineering 

(Kokotovitch, 2014). The bases of risk governance remain rooted in technical considerations of 

risk, and therefore provide space to integrate technical data almost exclusively; however, these 

assessments fit into normative decision-making frameworks that are not exclusively scientific 

(Jensen, et al., 2003). If indigenous perspectives on the potential risk of genetically modified 

organisms are based on worldviews, and therefore both epistemological and ontological in 

nature, then more inclusive risk governance frameworks are needed. This paper seeks to 

integrate environmental justice with inclusive risk justice through the EJ dimensions of 

recognition and participation.  

 

RECOGNITION 

 Haudenosaunee community identity should be recognized as part of a just governance of 

chestnut restoration. Recognition may mean an “affirmation of group difference and identity, and 

it may mean “overcoming institutional harms [that prevent] meaningful participation” (Holifield, 

2012, p. 592). Breaking that down further, affirmation of group identity may mean simply 

acknowledging that there is a culturally distinct group of people who may be impacted by a 

potential environmental decision, in this case the use of a transgenic chestnut as part of 

restoration. But whose responsibility is it to recognize the Haudenosaunee as part of the 

landscape? Certainly, statutory requirements oblige federal agencies to consult with tribal nations 

on matters affecting them (Order, 1994) but, as I will describe below, those consultations are 

limited at best, and do not apply to field trials of genetically engineered organisms such as the 

transgenic chestnut (Kolopack & Lavery, 2017). Moreover, focusing on the governance of 
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restoration -- rather than simply the regulatory process -- allows for a wider range of potential 

responsible parties with respect to who might be responsible for recognizing Haudenosaunee 

community identity in the broader governance of chestnut restoration (DeMarchi, 2003; 

Holifield, 2012). 

 Dimensions of inclusive risk governance (IRG) do widen the responsible party circle to 

include -- in addition to governments -- scientists, civil society, and economic considerations 

(DeMarchi, 2003; IRGC, n.d.; Renn & Schweizer, 2009). IRG also calls for the integration of the 

full range of knowledge bases and values from impacted parties. However, in its efforts to be 

pluralistic (Renn & Schweizer, 2009), inclusive risk governance is limited in its attention to 

power dynamics within governance processes, whereas environmental justice centers both 

historical and contemporary dimensions of power explicitly (Gonzalez, 2006; Ishiyama, 2003; 

Mohai, Pellow, & Roberts, 2009). In the case of chestnut restoration, inclusive governance calls 

for explicit recognition of the systemic frameworks that shape marginalization of indigenous 

worldviews so that they can participate in more equitable process. 

 
PARTICIPATION 

 As mentioned above, new applications of biotechnology are generally conceived of in 

terms of risk (Frewer & Shephard, 1995). In addressing participation, environmental justice also 

intersects with inclusive risk governance (DeMarchi, 2003; IRGC, n.d.; Renn & Schweizer, 

2009). Inclusive risk governance also opens up shared problem identification and decision-

making with multiple stakeholders (Jasanoff, Hurlbut, & Saha, 2015), while EJ calls for 

participation in the framing and monitoring of environmental risk (Schlosberg, 2009). Both 

frameworks call for increased participation in governance processes as a means of redressing 

past exclusions or disenfranchisement (Hollifield, 2012; Ishiyama, 2003; Renn & Schweizer, 
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2009). Indigenous communities represent an important illustration of much-needed redress and 

inclusion. However, IRG is based on pluralistic assumptions about the participation of relevant 

“actors in the decision-making process that are able to contribute all the respective knowledge as 

well as the variability of values necessary to make effective, efficient, fair and morally 

acceptable decisions about risk” (Renn & Schweizer, 2009, p. 174). 

 Here, environmental justice expands on inclusive risk governance principles, centering 

the communities long excluded. Integrating indigenous perspectives about the chestnut project 

both broadens participation, but also demonstrate recognition for the socially and culturally 

constructed ways land is valued (Schlosberg & Carruthers, 2013). In other words, inclusive risk 

governance empowers a variety of stakeholders to participate in the discourse of the issue, and to 

co-construct the risk frame or problem identification based on an emergent and shared 

understanding of the issue (DeMarchi, 2003; IRGC, n.d.; Renn & Schweizer, 2009). This paper, 

however, injects indigenous environmental justice into the inclusive risk governance framework, 

arguing that there are specific and unique considerations that should be recognized in order for 

Haudenosaunee communities to participate. 

 

Study Area 

 Because of geographic proximity, I investigate how the possible use of a transgenic 

chestnut for restoration purposes might impact the Haudenosaunee communities of Central and 

Upstate New York. The Haudenosaunee Confederacy is comprised of the Seneca, Cayuga, 

Onondaga, Oneida, and Tuscarora Nations. Their current landholdings, fractions of their original 

territories, can be found in Figure 4.1 (honorthetworow.org). Proximity to Syracuse -- and 

therefore field trials -- can be noted on the map, particularly the Onondaga Nation. Additionally, 

the American Chestnut Foundation and colleagues hope to distribute their transgenic chestnut 
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trees throughout traditional territories once they clear regulatory oversight (TACF, n.d.). While 

other North American tribal nations have a stake in the chestnut release (see GJEP, n.d.; IEN, 

n.d.), the Haudenosaunee communities, in addition to their nearness to existing field trials, may 

be the first to see the transgenic chestnut planted near their lands. Therefore, it is appropriate to 

engage Haudenosaunee leadership as early as possible, and to recognize that their worldview will 

influence directly their perception of risk and their participation in governance.  

 

Figure 4.1: Historic & Current Haudenosaunee Territory 

 

Methodology 

 

Research Approach 

This paper is situated in broader social science inquiry around the politics of the potential 

use of transgenic chestnuts in restoration efforts. Our research team built in inquiry to both 

facilitate and interrogate indigenous inclusion or participation in ongoing governance processes. 

Cognizant of the power and the history of conducting research in American Indian communities, 

we approached research question development with participatory or community-based 

methodologies and co-production sensibilities (Lincoln, Gonzalez, & Gonzalez, 2008; Sikes, 
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2006; Simpson & Smith, 2014; Smith, 2012). We designed this part of the project in such a way 

that left open research approaches and areas of focus to emerge organically over time as we 

worked more closely with the Center for Native Peoples and the Environment and the 

Haudenosaunee Environmental Task Force.  

Our understanding of this context grew through informal conversations and interviews 

that largely preceded formal data collection, and the shape of the project evolved to match the 

needs of the Haudenosaunee environmental leaders. For example, we engaged leadership from 

SUNY-ESF’s Center for Native Peoples and the Environment as co-PIs, and their portion of the 

budget has gone to community-based research focusing on linguistic analysis and revitalization. 

One of our contacts from the Center, Neil Patterson, a Tuscarora citizen and long-time member 

of the Haudenosaunee Environmental Task Force, has been instrumental in fostering 

relationships with other community leaders, offering ongoing guidance, and enrolling interview 

participants. We also work together to dialogue about reciprocity of the research process itself 

and offer ongoing support to local leadership in preparation for broader stakeholder engagement, 

and for potential formal consultation with federal agencies.  

  

Data Collection 

My participants emerged primarily from ongoing dialogue with Patterson, as he 

facilitated introductions and interviews. Patterson served as our primary contact for the tribal 

leaders’ meetings that we were invited to, and for Haudenosaunee community contacts. While 

his facilitating contacts may have framed our research scope by convenience, these leadership 

networks are small and tightly linked, and my previous work with HETF indicates that these are 

the leadership networks that work consistently to engage regional environmental issues (Barnhill, 

2009). Additionally, working with indigenous (and other historically marginalized communities) 
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requires trust-building, and our work with Patterson -- who has served liaison roles for thirty 

years -- as a gatekeeper demonstrates respect for tribal politics and customs.  

I traveled to Central New York to attend two agency meetings where the chestnut project 

would be on the agenda -- the USEPA Region 2 Tribal Leaders meeting and the New York State 

Department of Environmental Conservation Indian Nations Leaders meeting -- in May and 

October of 2017, respectively. I also attended the New York chapter meeting of the American 

Chestnut Foundation, where Patterson presented on Haudenosaunee perspectives on chestnut 

restoration. I conducted participant observation at these three meetings and recruited interview 

participants. 

While at these meetings in Central New York in May and October of 2017, I also 

conducted semi-structured interviews with Haudenosaunee community leaders who attended 

these meetings, or who lived locally. Because these interviews depended on their willingness and 

availability to meet within the timing of my travel, our participants represent a convenience 

sample, which explains why members of the Onondaga Nation (less than ten miles from 

Syracuse, New York) are represented more heavily. Additionally, representatives from the 

Indigenous Environmental Network attended both tribal leaders’ meetings (one at each); I 

interviewed these organizers to situate my experiences with Haudenosaunee leadership in 

broader indigenous context. Interviewing ‘convenient’ participants also meant that I could ask 

them about conclusions I had made during participant observations so my data represented their 

perspectives as clearly as possible. I also drew on secondary sources for historical context and 

background information about important Haudenosaunee and policy histories. 
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Data Analysis 

 With frameworks of environmental justice and inclusive risk governance guiding my 

analysis, I performed thematic content analysis (Braun and Clarke’s, 2006). After one round of 

open coding (Strauss & Corbin, 1990), I developed an emergent code from indigenous 

environmental justice and inclusive risk governance frameworks to guide my deductive or 

theoretical analysis (Braun & Clarke, 2006). I focused on participation in (1) the governance of 

chestnut restoration and (2) the restoration of the American chestnut. I performed thematic 

coding and analyses of meeting notes, interview transcripts, and presentation recordings (Braun 

& Clarke, 2006). To refine my analysis and to triangulate across sources, I performed multiple 

rounds of semantic coding, which means I focused on the specific content of participant 

responses (Braun & Clarke, 2006). Additionally, I explored dimensions of recognition through 

latent analysis, in which I identify and analyze underlying ideas to investigate broader social and 

cultural themes (Braun & Clarke, 2006). 

 This phased analytical process allowed for additional triangulation via secondary sources 

and other interview data, and for reflection on how my subjectivities may be -- inevitably -- 

shaping data analysis. My participants had a range of preferences regarding confidentiality, so I 

have coded all respondents’ names to protect identities, particularly to avoid process of 

elimination identification. However, I do make distinctions between Haudenosaunee 

Environmental Task Force or community members (coded H1, H2, etc.) and indigenous 

organizers (I1, I2, etc.) because these distinctions are relevant to understanding how local issues 

fit with broader trends. I used MAXQDA to transcribe and analyze my interview and participant 

observation data. I present the data in narrative form as excerpts, to best represent my 

participants.  
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Results & Discussion 

I present important considerations for Haudenosaunee participation in the governance of 

American chestnut restoration thematically: the challenges of participating in governance, and to 

participating in the restoration itself, and how recognition of worldview shapes both. 

Governance considerations include traditional Haudenosaunee decision-making institutions, and 

related history of non-intervention as product of deeply held mistrust. Restoration considerations 

include both perception of genetically engineered plants, as well as broader traditions of non-

intervention rooted in Original Instructions (Nelson, 2008). Additional complexity from 

intergenerational changes and broader heterogeneity emerges as a final consideration.     

 

Participation in governance 

Here, I situate indigenous governance, both generally, and with respect to participation in 

chestnut restoration governance. While situated against the backdrop of broader biotechnology 

governing institutions, I focus on the contexts that shape indigenous participation in governance 

more specifically. I explore perceptions of regulatory frameworks that guide and delimit 

participation, including possible implications of the Two Row Wampum treaty of 1613, and the 

influence of histories of empty consultation. I also address perceptions about the potential for 

collaborating with university scientists as a supplement (or even replacement) to disappointing 

regulatory mechanisms of participation. While each dimension is complex, they ultimately 

present challenges to the notion that indigenous participation in the collaborative governance of 

chestnut restoration will be a ‘good,’ or even truly possible. 
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Haudenosaunee Governance  

Indigenous governance processes have dialogue mechanisms that are extensions of 

indigenous worldviews, and will underpin efforts to participation in governance more generally. 

In many instances, these are largely separate governance processes, and respecting this fully 

independent governance structure is crucial for broader inclusive governance. Within these 

independent dialogues, one IEN organizer, says that decision-makers 

needs the opportunity…[to] presenting [traditional] scientific research, and the 

Traditional Indigenous Knowledge of our elders and medicine peoples that will allow 

everyone to make completely informed choices (I [Indigenous Environmental Network 

representative] 2, personal communication, February 7, 2018). 

 

Informed choices will come from opportunities for dialogue: “part of our decision making is 

consulting with others who know the subject and with others who are doing similar work” (I1, 

personal communication, October 20, 2017). There may be other indigenous communities 

globally that have faced comparable issues from whom they can learn.  

Another dimension of these decision-making processes is time: indigenous governance 

processes may not suit the regulatory or grant cycle timelines, which may make difficult certain 

forms of collaboration. Two specific examples of possibly time-extensive processes in 

Haudenosaunee communities related to the use of transgenic material in chestnut restoration are 

linguistic analysis and traditional medicine research. Linguistic research that literally builds new 

Iroquois words for concepts like genes, DNA, or transgenic (H [Haudenosaunee representative] 

2, personal communication, May 9, 2017). These investigations will take time. Similarly, part of 

their position-making comes from understanding if or how the transgenic chestnut operates as a 

traditional medicine, the testing for which will take many rounds of research (Jacques, personal 

communication, October 20, 2017).  
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The information gathered from these research projects, and other dialogues, would, 

according to a member of the Onondaga Nation, lead to  

a meeting in the council, probably have at least most of the council chiefs and maybe 

some clan mothers or all of the clan mothers too. You'd have to present it like you're 

presenting it to me. They'd discuss among themselves, what, and they'd give you an 

answer (H4, personal communication, October 20, 2017). 

 

A Cayuga member of the HETF also agrees that “you'd have to go to council. I think it would be 

best to do it that way” (H1, personal communication, May 9, 2017). These inquiries and 

dialogues -- linguistic work, medicinal research, and Grand Council meetings -- will inform how 

they identify risk, and may be inaccessible to scientists and other restorationists. While this 

exclusion may trouble some scientists, separate decision-making spaces are important 

dimensions of tribal sovereignty that must be respected as part of a just and inclusive governance 

of chestnut restoration.  

 

Two Row Wampum 

Part of the Grand Council’s decision about participation in chestnut restoration would be 

based on the Two Row Wampum, a 1613 treaty between the Haudenosaunee and the Europeans 

that ultimately means that these two governments are “not supposed to interfere with each other, 

but at the same time, we're both in the same river of life” (H1, personal communication, May 9, 

2017). Put differently, their distinct lifeways, customs, and governments should not impact the 

other’s ability to live their respective worldviews because they share the same ‘river.’ An 

Onondaga member of HETF also cites the treaty, describing the Two Row as  

How you keep your government away from us and we'll keep our government away from 

you. But there are understandings where we can go into their boat [in the river of life] and 

they can come into our boat for learning processes and then the idea is to go back to 

where you came from (H4, personal communication, October 20, 2017). 
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In other words, the two groups can learn from each other, but they do not expect their governing 

decisions to impact European-Americans (now the United States government and citizens), and 

expect the same courtesy in return.   

 Important to note is that in 1613, the Haudenosaunee Confederacy was a fierce and 

feared entity, much more powerful than their colonial counterparts. The Two Row, in many 

respects, is an example of humanitarian diplomacy. Despite a history of broken treaty promises, 

Haudenosaunee leaders still invoke the treaties as guidelines for their own behavior, and still 

communicate frustration when they are ignored. One organizer with the IEN, an Oneida citizen, 

asks, “do most of the state employees know about treaties? Do they know there were systems 

here before there was the state of New York?” (I1, personal communication, October 20, 2017). 

Broken treaties mark a long history of mistrust, and the Cayuga representative to HETF, 

describes “one of the things that a lot of people don't like -- if you can't come to the agreement, 

the project still goes on. That's not honoring that Two Row” (H1, personal communication, May 

9, 2017). In other words, if Haudenosaunee leaders think the chestnut is a risk, then inclusive risk 

governance rooted in environmental justice would honor that notion of risk as an example of 

honoring the Two Row.  

The underlying expectation stemming from the Two Row Wampum treaty, that 

Haudenosaunee and US policies should not interfere with the others’ governments, may 

challenge the idea of Haudenosaunee participation in the governance of chestnut restoration as 

long as US policies do not impact Haudenosaunee sovereign territory. However, the transgenic 

chestnut is designed to spread, and may cross sovereign borders, which may disrupt these 

preferences for non-intervention, particularly if Haudenosaunee communities come to see the 

chestnut as a risk.  
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Consultation v Free Prior & Informed Consent  

 
Another dimension to recognize regarding Haudenosaunee participation in chestnut 

restoration governance is the complex history of consultation in indigenous communities in the 

United States. There have been improvements since the 1994 Environmental Justice executive 

order, and as “soon as that came out, we had a lot of agencies on our doorstep asking to consult” 

(H6, personal communication, February 16, 2018). On paper, consultation extends to 

biotechnology, and the USDA’s Biotechnology Regulatory Services has explicit policies in place 

for consultation on permits for genetically engineered plants (USDA, 2017). However, the 

parameters for which tribes are consulted for such permits are unclear, and consultation generally 

means a letter of intent, inviting tribal input. One Tuscarora and Haudenosaunee environmental 

leader who has worked in these offices for thirty years describes 

what inevitably happens with these, and this goes to the lack of inclusivity, there's a 

federal registry notice published or environmental notice bulletin for the state published, 

you have 30 days and at that point somebody from one of those agencies calls us up and 

say, or send a letter directly to the nation point of contact. which is I would say maybe 

80% of the time, what happens is that a federal or state agency will just send a letter to 

our federally recognized representative and say, this is being proposed, here is a link to 

the documents, everyone has 30 days to consult on this. And that letter gets put in a stack 

with about a hundred others and this speaks to the notion of Free in terms of FPIC [free, 

prior, and informed consent]....We have one person working on just environmental 

agriculture ecological issues surrounding permitting and these agencies each have 

multitudes of people working on that. There's an expectation that notice is adequate (H6, 

personal communication, February 16, 2018). 

 

In other words, he wonders how this kind of exchange can generate meaningful dialogue about 

complex environmental issues. What participation means, and who is responsible for it, are 

ongoing concerns for environmental decisions like those associated with the chestnut.  

The chestnut case seems to repeat these troubling patterns. Thus far, this Haudenosaunee 

environmental leader is  
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surprised at the lack of outreach by the federal agencies on this decision. And maybe it's 

because all of the testing and the bioassays and all of the work done to lead the agency to 

a potential decision has not been completed yet. But usually we know somebody in a 

federal agency that we can call or turn to on a specific issue and we don't have that for 

USDA. We don't have that for the EPA, and we do not have that for the DEC [New York 

State Department of Conservation]. I think those are the three [agencies responsible for 

transgenic chestnut permitting]...I guess that brings up a bigger point. I'm still a little 

unclear about the regulatory role of each of these agencies in releasing this chestnut. I 

don't think anyone has sort of laid it out there specifically in some sort of timeline, or 

overall consultation plan...Just in general I'm very surprised that, and maybe because it's 

not time yet, but each of these agencies has not said we'd like to meet with you on this 

particular issue. I feel like that's the most efficient and appropriate way for federal and 

state agencies about a specific issue in person with nation representatives and that has not 

happened with the chestnut. And I don't know if it's going to (H6, personal 

communication, February 17, 2018). 

 

Even if federal agency consultation does take place, there remain ongoing debates about what 

consultation really means. The perspective from an Onondaga member of HETF describes this as 

a trend in consultation,  

We're consulting you but you have no say. But lately, with EPA, DEC, we've had more 

face to face meetings and actual conversation happens and then some things change, [but] 

the majority stays the same...The joke around here, what we say isn't true until a white 

person verifies it (H4, personal communication, October 20, 2017). 

 

This general distrust about consultation also extends to indigenous communities more broadly. 

One organizer from IEN describes his perception of consultation 

 

If you're already at the point of passing the legislation on an issue, and then… want to 

hear from the indigenous community as you're walking up the steps to pass legislation. Is 

it really of any value? Or [is consultation] a little box to check? Well we talked to that 

indigenous community...Consultation for us has not been a very positive thing (I1, 

personal communication, October, 20, 2017). 

 

Similarly, American Indian communities’ “history with change [is] almost always detrimental 

for native peoples in so many ways, so they're very resistant to change” (H2, personal 
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communication, October 19, 2017). To that end, a Cayuga member of HETF believes that “if 

everyone was to say no” about the transgenic chestnut tree for restoration, “well it's going to go 

on anyway” (H1, personal communication, May 9, 2017). If Haudenosaunee community 

members believe that what little consultation may take place is meaningless in broader decision-

making spaces, then they are unlikely to devote meaningful energy to the process. And this kind 

of exclusion reproduces long histories of specific communities being excluded from decisions 

that may affect them.  

 Rather than focusing on consultation as an arguably empty notion, indigenous 

participation should be rooted in Free, Prior, & Informed Consent (H6, personal communication, 

February 16, 2018). The phrasing from the UN Declaration on the Rights of Indigenous Peoples 

has strong roots in Haudenosaunee community members, as some of their leadership were 

instrumental in the development of the Declaration. More generally, IEN offers this explanation:  

Free, Prior, & Informed Consent is more than giving lip service to consultation. If 

biotechnology/genetic engineering is proposed, then the Indigenous Peoples whose 

forests you want to save have to be listened to and their final decision honored. Even if 

they refuse. Then you walk away (I2, personal communication, February 7, 2018). 

 

The mere notion of FPIC highlights the possibility that the transgenic chestnut may not move 

easily through the federal permitting processes. While unlikely that the chestnut release would be 

denied purely on the basis of Haudenosaunee opposition, meaningful attention to FPIC would 

call for inclusive governance beyond existing requirements of consultation and public comment. 

FPIC calls for an inclusive framing of risks that the chestnut may present.  

 

University participation 

If governmental consultation is so limited, then looking to scientists as partners in 

chestnut restoration governance may seem like a logical alternative as a space for meaningful 
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participation in governance. Scientists are important stakeholders in the governance of emerging 

technologies, and are important actors in inclusive risk governance (DeMarch, 2003; Renn & 

Schweizer, 2009). Of the many decisions to be made about the chestnut, a number of them come 

from the research sphere, both institutionally and from individual researchers. However, there is 

also a long history of mistrust between indigenous communities and university scientists. To 

begin, 

how do we engage in the debate and where's the forum in which we have that 

debate?...When do the scientists engage common people? Scientists always say we have 

these solutions to all of these problems and there will be no problems. And then they say 

there's been problems after they said there'd be no problems...It's about the experience 

with others who have said trust me (I1, personal communication, October 20, 2017). 

 

That trust has long since been broken. In fact, an entire “decolonizing methodologies” 

disciplinary agenda has emerged out of intense indigenous mistrust of university researchers 

more broadly (Smith, 2013; see also Lincoln, Y. S., & González y González; Sikes, 2006). An 

Onondaga HETF representative describes “a great history of...people doing things that they think 

are wonderful that doesn't exactly come out right” (H4, personal communication, October 20, 

2017). Mistrust of the broader systems in place for scientific research, questions about university 

‘intent,’ their connections to broader ‘funding and politics,’ all potentially generate what IEN 

organizer calls ‘prejudicial information,’ or biased data that serves powerful corporate interests. 

Yet the chestnut team is asking Haudenosaunee communities to “Trust me, shake my hand, this 

is a tree. So, ok, we did that once, and we did it twice, and a third time we say well wait, we need 

to look at this again...it's about rebuilding that [trust]” (I1, personal communication, October 20, 

2017). Chestnut scientists need to recognize that they are situated in historical context, and that 

their scientific understanding of the risk of transgenics or even restoration is but one dimension 

of this project. 
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Indigenous participation in university-based research is also difficult, and grows out of 

powerful histories. Of engaging indigenous groups, one Haudenosaunee environmental leader 

says,  

It's so hard. I feel like scientists...don't have any reason to communicate with 

Haudenosaunee communities. There's nothing on their radar that triggers some sort of 

thought about indigenous people at all. And that's kind of the culture of the university 

(H6, personal communication, February 16, 2018).  

 

That culture has manifested itself in clear ways in the chestnut project. For example, one 

Onondaga representative to HETF says, “one of the conversations and ideas that we've had 

before -- nobody came to the nation and said look, we have this gene splicing idea, what would 

you like to be gene spliced? Would we have said the chestnut tree? Save the chestnut tree?” (H4, 

personal communication, October 20, 2017). This question highlights an important dimension of 

inclusive risk governance: the co-production of problem identification (DeMarchi, 2003; IRGC, 

n.d.). Perhaps future projects may create space for needs assessments and identification of 

priorities.    

Additionally, that field sites have already been planted without consultation reinforces 

unease, and reflects a lack of deliberation around field trial permits of designed to spread 

genetically engineered organisms (see Kolopack & Lavery, 2017). There was no mechanism for 

consultation for field trials, some of which are approximately three miles from the border of 

Onondaga Nation. When talking about the transgenic chestnut tree, one Onondaga elder asks in a 

knowing tone, “they're already planted over here aren't they?” (H3, personal communication, 

October 20, 2017). Another Onondaga Nation member and HETF representative also says, “I 

take it to the fact that the modified chestnuts already growing. They're already in the ecosphere. 

They're already interacting with outdoors. It's not in a lab where it's all contained” (H4, personal 

communication, October 20, 2017). In the moment, their responses seemed to render empty my 
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questions about Haudenosaunee participation in decision-making about the use of a transgenic 

chestnut for restoration. In very material ways, the potential risk of transboundary movement is 

already out there.  

The lack of upstream engagement (Wilsdon & Willis, 2004) is a problem with multiple 

sources. The lack of consultation on the permitting of field sites reflects another limitation of 

academic culture to foster participation, an issue that may warrant additional attention before 

future ‘designed-to-spread’ biotechnology projects. One Haudenosaunee leader describes his 

experiences with SUNY-based archaeological projects, and how that offers instructive parallels 

with biotechnology permitting.  

Specifically in New York State, universities have completed a plethora of archaeological 

investigations on our human remains and our cultural patrimony and have no obligation 

to consult with Indian Nations. They perform these digs and assessments of culturally 

sensitive areas as part of the regulatory process in a lot of ways..It's very similar in a way 

for a university to do this biotech research and essentially be outside of the consultative 

requirements by the federal agencies….I'm always taken aback at how much could have 

been done at the university level rather than waiting ‘til the regulatory level at the state or 

federal agency. It reminds me very closely of this biotech issue (H6, personal 

communication, February, 16, 2018).  

 

This community leader “would be more interested in a state university of New York wide policy 

on consultation with indigenous people” (H6, personal communication, February 16, 2018). 

While challenging, this suggestion at least offers specific steps that could be taken to make 

meaningful indigenous participation in future governance of scientifically complex issues more 

generally. How this prospective solution could still be implemented in a project so far along as 

the chestnut represents an important entry for dialogue around Haudenosaunee participation in 

chestnut restoration.  
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Participating in Restoration 

Two themes emerge in the broader context of participating in the restoration of the 

American chestnut. To begin, that the current strategy for chestnut restoration includes the use of 

a transgenic American chestnut (TACF, n.d.) which, according to our interview participants, may 

run counter to indigenous worldviews. At the very least, our participants are actively concerned 

about how genetic engineering intersects with their traditions and worldviews. Beyond the 

problematic use of genetically engineered chestnuts, and perhaps less obviously, is that the 

Haudenosaunee traditions are based in part on a non-interventionist worldview.  

 

Genetically engineered plants 

A wide range of indigenous organizations and activists oppose -- or are at least concerned 

about -- genetic engineering (Antoine, 2014; Francis, 2015; Harry, 2001; IEN, 2016; n.d.; 

Roberts, 2005). IEN organizer says quite clearly, “our position on genetic engineering is one of 

opposition and based on the precautionary principle” (I2, personal communication, February 7, 

2018). When pressed about what the precautionary principle means to her, one IEN organizer 

paraphrases a familiar line, “just because we can doesn’t mean that we should” (I2, personal 

communication, February 7, 2018). Another organizer at IEN says, “I think the whole issue of 

genetics, genetic engineering, bioengineering, are all...trying to improve on reality, and is that 

our role?” (I1, personal communication, October 20, 2017). In short, according to IEN, who 

broadly claims to represent indigenous perspectives on this issue, that is not humans’ role, and 

GE trees will never be acceptable. 

While opposition to genetic engineering is not unique to indigenous groups and 

communities, these are important positions to remember. Perhaps unsurprisingly, when asked 

about his perspective on genetically engineered chestnut, a member of Onondaga Nation 
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describes his priorities, “safety would be number one. I wouldn't want it to go crazy...Things 

they do with GMOs is just...some of it is insane what they're doing” (H4, personal 

communication, October 20, 2017). This focus on risk, safety, and reasonable applications of 

science are perennial considerations around genetically engineered plants (DeMarchi, 2003; 

Frewer & Shepard, 1995). 

The Haudenosaunee community members and leaders that I spoke with also believe that 

genetic engineering specifically runs counter to their worldviews, particularly with respect to the 

risk of making such fundamental changes. One member of the HETF says that, 

changing the DNA is like changing a prime number. Eventually down the road you're 

going to miss that prime number and everything that hinges on [it] is going to change. To 

me, that's what that genetically modified stuff is doing (H1, personal communication, 

May 9, 2017). 

 

This comment illustrates a consistently communicated belief that foundational changes to an 

organism’s DNA may simply be too risk. Cultural teachings of non-intervention pepper 

participants’ responses to questions about the use of a transgenic chestnut. Recognizing that 

genetic engineering is perhaps ‘peak intervention’ will play an important role in understanding 

how Haudenosaunee may frame participation in governance. 

Many participants predict that traditional leadership, keepers of tradition, will respond 

negatively to the idea of using genetically engineered chestnuts; evoking traditional leadership is 

one way to talk about worldviews. One Cayuga member of the HETF says of “the prospect of 

genetically modifying something, he does not “think that's something that will go over [with 

council]” (H1, personal communication, May 9, 2017). He continues, believing that 

Haudenosaunee community members’ responses “depend on how traditional they are,” but that 

“people who know about the traditions will say no” (H1, personal communication, May 9, 2017). 
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If elders serve to ground communities in who they are, then elders may tell Haudenosaunee 

communities that transgenic plants do not belong in their lands. 

 However, community leaders are only recently aware of the development of genetically 

engineered trees, so positions may be more dynamic than they initially seem. In her work at the 

Indigenous Environmental Network, one organizer, has found that amongst her contacts, 

“genetically engineered trees is not on anybody's radar. We're out there and hopefully we can 

impart the other side of the story before any of this gets entrenched in our society, in our system” 

(I2, personal communication, February 7, 2018). In other words, she wants to make sure that the 

IEN position, one of opposition and precaution, is heard as part of the broader societal decisions 

around the use of genetically engineered trees. The Iroquois language specialist, after the tribal 

leaders’ meeting at the USEPA, observes that, “the jury is out on GMO situation and how that 

affects our world and our worldview” (personal communication, May 9, 2017). In other words, 

he believes that Haudenosaunee leaders are still making sense of a transgenic chestnut and its 

possible use in restoration efforts.  

HETF leadership talks about the ongoing dialogue that will be required to develop a 

confederacy-wide position on the use of genetic engineering. Currently, the little dialogue about 

genetic engineering that has taken place in these communities has focused on preventing any 

(commercial hybrids included) contamination of heirloom varieties corn. The former director of 

the Tuscarora Nation’s environmental program, says people in his communities “want to stop the 

potential cross-fertilization of corn that's being planted either on the territory or right near the 

territory, [and they ask], ‘how do we do this? How do we stop this?’” (H6, personal 

communication, February 16, 2018). He continues, describing the challenges to developing clear 

policies on genetic engineering, such as economic incentives to lease land to non-natives. 
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However, about a Haudenosaunee position on genetically engineered plants in their territories, he 

says, “I feel like that's imminent. That's gonna happen pretty soon, if I do my job right. If we all 

do our job right, it's to take that precautionary principle” (H6, personal communication, February 

16, 2018). On the Canadian side, Akwesasne Mohawk has already instituted a ban on genetically 

engineered organisms, so the precedent has been set (Francis, 2015).  

Importantly, no community is monolithic. Not everyone in the communities opposes the 

use of the transgenic chestnut for restoration purposes. A member of the Onondaga Nation 

ponders how, 

if you really think you can just take this wheat part [the source of the genetic insertion] 

and combine it with a chestnut part, which to me they're not related and I don't know how 

you would do that but I'm not that kind of scientist. But if you can do this and make it 

resistant I would say, myself, yes, ok, let's do that. Let's bring back something good to 

this world. But I would also pursue the other one too, the resistant ones, I would think if 

they are resistant you keep them going. They're going to be totally resistant if you keep at 

it. Keep cross-breeding into themselves the right ones. Make them good. And I think you 

can. (H6, personal communication, October 20, 2017). 

 

While this perspective, that the ‘ends’ of a restored chestnut seem to justify the ‘means’ of its 

return, or worth the possible risks, is a minority view among our respondents, it does lay 

groundwork for additional -- nuanced -- dialogues around Haudenosaunee perceptions of the 

transgenic chestnut. Broader governance of chestnut restoration should carve out temporal space 

for dialogues to unfold meaningfully in Haudenosaunee, and other indigenous communities.  

The generational shifts add another dimension of complexity, where younger generations 

may have different perspectives from traditional elders are now taking leadership roles. One 

Cayuga member of the HETF asks,   

where are we as traditional people when all of the ones that hold the tradition are passing 

on and those that are getting the chance to speak are ones that have been brought up in a 

different natural world order. [Genetic engineering] may not be a concern for the ones 

that are getting leadership roles (H1, personal communication, May 9, 2018). 
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The younger generations have been raised eating foods that have been genetically modified, for 

example, and these generational differences may influence the strength of their position. 

 

Non-intervention as Original Instructions 

Additional considerations to be recognized as part of indigenous participation in chestnut 

restoration also stem from a broader worldview of non-intervention in the natural world, an 

understanding of which will be foundational in communicating about chestnut restoration with 

Haudenosaunee communities. Original Instructions, according to many of our respondents, 

including one member of the HETF, teaches them that they are not supposed to intervene, or to 

change the natural world:  

What's gonna happen is gonna happen. Everything is here for us to use. If we take one 

part of that out of the whole, then it's collapsing...the other parts of the natural world need 

that influence of what's being taken out (H1, personal communication, May 9, 2017).  

 

As part of these traditions of not changing things, one Tuscarora environmental leader notes that 

their “job is not to steward the environment, [their] job is to live within the existing cycles of the 

environment as best [they] can” (H6, personal communication, February 16, 2018). Their 

Original Instructions, he continues, are “to live within the cycles of what is on earth now.” They 

are taught to live within these cycles in large part because 

 

Our elders teach us we are only a small part of this mysterious creation that we inhabit. 

Mother Nature has Rights -- the animals, fish, birds, plants, the rocks and streams all 

have rights -- and when making all the choices we have over the thousands of years we 

have depended on and considered the viability of the lands, air, waters, Mother Earth and 

Father Sky (I2, personal communication, February 7, 2018). 

 

Perhaps surprisingly at first, this culture of non-intervention also applies to restoration, 

particularly when the focus is on a single species like the chestnut. About the American chestnut 

foundation, founded specifically to restore the chestnut, one participant does not “know 
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why...[we] would engage with this organization...when there are so many bigger issues (H6, 

personal communication, February 16, 2018).” After spending time in Haudenosaunee 

communities discussing participation in chestnut restoration, this environmental leader notes that  

There's just this sort of malaise that I can see in their eyes in a way that is -- no, our job is 

to live within what is here right now. Not to act as if we are in control of this destiny that 

somehow we're going to steward the earth, somehow we're going to protect the earth (H6, 

personal communication, February 16, 2018). 

 

And when they have partnered with watershed restoration organizations, for example, he says, 

“It's not really restoring the environment, it's restoring our relationship. And the relationship is 

simply to fit within those cycles (H6, personal communication, February, 16, 2018).” In other 

words, what Haudenosaunee community members want is to restore their ability to live in 

accordance with their Original Instructions.  

These impressions are reflected in my conversations in these same communities. When I 

asked an Onondaga Nation elder, if the use of the transgenic chestnut for restoration somehow 

made it different from other genetically engineered plants, she responds with her perspective on 

restoration more generally, “it's different in the sense that you're not accepting, if it's not out 

there, that might be how it was supposed to be,” (H3, personal communication, October 20, 

2017) making note that chestnut restoration is yet another example of humans not paying 

attention to the natural cycles, and intervening where it is not their place. 

 The Haudenosaunee community members (and other indigenous organizers) that I spoke 

with are well-aware of the implications -- or risk -- of this culture of non-intervention. An 

Onondaga member of HETF says, “maybe that's the fate of the chestnut tree - is to become 

extinct,” and one IEN organizer believes that “maybe we should suffer those consequences.” (I2, 

personal communication, February 7, 2018). Similarly, a Haudenosaunee environmental leader 

discusses the implications in such situations, 
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If those cycles include all kinds of invasive plants and all kinds of loss of species, I don't 

want to say it doesn't matter, it's heartbreaking and it's traumatic, but that does not change 

our Original Instructions to live within those cycles of what is on the earth now (H6, 

personal communication, February 16, 2018). 

 

As researchers and restoration proponents seek to make sense of how to best enroll indigenous 

participation in the restoration of the American chestnut, the starkest conclusion may be that 

most of our respondents simply do not believe that they should participate, not in the way that we 

once envisioned.    

 

Conclusion 

 As scientists and regulators seek to engage indigenous groups both within and beyond 

existing institutional configurations, particularly Haudenosaunee communities, about the 

potential use of transgenic chestnut for restoration, there are culturally-specific issues to 

recognize -- both for their participation in governance processes, and for their participation in 

restoration efforts more directly. There are institutional shortcomings and long histories of 

mistrust that may hinder meaningful participation of Haudenosaunee leadership. Additionally, 

emerging Haudenosaunee perspectives on the use of genetically engineered chestnuts -- or even 

humans aiming to restore species at all -- are also culturally contested issues that will continue to 

frame their motivation to participate in the restoration project. 

Given that a strong thread of non-intervention underpins Haudenosaunee governance 

systems and worldviews, participation in this process can feel untenable. Many of the culturally-

specific issues that I describe are functions of worldview differences. Resolving worldview 

conflicts, we should remember, have high stakes for indigenous communities. One IEN 

organizer comments that “for far too long Western viewpoints have been forced upon us with 

largely disastrous results,” and she sees some of these ‘scientific solutions’ to be the “same 
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Cavalry, different day” (I2, personal communication, February 16, 2018). And, reminding us of 

their history, another IEN organizer notes that “some of those resolutions of conflict is [sic] 

genocide too” (I1, personal communication, October 20, 2017). As non-native researchers seek 

to partner with indigenous communities, it is important to recognize difficult realities of 

indigenous life in the United States as the baseline for how these communities may respond to 

efforts to engage. 

However, this study simultaneously demonstrates that Haudenosaunee communities are 

participating in chestnut restoration governance, and our research team’s presence in this space 

has served -- in its own small way -- to facilitate that participation. While the Haudenosaunee 

leadership was on the GMAC team’s radar, it was as another public audience to communicate to 

or inform about the restoration project. Our research project effectively restructured that initial 

contact to better align with environmental justice principles of recognition and participation. 

Haudenosaunee invited the GMAC team to their governance spaces, have been able to 

interrogate the project more on their terms, and have started to consider how they may frame the 

risk or benefit of a restored chestnut.  

But what might that mean? Two broad themes emerge from the data regarding what a 

best-case scenario might include for Haudenosaunee communities -- meaningful 

acknowledgement of traditional or indigenous knowledge, and the importance of free, prior, and 

informed consent. The concurrent loss of chestnut and the era of Indian boarding schools means 

that, in Haudenosaunee communities, a generational break has occurred, and little traditional 

ecological knowledge remains about the chestnut. However perhaps in this instance, the 

indigenous knowledge is not about detailed ecology or traditional medicinal properties, as is so 

often assumed. Perhaps, instead, the traditional ecological knowledge refers to their Original 



 

138 
 

Instructions, where they are taught to live within the cycles of the earth as they are now. If we 

are to abide by principles of free, prior, and informed consent, and leadership decides on a 

confederacy-wide ban on genetically engineered organisms, then the most just result could well 

mean stopping the chestnut project altogether. Could this be what meaningful recognition and 

participation -- meaningful environmental justice -- look like in this case?  

This rather dramatic binary outcome -- wherein either the leadership agrees and they 

participate in the restoration or they oppose it and the project stops -- may be consistent with an 

emancipatory approach to FPIC, but it is not consistent with the Two Row Wampum. The 

wampum treaty, recall, is built on the premise of non-interference. Haudenosaunee opposition to 

the project on their lands, according to the Two-Row wampum, would not impact non-native 

lands. Returning to chestnut restoration in terms of risk governance, one of the original 

motivations for this project was to frame as a matter of environmental justice the potential risk of 

transgenic material crossing sovereign borders. One of the most important dimensions of 

inclusive risk governance is broader participation in problem identification (DeMarchi, 2003; 

IRGC, n.d.). An important -- and thus far missing -- element of the chestnut restoration project is 

creating the space (1) to recognize that Haudenosaunee communities may in fact perceive the 

chestnut as a risk and (2) for Haudenosaunee leaders to participate in decisions about how to 

mitigate the risk of transgenic material. In other words, environmental justice principles of 

recognition and participation can better inform an inclusive risk governance of the genetically 

modified American chestnut so that Haudenosaunee perspectives are honored.  

Indigenous perspectives, in the end, are about ‘finding solutions’ and those solutions may 

surprise everyone. In fact, one of the last things an Onondaga elder says to me as we wrapped up 

an interview around her kitchen table, though, keeps the window of possibility open, “maybe 



 

139 
 

someday we'll have full-grown chestnuts roasting on an open fire and maybe we'll be eating them 

together: (personal communication, October 20, 2017). Maybe all of these stakeholders will 

never all agree on what should be done about the American chestnut. But maybe they will. And 

they certainly need to keep talking about it -- that is simply the just thing to do.   
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APPENDIX A 

Sample Semi-Structured Interview Questions 

 

Biotechnologists 

 

▪ How did this intensely sci-comm/public engagement approach to your project emerge? 

 

▪ How do you perceive the construction of your audience?  

 

▪ Fundly announcement does not include GM language on main page – was that strategic? 

 

▪ How has local indigenous participation in ENR governance affected how you perceive 

your science outside of the laboratory? 

 

▪ How has your training helped prepare you to take your science outside of the laboratory 

or immediate research context, especially with respect to science communication? 

 

▪ What degree of accountability do you feel like you have with the Haudenosaunee 

communities/HETF? On what basis are these judgements made? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NGO Representatives 

 

▪ What is your name and professional affiliation? 
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▪ Can you briefly describe your education and professional experience? 

 

▪ How did you come to be involved in research or advocacy related to genetically-

engineered trees? 

 

▪ What do you think about this meeting/workshop? 

 

▪ What were your goals in attending this meeting/workshop? 

 

▪ How is your organization engaged with genetically-engineered trees? 

 

▪ What is your organization’s vision of the future of tree biotechnology?  

 

▪ How does your organization think about the risks and benefits associated with GM trees? 

 

▪ What regulatory, public perception, and technical issues does your organization 

anticipate? 

 

▪ Who else would you recommend talking to from your organization? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biosafety South Africa 

  

Introductions 
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▪ Thank you and introductions. 

▪ Consent Form: our study investigates the role public engagement might play in the risk 

governance of a potential GM eucalyptus in South Africa. 

▪ Set up 2 recording devices and confirm permission to record. 

  

Biographical/Institutional Information 

▪ What has been your role in Biosafety South Africa? 

▪ Please describe the impetus and history of Biosafety South Africa? 

▪ What are the goals of BSA? 

▪ What projects has BSA initiated or participated in thus far? 

  

Public Perception 

▪ What role has BSA served in gauging public perception of genetic engineering/GMOs in 

South Africa thus far? 

▪ What strategies have been used to engage the public and/or gauge their perception of 

genetic engineering/GMOs? 

▪ How would you describe the kinds of stakeholders that have been engaged thus far? 

Which, if any, actors or stakeholders have been over or under-represented? 

▪ How has BSA been involved with the eucalyptus research team? 

  

Shaping Innovation 

▪ What is your vision for stakeholder engagement around the development and release of a 

GM eucalyptus? 

▪ Which stakeholders do you envision engaging? 

▪ Which stakeholders do you think should be invited to give input about the development 

of a GM eucalyptus? The release of a GM eucalyptus? How might those processes 

(development/environmental release) differ with respect to which stakeholders might be 

engaged? 

▪ According to you/your organizational goals, please describe an ideal outcome. How do 

you envision arriving at that outcome? What potential barriers do you see? 

▪ How would you describe the risks of developing and releasing a GM eucalyptus? What 

factors influence this risk? 

▪ What influence should the public have on which scientific questions get 

addressed/funded? 

  

 

 

 

Faculty, Staff, and Doctoral Students 

Forest and Agricultural Biotechnology Institute 
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University of Pretoria 

South Africa 

  

Introductions 

▪ Thank you and introductions. 

▪ Consent Form: our study investigates the role public engagement might play in the risk 

governance of a potential GM eucalyptus in South Africa. 

▪ Set up 2 recording devices and confirm permission to record. 

  

Biographical/Technoscientific Information 

▪ What has been your role in the Mapping the Eucalyptus Genome Project? 

▪ Please describe the breadth of research in your lab. 

  

Influences on Practice of Science 

▪ In what ways have the public perception of genetic engineering shaped your role as a 

scientists? An advocate for biotechnology? 

▪ What influence should the public have on which scientific questions get 

addressed/funded? 

▪ How would you describe the risks of developing and releasing a GM eucalyptus? What 

factors influence this risk? 

  

Public Perception 

▪ What is your perception of public opinion of genetic engineering more broadly? In the 

context of forest biotechnology? 

▪ Which stakeholders do you think should be invited to give input about the development 

of a GM eucalyptus? The release of a GM eucalyptus? How might those processes 

(development/environmental release) differ with respect to which stakeholders might be 

engaged? 

▪ What has your experience been with Biosafety South Africa?  

▪ What led you to wanting to work with them? 

▪ What role do you expect they will play? 

 

 

 

 

 

 

 

 

 

Haudenosaunee Environmental Task Force 



 

152 
 

 

▪ Have you heard scientists talk about this project (probe: when, where?)? Your understanding of 

his goals and interests? How do you perceive his efforts to communicate to your communities? 

To what extent do you think he’s being responsive to your needs? 

▪ In what ways does the chestnut tree feature in stories or lifeways that you’re comfortable talking 

about? 

▪ Other members mentioned a song about all of the nut trees disappearing -- can you speak to that? 

▪ In what ways -- if any -- can you envision a transgenic (genetically modified) chestnut being used 

in traditional ways?  

▪ How might a restored chestnut be used in new ways? A mix of new and old? 

▪ In what ways have your sovereignty been recognized and respected in the context of the GMAC? 

▪ In what ways would you like to see more explicit recognition of your sovereignty in the context 

of the GMAC? 

▪ How does the Two-Row shape these kinds of issues? 

▪ What could be done in the context of the GMAC to repair relationship -- with the land, with each 

other, with the species lost? 

▪ In what ways might TEK shape the possible reintroduction of an American chestnut tree? 

▪ In what ways have traditional knowledge bases had to adapt, in general, and in the context of 

disappearing species? New/invasive species? Novel ecosystems? 

▪ How does genetic engineering overall or a genetically engineered chestnut tree in particular 

feature in your list of environmental concerns? 

▪ How do you feel the 6 nations might be affected uniquely by using a transgenic tree as part of 

restoration efforts? 

▪ In what ways do you want to participate in environmental and natural resource decisions? 

▪ What do you wish European Americans knew more about First Nations, especially in the context 

of making decisions about a shared environment? 

▪ How do you feel about the term environmental justice? 

▪ Recommended for end: What question have I not asked you that you think I should? (tired of 

hearing?) 
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February 2018 

 

Indigenous Environmental Network HETF 

How did you get involved with IEN and 

GMTs? 

 

Circumstances of participating in May EPA 

meeting 

                       

 

How did you learn about the chestnut? 

 

(Describe your experiences with 

Powell/chestnut so far 

 

How do they feel about participation thus far 

with Powell, etc?  

 

How did GMTs come to be a priority in IEN?  

 

How do you imagine risk (chestnut 

restoration) 

 

Who do they (IEN) represent? In what ways 

do they do that? 

 

What do they hope to accomplish re: chestnut 

specific? 

How do they hope to accomplish that?  

 

Research phase v release (value in 

biotechnology research or application) 

 

Difference between GMTs v Chestnut for 

Restoration 

 

Chestnut restoration in general -- restore to? 

Landscape? 

Background/getting involved in HETF/CNPE 

 

Participation thus far (chestnut-specific) -- 

including background to May USEPA lineup 

 

Role of indigenous people (H nations) in the 

science/restoration/biotechnology 

 

Biocultural restoration -- most important 

parts. ALSO -- what challenges, tensions, or 

perhaps inconsistencies do you see in using a 

transgenic tree for restoration? 

 

How do you wish the chestnut story had gone 

in including nations communities? 

 

Receiving the chestnuts from Bill? 

 

What do you hope to accomplish? How? 

Ideal outcome? (a. Around chestnut and b. 

The project) 

 

Differences in generational perspectives? 

 

Missing perspectives (off the record) -- 

 

Blindspot? 

 

 

What do you think will happen with GM chestnut (regulatory? Wide release? Adoption?) 

 

What does the precautionary principle mean to you? 

 

What is a worst-case scenario? What is a best-case scenario for GE? 
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