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The consumption of alternative proteins is often proposed as a means to alleviate global problems
such as environmental degradation and food insecurity. However, achieving such changes remains
challenging. To explore this issue, this thesis presents an in-depth case study of the edible insect sector
in Aotearoa, New Zealand, a small novel food sector that emerged in the mid-2010s before rapidly
declining. This thesis explores the sector’s decline by examining what leads to a thing becoming food.

Through this process, the conceptual category of food is also interrogated.

This thesis mobilises a sub-field of geography, sometimes referred to as the ‘becoming food’ literature,
a relational approach to food which attends to the embodied practices that lead to a thing being eaten.
To better understand the differences between practices and their implications, this literature was
brought into conversation with the concept of multiplicity from material semiotics. While both
approaches are relational and attend to practices, material semiotic approaches conceptualise
relationality differently, not drawing a boundary around where relations end. Their integration enables
analysis to extend beyond the relations of eater-eaten to explore broader aspects of production and

consumption while maintaining a focus on embodied practice.

To attend to differences, this study incorporated various 'site types' including edible insect research
projects, restaurants, farms, food events, and retail outlets. Following the emphasis on practices
common to becoming food studies and material semiotics, the methods of participant observation and

autoethnography were employed, alongside semi-structured interviews and document analysis.

This thesis examines how insects become food by articulating several enactments of edible insects that
have emerged in the Aotearoa sector. Insects were variously enacted as 'good food' (positioned as
solutions to various problems), as novelty items (contradicting industry efforts to normalise them), and
as pests (in tension with their status as food). The tensions between these enactments and the

ambiguity in the status of insects as food led to their decline in the Aotearoa market. Unless edible



insects performed a distinctive function, they were replaced with less difficult alternatives that could

fill the same role.

While edible insects did become food in many situations, the edible insect sector was largely
unsuccessful. Becoming food and market success has typically been equated in the becoming food
literature. However, by drawing on multiplicity, this thesis demonstrates the need to treat these as
distinct phenomena, contributing to a more nuanced understanding of the becoming food process and
providing insight into food transitions and novel food acceptance. Although edible insects have not yet
fulfilled their initial promise of reducing hunger and environmental pressures, their potential to
transform our food system may lie not in mass consumption but in their power to challenge our

assumptions about what food is.

Keywords: Becoming food, material semiotics, multiplicity, enactment, edible insects, good food,

novelty, ambiguity
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Chapter 1

Introduction

Against the ticking clock of climate change, biodiversity loss, and other irreparable forms of
environmental degradation, food production has emerged as a central focus in sustainability efforts
(Bernard & Lux, 2017; Foley, 2011). Many food systems across the globe contribute significantly to
environmental pressures through greenhouse gas emissions, land use change, freshwater depletion,
and disruption of nutrient cycles (Springmann et al., 2018). In response to this, sustainability advocates
and researchers argue we must change how we feed ourselves, and importantly, what we eat.
Consumption of alternative proteins is often presented as a method to alleviate the global problems
of environmental degradation, as well as address issues of food insecurity, and poor nutrition (Ehrlich

& Harte, 2015; Malila et al., 2024). One of these proposed ‘alternatives’ is edible insects®.

Insect eating came to the attention of many Western? sustainability advocates, researchers, and
entrepreneurs in 2013 when the Food and Agriculture Organisation (FAOQ) issued a report in favour of
the practice. Following this, academic research and financial investment into edible insects flourished
(Boukid et al., 2023), as did popular media coverage of insect eating (for example De Prospo, 2019;
Goosselink, 2016; McAvine, 2016; Nadkarni, 2022; One News, 2023; Otago Daily Times, 2016; Rennie,
2023; RNZ, 2019). However, despite significant global research and investment into edible insects, the
early hype surrounding them has not come to fruition. This thesis explores the edible insect sector in
Aotearoa, New Zealand (henceforth, Aotearoa) to understand why this supposedly promising food
solution largely disappeared from plates, supermarket shelves, and research laboratories so quickly

after it emerged.

1.1 Saving the world with food

Proponents argue edible insects present a sustainable and efficient alternative food source as they
require less land and water, and release less greenhouse gas emissions than conventional livestock
(Halloran et al., 2017; Ponce-Reyes & Lessard, 2021; Poore & Nemecek, 2018; Suckling et al., 2020).

Importantly, as insects are ectothermic (cold blooded?®) they are highly efficient at converting feed into

! Although this thesis explores edible insects, other animals, such as spiders, scorpions, and centipedes, will
also be considered. While not taxonomically classified as insects, these animals are commonly grouped with
insects and were included by some participants in their insect eating experiences.

2 The meaning and boundaries of the term ‘Western’ are not normally defined in texts that explore edible insects.
This will be discussed in Chapter 3, along with the interpretation and use of the word for this thesis.

3 Insects do not have ‘blood’, but a circulatory fluid called haemolymph. However, the term ‘cold blooded’ is
often used to describe insects (for example see Van Huis, 2013).



protein (van Huis et al., 2013). Insects can also be reared on organic waste products, further reducing
their environmental impact (van Broekhoven et al., 2015). In addition to this, proponents of edible
insects argue they are highly nutritious as they have comparable levels of protein to beef, and contain
a range of readily available vitamins and minerals (Baiano, 2020; Hawkey et al., 2021; Testa et al.,
2017). Compounds derived from insects have also been suggested to provide probiotic,
antihypertensive, antimicrobial, and antioxidant properties (de Castro et al., 2018). Purportedly able
to be produced quickly, easily, and in vast quantities, edible insects are often presented as the perfect
solution to reducing food insecurity and feeding our growing global population, while also reducing

the impacts of food production on the environment (Halloran et al., 2018).

While edible insects are often framed as an alternative protein or novel food, like many things
‘discovered’ by the West, insect eating is not new. Historical accounts show that insects have been
eaten in China for 3200 years (Yi et al., 2010), the Middle East since the eighth century BCE
(Bodenheimer, 1951), and in Ethiopia since the second century BCE (van Huis et al., 2013). Aristotle
described cicadas as a common food in Attica (Bodenheimer, 1951), and insect eating is referred to in
Jewish, Christian, and Islamic texts (Amar, 2002; El-Mallakh & El-Mallakh, 1994; van Huis et al., 2013).
Archaeological evidence suggests our early hominid ancestors may also have eaten insects (Hardy et
al., 2017). Today there are 2,111 insects recorded as being eaten around the world (Jongema, 2018),
with the number of people who eat insects estimated to be in the hundreds of millions (van Huis et al.,
2022). Insect eating is most common in tropical areas such as Africa, Southeast Asia, and Latin America
(van Huis et al., 2013). The practice also forms part of the traditional diets of many Indigenous peoples

including Maori (Miller, 1952; Yen, 2009).

Due to the assumption that insect eating is already present outside of the West* and the
disproportionate impact Western diets have on the environment (Vega Mejia et al., 2018), the recent
push to eat insects has been primarily directed at Western consumers. Following the publication of
the FAQ’s report, research on increasing insect eating among Western consumers proliferated (Boukid
et al., 2023) and an edible insect market began to grow in Europe, particularly in the Netherlands
(House, 2018) and Canada and the United States (Larouche et al., 2023). The outlook for this market
was optimistic. While consumer research identified issues of disgust (Ruby & Rozin, 2019) and
neophobia® (Sogari et al., 2023) in Western consumer acceptance of edible insects, it has been widely

argued that this can be overcome by hiding insects in familiar foods (Dagevos, 2020; de Carvalho et al.,

4 Early estimates placed the number of insect eaters globally at over two billion; however, this has been
revealed to be a gross overestimate (see van Huis et al., 2022). Many people in countries with traditions of
insect eating do not eat insects. Notably, insect eating also appears to be declining in some parts of the world,
with the spread of Western eating norms and colonial notions of acceptable food (Ibitoye et al., 2021; van Huis,
2003; Yen, 2010). Therefore, the inattention to non-Western regions, based on the assumption that insect
consumption is already widespread there, is not only Eurocentric but potentially misplaced.

5 Fear of new things.



2020; Gmuer et al., 2016; Hartmann et al., 2015). Many studies indicated a considerable portion of
Westerners would be willing to eat insects (Hénault-Ethier et al., 2020; Payne et al., 2023; University
of Auckland, 2021), with estimates ranging from around 40% to 82% (Jensen & Lieberoth, 2019;
Lammers et al., 2019; Ruby & Rozin, 2019; Sogari et al., 2017; University of Auckland, 2021). Although
earlier studies placed this figure much lower, at around 20% (Laureati et al., 2016; Verbeke, 2015), by

and large, Western consumer acceptance was treated as a barrier that could (and would) be overcome.

The economic outlook for edible insects has likewise been optimistic, with predictions that the global
market for edible insects will increase from 120,000 metric tonnes to 500,000 and 1 million by 2030
(de Jong & Nikolik, 2021; IPIFF, 2021). While currently much of this market is targeted toward pet food,
these projections suggest demand for insects as human food will increase (IPIFF, 2021). As of 2021,
one billion euros had been invested in edible insects, and this is expected to rise to three billion by
2030 (IPIFF, 2021). Amid these positive economic predictions, significant investments, and the rapidly
burgeoning body of academic publications, edible insects have been framed as an exciting and

promising new sector, and a feasible solution for feeding the world more sustainably.

1.2 The Aotearoa edible insect sector

In light of this, in 2013 a small market for edible insects began to emerge in Aotearoa. Similar to other
parts of the Western world, the popularity of edible insects grew rapidly following the FAO’s 2013
report®. The first business to sell insects for human consumption in Aotearoa was Eat Crawlers in 2013.
In 2016 four further companies joined the market — Live Longer, Primal Future, Anteater, and Otago
Locusts. Anteater and Otago Locusts in particular were instrumental in spreading edible insects across
Aotearoa’s restaurant and festival scene in the mid-to-late 2010, with their collective effort resulting
in insects being sold by at least a dozen restaurants, cafés, and festivals across the country. The baked
goods companies Bakeworks and Rebel Bakehouse followed suit in 2017 and 2019 respectively, selling
cricket flour bread and wraps at selected Aotearoa supermarkets. In total eight businesses have sold
insects certified for human consumption in Aotearoa’ (see Figure 1.1). However, as many of these
ventures were short lived the maximum number of edible insect businesses operating at any one time
in Aotearoa has been six (see Table 1.1). While small compared to other food industries, this newly
formed sector was the subject of much interest. Several edible insect research projects were
developed at this time and numerous news articles began to emerge, wondering if they would be the

food of the future (for example Francis, 2022; Gill, 2018; The New Zealand Herald, 2017).

6 Although notably, the Wildfoods Festival has been serving edible insects since the early 1990s.

7 Additionally, three businesses exist which sell insects as feed for animals — Biosuppliers, Inzect Direct, and
Insectivore. However, as this thesis focuses on insects as food for humans these operations have been
excluded from the total number of edible insect businesses here.
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Figure 1.1 Number of edible insect businesses in Aotearoa over the previous decade. One insecticon
represents one company. Cafés, restaurants, and festivals are not included here.

Table 1.1 Edible insect businesses operating in Aotearoa between 2013 and 2024.

Edible Insect Companies in Aotearoa New Zealand

Year

Live Longer

Primal Future

Bakeworks

Ento

Rebel Bakehouse

Eat Crawlers

Ant Eater

Otago Locusts



Importantly, insect eating was not new to Aotearoa. Nine insect species have been reported as part of
traditional Maori diets (Miller, 1952), the most famous of which is the huhu grub, an insect that is still
eaten occasionally today. Other insect species that were eaten include Kikihia muta (nymphs of the
little grass cicada), kékerewai (manuka beetle), tataeruru (New Zealand grass grub), leafroller
caterpillars, nymphs of the dobsonfly and stonefly, and mokoroa (caterpillars of the pariri moth)
(Miller, 1952). However, following the colonisation of Aotearoa, matauranga Maori (Maori knowledge)
was suppressed and many oral traditions were lost including those that pertained to relationships
between Maori and insects (Grant, 2014; O’Connor et al., 2023). However, insects remain culturally
significant to many Maori as food, and are incorporated in plrakau (cultural narratives), act as kaitiaki

(guardians), and are used as rongoa (traditional Maori medicine) (O’Connor et al., 2023).

Despite the long tradition of insect-eating in Aotearoa and the supposedly positive outlook for the
market, which grew following the FAQ’s report, in 2022, this budding sector began to decline. In spite
of the sector’s optimistic start, today only two companies sell insects for human consumption in
Aotearoa, and it appears no restaurants or cafés include them on their menus. There is some indication
this trend may not be unique to Aotearoa. House (2018) noted that while people in the Netherlands
were willing to try insects, they did not incorporate them into their regular eating practices.
Speculation that hiding the insects in a familiar product would lead to increased acceptance of insects
as food did not materialise in the Dutch market (House, 2018). Similarly, despite the edible insects
being invisible in cricket flour wraps, corn chips, bread, and protein bars sold in Aotearoa, all have since

been pulled from the market.

1.3 Interrogating food and edibility

While research into insect eating has been extensive, this has primarily consisted of studies of the
individual psychological factors which influence whether Western consumers will eat insects (for
example Caparros Megido et al., 2016; Dagevos, 2020; Sogari et al., 2023). As noted above, many of
these studies broadly indicated Westerners were open to eating insects, particularly if they were
hidden in familiar products. However, this did not play out in the Aotearoa edible insect sector.
Notably, the bulk of the existing research on insect eating consists of web-based surveys and lab-based
tasting experiments (Dagevos, 2020; House, 2016). They tend to focus on attitudes, values, and
preferences towards insect consumption and how these factors influence food choice. In these studies,
traits such as food neophobia, disgust, familiarity with insects, curiosity, gender, age, and knowledge
of the healthiness or sustainability of edible insects are often assumed to be predictive of consumer
behaviour (House, 2016). However, there is debate about how closely studies which rely on theoretical
discussion of eating correlate with eating practices (House, 2018; Roe, 2006b). Importantly, these

studies do not attend to social, practical, and contextual factors such as price, availability, habit, and



routine. As House (2016) notes, in this literature, consumer acceptance is defined by “individual choice
at the point of consumption, emphasising cognitive rather than contextual factors” (House, 2016, p.

49).

Counterto this, House argues that it is not intangible cultural barriers that are impeding the acceptance
of edible insects but “specific socio-material relations” (House, 2018, p. 90). Tan et al. (2017b) support
this, concluding from their tasting experiments that the high interest in insect eating documented in
consumer studies will not induce people to eat insects in the future. They claim other practical and
socio-cultural factors are at play and suggest future research should explore barriers to insect eating,
such as availability, pricing, knowledge, and the social environment. Likewise, in light of the difficulties

experienced in the Dutch edible insect market, House suggests:

... more empirical studies of ‘actual’ instances of insect consumption in the West are necessary,
as the kind of effects observed in controlled studies may not be reflected when products are

situated within the context of mundane food practices. (House, 2016, p. 49).

In response to slower than expected uptake of insect eating in Western populations, House (2016,
2018) has called for greater focus on those already consuming insects in order to explore the
contextually embedded practices of consumption. Food is an immensely complex and intimate
phenomenon involving both sensing and sense making (Evans & Miele, 2012). Likewise, eating is a
visceral, embodied activity that cannot be understood solely by talking and thinking about it (Lupton,
1996; Probyn, 2003; Roe, 2006b). While consumer studies into individual psychological factors provide
interesting insight, they cannot provide in-depth, situated accounts of why and how things are eaten

or not.

To address this gap and examine in-depth the challenges which arose in the Aotearoa edible insect
sector, | engage a sub-field of geography which explores the process of ‘becoming food’ (Roe, 2006b).
| will elaborate on the becoming food literature in Chapter 2; however, in short, the approach traces
the situated and material practices in which things are handled prior to their consumption. Becoming
food studies are concerned with the relations between the eater and the things they eat. Roe’s (2006b)
initial article described a live food show in which a fish was killed, prepared, and ornately plated in the
form of designer sushi. Observers were then given the chance to eat the fish they had only moments
ago seen alive and well. Within this framework, sharp knives, the skill of a chef, the smell of fresh fish,
and wooden chopsticks form the process by which the fish becomes food. Roe argues that eating (or
not eating) the sushi arises out of the material relationships which are formed between the human
and the food. This approach has proven useful in the study of several novel or unconventional foods
(and drinks), such as kangaroo meat (Probyn, 2011; Waitt, 2014), cultured meat (Stephens, 2022),

ecologically embedded wines (Krzywoszynska, 2015), and edible insects (House, 2018). Through its



focus on practices, particularly the practice of eating, the becoming food approach will enable me to
gain an in-depth understanding of the situated contexts in which insects come to be food, which would

not have been possible through lab-based or online survey methods.

Since Roe’s (2006b) initial article, studies that explore how things become food have broadly diverged
into two strands. Some focus heavily on the embodied practices of consumers as they prepare food to
eat (for example Colebrooke & Miele, 2017; de Jong & Waitt, 2022; Evans & Miele, 2012; Miele &
Evans, 2010; Roe, 2006a; Sexton, 2016), while others attend to broader factors of food production (for
example Guthman & Biltekoff, 2023; House, 2018; Sexton, 2020; Stephens, 2022). In mobilising the
becoming food approach, | attempt to draw these two strands together and attend to both production
and consumption as | follow edible insects, trace how humans interact with them, and explore these
relations and practices. As such, this thesis discusses a wide range of human/insect relations, including
cooking, selling, collecting, plating, researching, and eating. An essential part of edibility formation is

not eating. Therefore, unlike Roe, | also attend to examples where insects were not eaten.

1.4 Attending to complexity

As this thesis examines the decline of the edible insect sector in Aotearoa, | am particularly interested
in the differing expectations of what edible insects were required to be and do, and how this
contributed to their disappearance from the market. While the becoming food approach provides a
useful conceptual framework for tracing edibility formation, it lacks the analytical tools needed to
address the complexity of considering differences between practices. Therefore, to explore these
differences, | engage a second body of literature — material semiotics. Material semiotics is a loosely
grouped collection of conceptual tools and sensibilities concerned with both material and meaning
(Law, 2019). Similar to becoming food approaches, material semiotic scholarship explores the practices

and relations between human and nonhuman actors (Callon, 1986; Law, 2009, 2019; Mol, 2010).

In particular, | draw upon the concepts of multiplicity and enactment developed in Mol’s (2002)
seminal text, The Body Multiple. Mol argued that there is not a single, fixed, underlying reality that
exists a priori. Instead, she proposed that realities are brought into being through situated practices.
Thus, differences reflect distinct modes of engagement rather than alternate views of the same object.
Importantly, because practices are multiple, so too is reality. As such, Mol sought to ‘un-bracket’
practices and explore the role they played in enacting reality. Studies implementing a multiple
ontology, therefore, examine how objects like disease (Mol, 2002), animals (Law & Mol, 2008), or food
(Yates-Doerr, 2015a) are enacted or ‘done’ differently through various practices. Mol (2002) provides
several conceptual tools for exploring how differences are resolved and how multiple objects ‘hang
together’ without fracturing, which I will expand on in Chapter 2. These conceptual tools will be useful

in exploring how differences between enactments of edible insects in Aotearoa were resolved, and the



role this played in the decline of the Aotearoa edible insect sector. Importantly, drawing on material
semiotics allows for the complexity of edible insects to be examined without requiring this to be
smoothed over. This approach resists simple stories about the world and how it is done and instead

embraces the messiness and multiplicity of reality (Law, 2019).

In this thesis, exploring the becoming food process involves interrogation of the conceptual category
of food. Within the becoming food literature and material semiotic studies, food is conceptualised in
slightly different ways. Therefore, as | mobilise these literatures to gain insight into the Aotearoa edible
insect sector, | also reflect on what it means for a thing to be food and to be edible — definitions which
do not always overlap. While the becoming food approach and material semiotics intersect in many
ways, drawing on the concepts of multiplicity and enactment enables me to address the complexity

and nuance of the food category in ways that build upon existing work in the becoming food literature.

A study of the complex and contextually embedded practices in which food is enacted requires an
equally embedded methodology. Therefore, to explore this issue, | employed an in-depth qualitative
case study, which included the methods of participant observation, semi-structured interviews,
document analysis, and autoethnography. By adopting an in-depth, practice-focused, qualitative
approach, it is possible to circumvent the limitations of relying solely on discussion to understand food
preferences (Roe, 2006b). It allows for a new analysis of why a sector that showed so much promise,

declined in Aotearoa so soon after it began.

1.5 Research questions

This thesis examines the Aotearoa edible insect sector and seeks to understand why this supposedly
promising ‘new’ or ‘alternative’ food has been unsuccessful. To explore this, | follow edible insects
across different sites in Aotearoa, tracing how humans related to them and the practices they were
entangled in. | examine differences in what edible insects needed to be and do and the role this played
in their market decline. This research is guided by three main questions. These questions are
interconnected, and each one informs the others. Through tracing the decline of the insect sector, |
will form my descriptions of how insects became (or failed to become) food. By understanding the
processes through which insects become food or not, | will shed light on why the sector declined. |
draw on conceptualisations of food and edibility from the becoming food literature and the concept
of multiplicity from material semiotics to examine how insects become food in Aotearoa, as well as
how the sector has declined. In turn, | use insights from this analysis to build upon understandings of
food and edibility. In answering these three research questions, this thesis aims to provide insights

that will be useful in ongoing efforts to do food better.



1. How do insects become food across different contexts in Aotearoa?

| explore the different, situated ways in which insects shift from being something that is not food to
something that is. To achieve this, | draw upon the becoming food literature to describe the practices
in which edible insects were handled and how they related to humans in different ways. In doing so, |
explore the specific and situated processes that make insects food in a particular context. Importantly,
| remain attentive to the differences that emerge in the ways insects become food and do not wish to
smooth this into a single narrative. As such, | draw upon the material semiotic concept of multiplicity
to capture the different practices that enacted insects as food and the different kinds of food they
became. While eating is often central to the category of food, | recognise that ‘not eating’ is an integral
part of edibility formation and explore cases where insects were both eaten as well as cases where
they were not eaten. Therefore, my interrogation of edible insects encompasses a wide range of

practices including farming, cooking, selling, serving, researching, collecting, and plating edible insects.

2. Why did the edible insect sector decline in Aotearoa?

Furthermore, | draw upon material semiotics to explore the implications of multiplicity for the
continuation of edible insects in Aotearoa. As | examine examples of practices involving edible insects,
| pay attention to differences in what edible insects needed to be and do. | explore how tensions
between different enactments of edible insects were resolved, and their implications for the
continuation of the edible insect sector in Aotearoa. Through exploring different, situated processes
in which insects became (or failed to become) food, | will shed light on why the Aotearoa edible insect
sector declined rapidly after emerging. While this thesis is not an argument for eating insects, | seek to
understand why they declined in order to shed light on some of the dynamics that contribute to change

in food systems.

3. How can we better conceptualise food and edibility ?

While exploring how insects become food in Aotearoa and the implications of this for the Aotearoa
edible insect sector, | interrogate what it means for a thing to be ‘food’. By drawing on the material
semiotic concept of multiplicity, | shed light on the becoming food process and provide conceptual
insight into the nuance and complexity of the category of food. In combining these two theoretical
strands, | offer new conceptual tools to examine how food is enacted, thereby making an original
contribution to agrifood studies. These insights this analysis presents have methodological implications
for becoming food studies, which | will discuss in Chapter 8. In doing so, | aim to provide insight that

will be useful in thinking about how we can do better through food.



1.6 Thesis overview

This thesis is divided into nine chapters. Following this introductory chapter, Chapter 2 provides a
detailed discussion of the theoretical framework for this thesis. It begins by describing studies of the
becoming process. | detail two different strands which have emerged in this literature and explain how
both inform the approach of this thesis. | then discuss how food and edibility have been conceptualised
in the becoming food literature. Following this, | introduce the material semiotic literature, beginning
with an examination of how this overlaps with studies of becoming food. | then highlight the key
differences between material semiotic approaches and becoming food approaches and discuss how |

use multiplicity to build upon conceptualisations of food in this thesis.

In Chapter 3, | describe the methodological approach of this thesis — an in-depth case study. | discuss
how this approach provides access to nuanced, embodied, and contextual data essential to building
the detailed and complex account of food that the theoretical approach of this thesis relies upon. |
describe how studies which ‘follow the thing’ can unfold and detail the important practice of bounding
anin-depth case study. | outline the methods used to collect, analyse, and present my data and provide

a detailed account of how this study unfolded.

Chapters 4, 5, 6, and 7 present the results of this in-depth case study. Empirically, these chapters
broadly address why proponents think we should eat insects (Chapters 4 and 5), why people do eat
insects (Chapter 6), and why they don’t (Chapter 7). The structure of these chapters mirrors my own
journey in following edible insects, beginning from my position as a researcher within the Insects for
Food Project. Thus, Chapters 4 and 5 primarily focus on the ‘supply side’ of edible insects. Chapters 6
and 7 then shift to greater emphasis on the experiences of those who have eaten insects, while still

considering the practices of edible insect retailers, researchers, chefs, and farmers.

In Chapter 4, | describe several enactments of edible insects, each involving a different ‘good’ edible
insects needed to do. | detail the practices that enacted these different edible insects to shed light on
how they became food in these different contexts. As noted at the outset of this chapter, edible insects
are frequently positioned as a solution to various problems. Therefore, in Chapter 4, | reflect on how
this is done and contrast this with food which tastes good. Chapter 5 then considers how these
different goods overlapped, exploring the tensions that emerged between them and how they were
resolved. | begin to discuss the implications of these differences and tensions for the Aotearoa edible

insect sector and the conceptual category of food.

Chapter 6 then presents two further enactments of edible insects, contrasting those which are ‘novelty
food’ with edible insects that producers seek to ‘normalise’ as food items. Once again, | describe in

detail the practices in which these edible insects are enacted and, thus, how they became food in these
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contexts. | attend to the overlap of these enactments, how this impacted the sale of edible insects in

Aotearoa, and the implications of this analysis for the category of food.

In Chapter 7, | continue exploring the complexity of edible insects by considering different ways in
which ambiguity arose in the status of insects as food. | discuss different examples where this
ambiguity was demonstrated, including in the regulation and research of edible insects. Through
drawing on the embodied method of autoethnography and attending to the material navigation of
edible insects by consumers, | explore how ambiguity emerged in practices of preparing and eating
insects. In exploring the ambiguity of edible insects, | expand to consider the enactment of insects as
pests. | consider how this enactment overlapped with edible insects and the ambiguity this introduced

regarding their status as food.

In Chapter 8, | draw together the results of these four analytical chapters to discuss how they shaped
the outcome of the Aotearoa edible insect sector. | discuss the implications of this study for becoming
food approaches before considering the implications of this research for novel food sectors more

broadly.

Chapter 9 summarises the conclusions of this study and provides an assessment of the practical and

theoretical contributions of this thesis.
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Chapter 2

Literature Review

2.1 Introduction

Despite the market growth following the influential FAO report calling for Westerners to eat insects
(van Huis et al., 2013), by 2023, most businesses selling edible insects in Aotearoa had closed. Edible
insects largely disappeared from supermarket shelves, restaurant plates, and festival stalls around the
country. As noted in Chapter 1, the optimism of these edible insect entrepreneurs stemmed in part
from the extensive consumer research, which had indicated a willingness among Western consumers
to eat insects. However, this research primarily focused on the individual psychological factors that
influence eating choices and largely used data obtained through quantitative surveys and experiments.
This research, while valuable, proved insufficient to predict the outcomes of edible insect ventures in
Aotearoa, and significant gaps remain in our understanding of the relationship between eaters and

edible insects (House, 2016, 2018).

To investigate why the edible insect sector declined in Aotearoa, it is necessary to study the
contextually embedded practices of consumption in-depth. To do so, | draw upon a subfield of
geography which examines the process of things ‘becoming food’. Initially developed by Roe (2006b)
to explore the consumption of organic foods, this approach has since been mobilised to explore several
new or unusual foods (and drinks), including kangaroo meat (Probyn, 2011; Waitt, 2014), cultured
meat (Stephens, 2022), ecologically embedded wines (Krzywoszynska, 2015), and edible insects
(House, 2018). This body of scholarship is disparate, with some studies focusing on the embodied
practices in which an object is handled while others examine wider factors of production. However, all
conceptualise food as situated and relational and seek to gain insight into the contextual factors which
lead to consumption. This approach is, therefore, ideal for an in-depth study of insect eating in
Aotearoa, as it facilitates the examination of food as an embedded and contextual phenomenon. | will
begin this chapter by discussing the origins of the becoming food approach and detail the two strands
that have emerged within it over the past two decades. This will be followed by a discussion of how

food and edibility are conceptualised in the becoming food approach.

As discussed in Chapter 1, this study is particularly concerned with the differences in what edible
insects needed to be and do and how this may have impacted the edible insect sector in Aotearoa. To
better attend to difference, the becoming food approach will be brought into conversation with
material semiotics. While both of these approaches are relational and attend to practices, material
semiotic approaches conceptualise relationality differently, not drawing a boundary around where

relations end. Combining these approaches allows analysis to extend beyond the relations of eater-
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eaten to explore broader aspects of production and consumption while maintaining focus on
embodied practice. Integrating the concepts of multiplicity and enactment (Mol, 2002) into the
becoming food approach also provides conceptual tools that will allow me to examine differences in
practices more closely than traditional becoming food approaches have permitted. This integration
will allow me to capture the complexity of edible insects and the category of food that might otherwise
be overlooked if these objects are conceptualised as singular entities. Therefore, as | explore the edible
insect sector in Aotearoa, | will also interrogate the categories of food and edible and use this analysis

to build upon the becoming food literature.

In Section 2.3, | will provide an overview of material semiotics and describe the concept of multiplicity,
which is central to the analytical approach of this thesis. Notably, material semiotics and the becoming
food approach are not distinct literatures with clear boundaries. | will discuss how studies of 'becoming
food' have drawn on material semiotics and the insights this has provided for conceptualising food and
edibility. | then provide examples where multiplicity has been applied to food and how these have
informed the conceptual approach to food and edibility in this thesis. Finally, | detail key conceptual
tools | draw from material semiotic studies of multiplicity, which will be used in this thesis to
interrogate the edible insect sector in Aotearoa and build upon conceptualisations of food and

edibility.

2.2 Becoming Food

The becoming food approach was developed by Roe in 2006, and seeks to understand how the
relations between consumers and the things they eat lead to the act of eating (Roe, 2006b). Roe was
interested in the everyday, embodied and material practices in which things become food and focused
on the specific, material engagement between eater and eaten. At the turn of the century, there was
increasing emphasis in agrifood research on the practical experience of eating (for example Lockie,
2002; Miele & Murdoch, 2002; Probyn, 2004). In keeping with this trend Roe argues that in order to
study consumption, attention needs to be shifted away from producers and consumers and towards
the bodies of humans and nonhumans involved in eating. Roe’s work sought to draw together two
strands of agrifood studies that existed at the time. The first strand was a relational approach to
agrifood research (Lockie, 2002), which consisted of ‘follow the commodity’ approaches that traced
foods as they travelled through the agrifood network (for example Cook, 2004; de Sousa & Busch,
1998). These authors sought to render production and consumption studies more ‘holistic’
(Whatmore, 2002). However, critics argued that they did not attend sufficiently to meanings or

consumer practices and their role in driving growth (Lockie & Kitto, 2000).

In contrast was a shift towards attending to the embodied nature of human experience (for example

Lupton, 1996). Authors within this strand of agrifood studies argued the lack of attention to embodied
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knowledges presented a blind spot in the relational materialist approaches in agrifood research at the
time (Goodman, 2001). In developing the concept of becoming food, Roe drew on Thrift's (1999)
relational materialist approach, which sat between these two bodies of work. Therefore, her approach
was both relational and concerned with the embodied aspects of eating. It sought to overcome this
blind spot by tracing foods in a way that attended to the metabolic, material, and fleshy connections

between eaters and ‘eatens’.

As eating is understood as arising from everyday embodied and material practices, Roe’s approach
traces in detail how things are handled, prepared, and eaten as they become food. It is by passing
through a set of human practices and material processes a thing is translated into food (Whatmore,
2002). Roe (2006b) argues eating, or not eating, arises out of the material relationships that are formed
between the human and the food. Regarding the live sushi show she uses as an example, Roe explains,
“[t]he sushi never became food and never became edible for those people who refused to eat it” (Roe,
2006b, p. 110). It is through becoming caught up in particular processes and being altered by humans
and nonhumans that things become food. In this way, food is always relational. Objects only achieve
the status of food in relation to those who consume them. The concept of food as relational is essential
to the becoming food approach and runs through all the studies which follow it. It allowed Roe and
those who followed her to explore the contextuality of eating and emphasise the active role both the
food and eater play in the formation of edibility. This relational approach to food is crucial in this thesis
as it allows me to go beyond the kinds of de-contextualised understandings of insect eating which have

been emphasised in edible insect literature so far.

Roe includes ‘talk’ among the practices she considers in the becoming food approach, in particular,
how people account for the consumption practices and how talk shapes and is shaped by eating.
However, Roe argues discussion alone is insufficient to fully capture the nuanced geography of food
(2006b). Roe claimed there are inherent difficulties in understanding food preferences through
discussion as “edibility is a process” (2006b, p. 112). She argues eating is not necessarily based on
rational, logical reasoning. Rather, it is the result of habit, informed by a socio-material history of food
practices and knowledge about eating, and often involves little thought or consideration. Food does
not ‘become food’ because it is named ‘food’, but through the handling processes of humans and
nonhumans. In making this claim, Roe does not exclude ‘talk’ as redundant but challenges its use as an
explanatory device. Things do not become food simply by being labelled ‘food’ but through the

processes that lead up to the point where they are eaten.

Notably, the vast majority of studies on insect eating have sought to understand consumer responses
to insects by asking consumers what they think about edible insects, either in a survey or interview
(Dagevos, 2020). To circumvent the difficulties Roe (2006b) highlighted in understanding food through

talk alone, in this study | follow her attention to embodied and material practices. | attend to how
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edible insects were handled as they were prepared for eating to explore how they were translated into
food. This allows me to gain insight into the contextually embedded practices, which have largely been

missing from studies of insect eating (House, 2018).

2.2.1 Applications of the becoming food approach

The becoming food approach is a useful conceptual tool for exploring novel or uncommon foods. For
example, Probyn (2011) studied the complexity of the edibility and inedibility of kangaroo meat by
following the kangaroo through environmentalist arguments, promotional campaigns, and animal
activists. Waitt (2014) likewise explored kangaroo meat, paying particular attention to visceralities by
observing the cooking and eating of kangaroo in home kitchens. In addition to exploring organic food,
Roe (2006a) has also considered the inedibility of genetically modified carrots, arguing this is not just
informed by cognitive knowledges, but is also embedded in the material environment. Sexton (2016)
took this approach in her exploration of plant-based meats and, in her autoethnographic approach,
considered both visceral encounters and ideological meaning making. She later turned her attention
to the role place, particularly Silicon Valley, has in shaping the way alternative proteins become food.
Within this literature House (2018, 2019) has explored the uptake of edible insects in the Netherlands
and critiqued the idea of a ‘gateway’ dish that helps ease consumers into insect eating, encouraging

them to eat more insects in the future.

Some within the becoming food literature use the approach to consider how foods can be better
marketed and sold. Krzywoszynska (2015) asked how a stable market could be created for ecologically
embedded wine, which is more variable in taste than traditional wines. Fuentes and Fuentes (2023)
explored the role of market devices in edibility formation of plant-based substitutes, noting how
packaging qualified the products as safe, enjoyable, and appropriate for consumption. Although they
were not engaged in a study of marketing, Miele and Evans (2010) similarly analysed product labels,
exploring how they intervene in what consumers eat by bringing the lives of animals to the fore. de
Jong and Waitt (2022) were interested in the complexity of what tourists eat and why. They used the
becoming food approach to rethink food tourism as not a predetermined, structured human
experience or touristic agenda, “but as something that is ongoing, and made through individuals’

sensorial engagement with the social and material world” (2022, p. 117).

Several authors have employed this concept to explore how things stop being food and instead
become waste (Blichfeldt et al., 2015; Coles & Hallett, 2012; Waitt & Phillips, 2016). Waitt and Phillips
(2016) argue that this occurs through bodily practices and proficiencies, which sense the right
combination of using and disposing. Tied into this is an embodied asserting of oneself as a good citizen.
Coles and Hallett (2012) explore the role of place in drawing the lines between food and food waste,

arguing that salmon and salmon heads are valued differently across different markets.
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Others are interested in how different parts of animals are made to matter or not matter when they
are made into food. Evans and Miele (2012) argue that food consumption practices disconnect foods
from their origins in various material ways, including presentation and vocabularies (for example, in
English, we eat beef, not cows). Sexton (2016) continued this argument in her autoethnographic
account of buying, cooking, and eating a plant-based meat replacement product, arguing that in the
process of becoming food, what foods exclude is as important as what they contain. Thus, making meat
from plants required a careful balance, where the products were presented as meat-like in their
nutritional properties and cultural value but without the environmental, animal welfare, and human
health impacts. These wide-ranging contributions demonstrate the versatility of the becoming food

approach and its usefulness in studying new or unusual foods.

2.2.2 Embodied approaches

Several of these studies follow Roe’s (2006b) attention to the embodied practice of consumption (for
example de Jong & Waitt, 2022; Evans & Miele, 2012; Miele & Evans, 2010; Sexton, 2016). To
understand how the bodies of humans and things involved in eating affect one another, Roe (2006b)
drew on the concept of intercorporeality, which holds that all bodies are materially entangled with
other bodies (Weiss, 1999). Roe argues that eating follows when nonhumans (potential food) attract
the practical attention of humans (potential eaters) through intercorporeal sensory signals. The
material intimacy of the bodies allows the eaters to become attuned to what they eat, which is part of
the process of becoming food. These material relationships change how we talk about, think about,
and know food (Roe & Buser, 2016; Roe, 2006b). The eaten affects the eater. Evans and Miele (2012)
developed the term food sensing to describe how humans and food interact. This refers to the deeply
interconnected ways sensing food is always an act of making sense of food. They argue “much of what
occurs when animal foods are consumed takes place not at the level of reflection and cognition but
rather at a more practical - emotional - sensual - aesthetic level” (2012, p. 311). Evans and Miele argue
embodiment is part of food experiences and food knowledges and holds within it a kind of ‘practical

intelligence’ that is involved in our everyday interactions with food.

These embodied approaches are relational in that edibility is conceptualised as relationally embedded
in the material environment (Roe, 2006a, 2006b). Humans sense (smell, see, touch) signals sent out by
nonhuman things. Some signals are immanent to eating, others are not. Thus, it is in the interaction
(the relating) of the human and nonhuman that edibility is formed. Importantly this is not merely a
passive process of sensing by the human. The signals from the nonhuman can also prompt the human
to act upon it. Roe uses Gibson’s (1977) concept of affordances here to explain how the particular
action emerges. The action is both the effect of the state of the nonhuman and the human. Changes

thus lead to a different set of affordances. Roe explains, “The potato holds many variable states: when
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cooked it affords the action of ‘eating’; when lying in the ground under a mound of soil it affords the
action of ‘digging’ to a gardener anticipating a crop of fresh, new, ripe potatoes under the soil; when
caked in mud lying in a sink it affords the possibility of ‘scrubbing’; for a person who dislikes the potato
skin it may afford the potential for ‘peeling’.” (Roe, 2006b, p. 113). Drawing on these studies of the
embodied act of eating will allow me to gain insight into the practical, sensual, and embedded practices
within which insects come to be food. Attending to the embodied interaction between eater and eaten

also allows space for the agency of the nonhuman object, an idea | will expand upon in Section 2.3.

2.2.3 Wider aspects of production

Although relational, approaches which explore the embodied act of consumption tend to draw a
boundary around where this relationality ends. Often, analysis is restricted to practices which
immediately precede eating and the often crucial role of factors beyond this are not considered
(Colebrooke & Miele, 2017; de Jong & Waitt, 2022; Evans & Miele, 2012; Fuentes & Fuentes, 2023;
Roe, 2006a, 2006b; Sexton, 2016). Other authors exploring how things become food have traced the
object further and attended to wider aspects of production. For example, House (2018) explored the
role of academics, the political landscape, and commercial interests in how edibility of insects was
formed in the Netherlands. Contrasting this with the experiences of eaters allowed the author to
demonstrate how the interests of consumers diverged from the interests of producers after initial
consumption. While the network in which the edible insects were produced was oriented towards
sustainability, the consumers required the food they ate to be affordable, tasty, and easy to access.
Therefore, attending to wider factors was crucial in exploring differences in what edible insects needed
to be and do. | draw upon this approach in my study to shed light on why the edible insect sector in

Aotearoa declined.

In her study of kangaroo meat, Probyn (2011) likewise turned her attention to wider factors. However,
instead of physical production, she traced edibility formation through environmentalist arguments,
promotional campaigns, animal activists, and the popular children’s television character — Skippy.
Probyn explored these different associations and showed how kangaroo meat was rendered inedible
in specific contexts. Attending to factors beyond consumption was essential to understanding how
inedibility is formed. This sheds light on the becoming food process beyond considering edibility
formation alone. It will be of particular importance in this study, as understanding why edible insects
weren’t eaten will be crucial to examining why the sector declined in Aotearoa. Like Probyn, Stephens
(2022) explored the role of promotional material in edibility formation. However, instead of marketing
materials for the product cultured meat, he examined the recruitment videos of a company which
produces it. This allowed the author to identify the process of rendering a product ‘producibile’, an

idea | will expand on in the next section. Sexton (2020) likewise explored the role of the producer in
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edibility formation, exploring how the place of Silicon Valley in California was shaping the possibilities

of what alternative proteins could be.

The present study likewise traces edible insects beyond the practices that lead immediately to eating
to attend to differences in what insects needed to be and do and the formation of insect inedibility.
However, | also maintain Roe’s (2006b) commitment to attending to bodies, materiality, and
embodiment. Notably, this is often missing from studies that explore wider factors of production (for
example Krzywoszynska, 2015; Sexton, 2018; Sexton, 2020; Waitt, 2014). For instance, while House
(2018) interviewed insect eaters in his study of the Dutch edible insect market, this relied on
participants’ accounts of eating, and more embodied methods of data collection were absent. In this
study, | attend to both the broader factors surrounding the embodied practice of eating and the
embodied practices involved in producing edible insects. Stephens (2022) highlights the importance of
the embodied practices of producers, arguing that their labour physically and symbolically brings
cultured meat into being and thus is an essential part of both the ‘process of becoming’ and the
creation of this new sector. As such, in combining attention to both wider factors of production and

an embodied approach, | also consider the embodied practices of edible insect producers in this study.

2.2.4 Conceptualising food and edibility

While frequently used in the becoming food literature, the terms food and edible and how they relate
are often not clearly defined. In Roe’s (2006b) initial article, the terms are linked — to become food
means to become edible. Because Roe focused on bodies and consumption, she traced edibility
formation through the practice of eating. Roe describes eating as the “definitive meaning-making
event” and identifies this as the moment a thing becomes food (Roe, 2006b, p. 110). Prior to the
process of eating, items exist merely as "foodstuff," and only when they become “caught up in the
process of being eaten” (Roe, 2006b, p. 112) do they become food. In this way the process which leads
to a thing becoming food are those practices which render it edible. The questions ‘how do things
become food?’ and ‘how do things become edible?’ are asked in the same breath. As such, Roe (2006b)

uses the terms food and edible interchangeably.

Some who draw on Roe’s (2006b) becoming food approach identify a difference between these terms
but do not articulate the difference. For example, Blichfeldt et al. (2015) imply the terms are different
by stating that they intend to examine how consumers categorise “food as edible or not” (p. 89).
However, they do not discuss what it means for a thing to be food if it is not edible. Other authors have
unpacked these terms further. In their study of how food becomes waste (and sometimes food again),
Coles and Hallett (2012) acknowledge that the categories of food and edible do not always overlap.
The authors argue that while discarded salmon heads are not food because they have been designated

‘waste’ and thus not worth keeping, they are still edible. Although they do not explicitly articulate it,
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the ‘edible’ the authors describe here refers to a thing which is technically edible. They note “We are
not convinced that eating waste is acceptable — even if it is edible and fulfils basic biological
requirements for bodily reproduction.” (Coles & Hallett, 2012, p. 166). While the salmon heads are
technically edible in that they can be consumed and do the biological work of fuelling our bodies, they
are not deemed ‘acceptable’ as food due to geographically situated moral evaluations of what can and

can’t be eaten.

This notion of ‘technically edible’ is a common but often unidentified thread which runs through some
becoming food literature. For example, in his article on urban foraging, Nyman (2019) argues things
can have the quality of “material edibility” (Nyman, 2019, p. 175) but not become food. Similar to Coles
and Hallett (2012), the edible Nyman refers to here describes biological digestibility and calorific
content. This differs from the social or cultural status of food, which Nyman argues “cannot be found
in its edibleness or bare matter but through the varying material, cultural, legal, environmental,
scientific and spatial assemblages which give rise to it” (Nyman, 2019, p. 170). Like Coles and Hallett
(2012), Nyman argues becoming food depends not only on the material content of a thing, but various
other material and cultural aspects and the complex ways humans relate to a landscape. Thus, Nyman
argues that a thing can be edible but not food. To demonstrate this, he notes that many plants grow
in the city that are edible but not eaten, such as nettle, dandelion, garlic mustard, and three-cornered
leek. Becoming food is, therefore, a process of identifying whether or not a thing is biologically able to

be consumed.

This conclusion leads Nyman (2019) to propose an additional ‘moment of meaning-making’ in the
process of things becoming food — acquisition. He argues the practice of acquiring food by picking or
collecting it acts the same way as eating does to transform a thing from foodstuff to food. Therefore,
rather than a thing becoming food at a particular moment as in Roe’s (2006b) analysis, meaning-
making is spread out over different moments. In this way, a thing’s categorisation as food is not solely
based on whether it is eaten or not. Several other authors have proposed additional steps of meaning
making on top of eating in the process of becoming food. Stephens (2022) suggests that novel foods
must not only be rendered edible but also producible by alternative food companies. Similarly,
Guthman and Biltekoff (2023) claim that novel protein products must also be investible. Through these
steps, the becoming food approach is complexified, and attention is expanded beyond the act of eating

alone. To continue exploring the complexity of food, | turn now to material semiotics.

2.3 Material semiotics

Material semiotics is not a single approach but a set of overlapping methods, sensibilities, and concerns
that attend to both meaning and materiality (Law, 2019). Included within these are Actor-Network

Theory (ANT), feminist material semiotics, post-colonial material semiotics, the projects which have
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followed them, and related lines of work in the disciplines of social and cultural anthropology, cultural
studies, and geography (Law, 2019). ANT is the most widely used of these approaches. It rose to
prominence following Michael Callon’s (1986) study of Saint-Brieuc Bay scallops and Bruno Latour’s
(1988) analysis of Pasteur and the anthrax vaccine. While ANT arose within Science and Technology
Studies (STS), and its original use was primarily centred on technoscience (Sismondo, 2004), it has since
been applied across a wide range of fields, including education (Fenwick & Edwards, 2010), healthcare
(Cresswell et al., 2010), and accounting (Justesen & Mouritsen, 2011). Feminist material semiotic
approaches have also spread widely throughout the social sciences. These include Haraway’s (1988;
1987) exploration of objectivity and situated knowledges, and her famous ‘feminist cyborg’, as well as
Vicky Singleton’s (1996) exploration of the political usefulness of ANT and the impacts of
postmodernism on feminist approaches. This broad body of work also includes texts such as Karen
Barad’s (2007) book on agential realism and Myer’s (2008) study of the embodied work of protein
crystallographers. More recently, material semiotics has turned its attention to post-colonial studies
(for example Law & Lin, 2017a; Lin & Law, 2018; @stmo & Law, 2018). Topics of concern here include
the ongoing difficulties arising between colonial and indigenous knowledges and ways of relating to
the world (Joks & Law, 2017) and the project of inflecting STS theory with non-Euro-American terms
and concepts (Law & Lin, 2018).

One of the core sensibilities of material semiotic approaches is the conceptualisation of reality as
relational. Following Callon (1986), attention is paid to the elements that make up reality. These
elements are materially heterogeneous and include both the human and nonhuman. For example,
some of those appearing throughout this thesis include teeth, farmers, researchers, caterpillars, mass
spectrometers, cooking skills, festival stalls, toothpicks, and regulatory documents. Material semiotic
studies explore how these heterogeneous elements relate to each other (Law, 2019). Different
metaphors have been used to describe this process, the most common being a network (Callon, 1986;
Latour, 1988). However, the metaphors for this include weaves (Ingold, 2021) and webs (Haraway,
1987, 1988) , while others have described this process as fluid (de Laet & Mol, 2000). Material semiotic
studies tend to trace different ways elements relate and explore the results of this patterning.
Importantly, reality is the result of these relations (Law, 2019). In this way, reality is not predetermined
but is the result of the ‘network’ (Latour, 1999, 2005; Law, 2002, 2004, 2009). As Mol (2010) explains,
a fish “depends on, is constituted by, the water it swims in, the plankton or little fish that it eats, the

right temperature and pH, and so on” and does not exist outside of these elements (Mol, 2010, p. 257).

As these networks come together differently, there is no single reality (Law, 2019). In other words,
“material semiotics works without a unifying explanatory scheme” (Law, 2019, p. 8). It does not seek
to explain social phenomena with underlying fundamental social mechanisms. Material semiotic

approaches do not deny these phenomena exist, but they argue that they come in “endless different
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non-cohering forms” (Law, 2019, p. 9). Therefore, rather than presenting ambitious, universally true
theories, material semiotic approaches explore situated and contextual worlds. For this reason,
material semiotic research consists of case studies, and discussions of the theoretical are always closely
interlinked with the empirical (Law, 2019). In resisting the explanatory reductionism of grand
narratives, inquiry into the social as messy and multiple is opened up (Law, 2004). Instead of looking
to provide a fundamental explanation for why things happen, it tells stories about how things happen
(Law, 2009). Therefore, this kind of research often focuses on how things come to be or not. This is
important in how | approach the questions of my thesis. | do not seek de-contextualised ‘rules’ about
human behaviour that are true everywhere or a single, universally true answer to why edible insect
sectors decline or fail. Rather than a ‘grand narrative’, | endeavour to explore and present a patchwork
of stories that shed light on the edible insect sector and the process of becoming food without

smoothing away the complexity.

Importantly, if reality is the result of relations between different elements, outcomes are not solely
the result of human action. Instead, nonhuman elements are considered to be as equally social as
people (Latour, 2005). This proposition is central to material semiotic approaches and asserts that
categories, binaries, and classifications are the result of social organisation rather than the cause of it
(Latour, 2012 [1993]). Therefore, there is no fundamental difference between different kinds of things.
This approach of ‘generalised symmetry’ holds that humans and nonhumans alike can act and
influence events and outcomes (Callon, 1986; Latour, 1988)2. Over the previous two decades, these
ideas have been widely explored in more-than-human geography, which seeks to decentre human
exceptionalism and acknowledge the complex relations between humans and diverse nonhuman
entities (Dowling et al., 2017; Whatmore, 2006). Nonhuman actors can have agency because material
semiotics disentangles agency from intentionality (Law & Mol, 2008). Any entity can act and therefore
be an actor if it makes a difference. Acting does not require control or mastery, and often, the results
of acting are unexpected. This anti-essentialist approach is sometimes referred to as a ‘flat ontology’,
and argues difference arises from how objects are done (the concept of enactment will be discussed
further in Section 2.3.1. This is useful because it allows the researcher to explore what one actor does

to another, and what effects it has (Law, 2019).

A flat ontology is perhaps the most radical proposition of material semiotics and, as such, has faced
severe critique. Some argue that placing humans and nonhumans on equal footing ignores human
values and thus runs the risk of uncaring nihilism (Boelens, 2021). It has also been argued that this

approach ignores frameworks that arise from earlier events which inform what occurs and the force

8 This concept follows on from the strong programme of the sociology of scientific knowledge (SSK), which held
that scientific claims should be treated the same regardless of whether they were ‘true’ or ‘false’, because they
were produced the same way (Bloor, 1976).
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of ‘human reason’ (Roden, 2004). Perhaps the most persistent criticism is that a flat ontology does not
properly attend to the existence and importance of power relations and inequality (Jones Il et al.,
2007). However, others argue that a flat ontology does not deny these hierarchies, scales, and
boundaries, but instead rejects the idea that they exist a priori (Boelens, 2021). In this way, a flat
ontology doesn’t denounce power relations but instead takes them as relational, not fixed, and
ongoingly reproduced (Boelens, 2021). Law (2019) also reminds us that in material semiotics,
“philosophy is not a foundation, but simply another possibly useful resource for thinking” (2019, p. 4).
While this ontological position has proved useful in my research for understanding differences in edible

insects, this is not to say it will be useful in addressing every research question.

2.3.1 Multiplicity

In examining the decline of the edible insect sector, | sought to explore differences in what edible
insects needed to be and do. Therefore, | drew upon the concepts of multiplicity and enactment. This
strand of material semiotics in which these concepts were developed particularly focuses on how
differences in reality emerge and are resolved. It was, therefore, instrumental in the project of this
thesis. Developed by Mol (2002), the concept of multiplicity holds that reality exists in multiple,
partially connected versions rather than as a singular, unified phenomenon. This concept challenges
the assumption that differences in reality are merely different perspectives on the same underlying
thing. In her book The Body Multiple, Mol (2002) described the disease atherosclerosis, detailing
different ways it was diagnosed and treated in the hospital she observed. Mol observed that
atherosclerosis manifested differently in these different medical practices. This included pain in the
patient’s legs when they walked, narrowed places in arteries when they were viewed on a radiograph,
increased blood velocity in Doppler measurements, and a grey-white paste scraped out of blood
vessels. She noted that these were not different interpretations of the disease but materially different
phenomena. In some cases, the measurement techniques produced contradictory results and work
needed to be done by medical professionals to co-ordinate the differences these different practices

produced — a point | will expand on in Section 2.3.3.

As a result of these observations, Mol argued that this was not a case of different perspectives of a
singular disease but that these were different enactments of that disease. In other words, they were
different ways the disease was brought into being. Mol proposed that reality is enacted into being
through practices. As such, the different diagnosis techniques do not reveal different aspects of a single
disease but enact it differently. In this way, the object of atherosclerosis is not a fundamental, pre-
existing phenomenon. Mol argues that objects are not singular things viewed from different
perspectives; rather, they come into (and out of) being through the practices in which they are

manipulated. They, therefore, do not exist outside of these practices. Importantly, because practices
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are multiple, reality too is multiple®. Mol’s (2002) approach, therefore, challenged the powerful,

modernist narrative within Western medicine and science that reality is singular (Latour, 2012 [1993]).

However, that is not to say that reality fragments endlessly. Importantly, there is not an endless
number of different realities (Law, 2004). Although objects such as disease differ from one practice to
another, there are relations between these practices (Law, 2004). Mol explains that the hospital
building “isn't divided into wings with doors that never get opened” (Mol, 2002, p. 55). Despite the
differences between the atheroscleroses, they are connected. While objects are multiple, they hang
together somehow. This prompted Mol to describe reality as “more than one — but less than many”

(Mol, 2002, p. 55). | will discuss different ways this is achieved in Section 2.3.3.

Therefore, instead of focusing on people and groups, to understand an object, we must ‘un-bracket’
practices (Mol, 2002). It is through practices that orders are generated. Therefore, understanding what
something ‘is’ is no longer attached to general assumptions about its nature. Instead, what something
is becomes an empirical question that can be answered by tracing practice (Law & Lien, 2012). In asking
how an object is done, we are thus asking what an object is. In following these authors, | seek to
understand what edible insects are by attending to how they are done. Throughout this thesis, | will
describe different practices in which edible insects are enacted and take the ontological position that

they do not exist outside of these practices.

The verb enact differs from that of ‘construct’. The social constructivist approach is grounded on the
assumption that there is a single way of ordering the world and thus implies that reality has a fixed,
singular form (Law, 2009; Law & Lien, 2012). Enactment, however, implies that reality is constantly in
the making. Things do not exist outside of the practices in which they are enacted. In other words, it is
only within the act that the object is enacted. Acting and being enacted always go hand in hand (Law
& Mol, 2008). In linguistic semiotics, words give each other meaning. In material semiotics, this insight
is extended to objects. Entities “give each other being” (Law & Mol, 2008, p. 58). What each actor does
(and therefore what it is) depends on the actors around it — they may allow or restrict it to act in
particular ways towards particular things, following specific rules. And the actor’s specificities mean it

may do (or not do) particular, sometimes surprising, things.

Importantly, these arrangements are not static. Reality emerges as a dynamic, ongoing performance
rather than a fixed backdrop against which action unfolds. Reality isn't waiting to be discovered but is
multiple, contingent, and actively produced through heterogeneous relations between humans,
technologies, concepts, and materials. This can be understood with the metaphor of choreography.

Thompson (2005) describes ontological choreography as the “dynamic coordination of the technical,

% For an aligned analysis of multiplicity and enactment in economic life, see Gibson-Graham (2008).
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scientific, kinship, gender, emotional, legal, political, and financial” (p. 8). Law and Lien (2012) use this
concept in their analysis of Atlantic salmon. They describe salmon vaccination, in which the fish are
anaesthetised and moved by hand from a work surface to a conveyor belt. The authors explore the
practices which enact salmon and pay particular attention to how agency is enacted. They posit that
we might think of these practices as a set of repetitious relations which enact a distribution of agency.
For example, there is “the salmon passive”, which lies still, is taken into the machine and vaccinated,
but also the “the salmon not passive enough”, which seizes agency and slips out of the hand or off the
vaccination conveyer belt (Law & Lien, 2012, p. 368). This agency is done relationally in these practices,
in particular moments. Law and Lien argue that the choreography goes wrong when agency is seized
elsewhere. For example, a fish slips from the conveyer belt, an arthritic joint allows a salmon to slide
through the fingers, or an oversensitive machine mistakenly decides a fish is turned the wrong way
and rejects it. Importantly, as there is no underlying reality of what a salmon is, the choreography (in
this example the way agency is distributed) must be sustained to retain its shape. These relations are
never settled; they require constant maintenance and can shift in unexpected ways when new actors

enter or existing connections are reconfigured.

2.3.2 Material semiotics and becoming food

Although | have presented material semiotics and the becoming food as separate approaches here,
they overlap in many ways. The becoming food approach draws heavily from ANT, particularly in
conceptualising food as relational. Roe mobilised Whatmore’s (1997) use of ANT, which took into
account factors such as trust, reciprocity, knowledge, and economic and political factors. The
characteristics of ANT can be seen in Roe’s shifting of attention from producers and consumers to the
bodies of humans and nonhumans'®. Her attention to heterogeneous elements such as tastes,
textures, smells, knives, skills, cloths, and chopsticks was reminiscent of earlier ANT studies such as
those by Callon (1986) and Latour (1988). As in these earlier studies, the nonhuman elements identified

by Roe have agency in the becoming food approach.

While Roe’s (2006b) study is partially ‘ANT-inspired’, there are key conceptual differences to ANT and
material semiotics more broadly. In particular, Roe does not adopt the idea that there is no
fundamental difference between things and considers the ‘cultural’ as a category and force of its own.
Roe states she used ANT to understand “the practices and processes that go on at a more primary level
than those in political and economic structures” and “appreciate the micro-level moralities and
meanings that emerge through practice” (p. 108). This interpretation seems to result from a common

misreading of ANT, which fails to accept the proposition that scale is an achievement of the actor

10 This was also a trend in embodied food studies at the time (Lockie, 2002; Miele & Murdoch, 2002; Probyn,
2004).

24



rather than something that pre-exists (Callon & Latour, 1981, for further discussion see Latour, 2005).
Rather than engaging directly with the work of authors such as Callon, Latour, Mol, or Law, Roe draws
on Thrift’s (1999) relational materialist approach. In following Thrift, Roe considers that the ‘thing’
which may or may not become food is an “asocial, anatural vital material”, which “over time—space...
becomes affected and thus altered by what is done to it by humans and nonhumans and the processes
it becomes caught up in” (Roe, 2006b, p. 110). This approach, therefore, assumes there to be a
fundamental, pre-existing ‘thing’ which exists independent of the material and the social. This explains
why, although Roe attends to practice in a similar way to Mol (2002), she does not make the extension
to multiplicity. It also impacts the kinds of questions she asks about difference. Roe recognises that
practices pertaining to food can be different, noting that this results from “differentiated habits,
opinions and practices” of consumers (Roe, 2006b, p. 105). However, Roe seeks to account for why
difference occurs rather than what effect it has. This means the impact of difference between practices

has not been explored well in this body of literature.

Importantly, Roe’s becoming food approach spawned a small body of literature that explores how
edibility and food are formed. Rather than a collection of similar theoretical approaches, this body of
literature approaches this question in various ways. While some are aligned with the embodied
approach to food (Evans & Miele, 2012; Sexton, 2016; Waitt, 2014; Waitt & Phillips, 2016), others take
a practice theory approach (House, 2019), biopolitical approach (Sexton, 2018), or sit within economic
geographies (Sexton, 2020) or food tourism (de Jong & Waitt, 2022). However, many of these studies
overlap with or are informed by material semiotics (for example Colebrooke & Miele, 2017; Guthman
& Biltekoff, 2023; House, 2018; Nyman, 2019; Roe, 2006a). Several of these studies have mobilised
aspects of material semiotics to further develop conceptualisations of food and edibility. For example,
drawing heavily on ANT, House (2018) describes how heterogeneous actors like academics,
mealworms, product forms, and supermarket shelves constructed the edibility of Dutch company
Insecta’s insect-based products. House draws on Callon’s (1986) concept of enrolment to describe the
process by which these diverse human and nonhuman actors were brought into alignment. He argues
the successful construction of edibility relied on the enrolment of these actors into a network. This
enrolment required the ‘translation’ of diverse interests towards a unifying idea (Callon, 1986; Latour,
1996). In drawing on ANT House (2018) proposed that edibility is a network effect as it results from

the successful translation of interests.

Unlike the technical or material edibility implied in some becoming food approaches (for example
Coles & Hallett, 2012; Nyman, 2019), in drawing on the anti-essentialist stance of material semiotics,
House’s (2018) ‘edible in principle’ is the result of socio-cultural factors, not an inherent quality of the
object. Like Nyman (2019), House holds that food and edible are not the same thing. However, he

conceptualised this in a slightly different way. While Nyman’s study emphasises knowledge and
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acquisition as important in the becoming food process, House argues that it is possible to know a thing
is edible but still not eat it. He gives the example of Brussels sprouts, which a person may recognise as
edible but not want to eat. Instead of drawing a line between food and edible, House defines two
different kinds of edibility here: edible in principle and edible in practice. He argues that while the
interests of consumers and producers aligned in a way which led to consumers trying insects and thus
forming the insects as ‘edible in principle’, their interests were not aligned in a way that produced

routine consumption of insects. Therefore, they did not achieve edibility in practice.

In making this conceptual move, House (2018) is able to better deal with the complexity of the category
of edible, as he provides an explanation for how people can know a thing is edible but still not eat it.
However, he does so without resorting to a definition of edible that is fundamental and intrinsic to the
object. In my study, | likewise abandon the notion of anything being ‘inherently edible’. When we treat
'technically edible' as the inherent definition of edible, we obscure the social, cultural, and material
processes that enact this definition. This approach wrongly privileges biochemical compatibility with
human digestion as the 'true' definition of edible while masking the extensive work performed by
various actors — scientists, regulatory bodies, cultural traditions, and technologies — that collectively
establish and maintain this particular enactment of what can be eaten. Rather than being an inherent
property, 'technical edibility’ is one among many possible ways of enacting edibility and requires

continuous effort to assemble and sustain.

House’s application of ANT to the becoming food process provided useful insight into the category of
edible. The distinction of edible in principle from edible in practice provides a useful conceptual focus
for those whose primary interest is promoting new foods. As House (2018) argues, what is primarily
important when producers seek to sell new foods is not whether they are eaten once but whether
people continue to eat them regularly. He noted eaters of Insecta’s insect-based convenience food
undertook trial consumption, but not sustained or routine consumption, a result which has been
documented elsewhere (Tan et al., 2016). House argues that the socio-material arrangements that
construct edibility in principle may work against the construction of routine consumption. For
example, the Insecta products were ‘scripted’ as particular meat replacers, such as burger patties. The
familiarity of the shapes, cooking methods, and textures this presented assisted in the products
becoming ‘edible in principle’. However, this scripting meant the Insecta products were also subject to
the same criteria as other meat replacers (largely plant-based alternatives). In comparison to these,

the Insecta products tended to be more expensive, less tasty, and often not available.

House (2018) argues that the interests of Dutch consumers did not align with those of the production
company. The consumers’ need for appropriate price, taste, and availability was not fulfilled. The

networks were not assembled in a way that produced successful, routine consumption of insects. This
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resulted in a ‘passive rejection’ of these products by many consumers, which House calls “a failure to
integrate” (House, 2016, p. 55). The products were not intentionally avoided by consumers, but due
to cost and availability they were not eaten. In his analysis House (2018) echoes others in identifying
taste, price, and availability of insect-based protein products were an impediment to repeat
consumption (Yates-Doerr, 2015b). While the goal of this study is not necessarily to promote edible
insects as a food source, this was the goal of those in the Aotearoa edible insect sector this thesis
examines. The insights provided by attending to different ‘kinds’ of edibility will be highly useful in

understanding why this sector wasn’t successful.

Like Roe (2006b), for House (2018), food and edibility are linked. The definition of a thing as food is
inextricable from the definition of a thing as edible. Hose describes a thing which is ‘edible in principle’
when it has been eaten once but does not continue to be eaten. Entry to the category of food is,
therefore, still dependent on the act of eating. Notably, House explores the ‘construction’ of
edibility/food, not enactment. Although House does not consider edibility an intrinsic property of an
object, he does not make the move to multiplicity. Therefore, while he creates a distinction between
eating a thing once and eating it regularly, the category of food remains singular — it is a thing which is
eaten. To further conceptualisations of the becoming food process, in this thesis, | explore how edible
insects are enacted as food in multiple ways. As discussed in Section 2.3.1, this conceptual approach is
useful for interrogating differences between practices. It will therefore be valuable in examining what

led to the decline of the Aotearoa edible insect sector.

Multiplicity of food

Some studies in the becoming food literature have used the concept of multiplicity to explore the
categories of food and edibility. In a study published the same year as her becoming food article, Roe
(2006a) discussed multiple carrots invoking work from Law and Mol (1995). However, Like House
(2018), Roe explores the construction of edibility. Her analysis extends only to how different humans
interpret the materiality of carrots. Roe’s conceptualisation maintains the carrot as a singular
ontological object, which can have a variety of meanings placed upon it by the humans who interact
with it. Roe acknowledges that the materialities of carrots affect the eater and that it is between the
two that edibility is formed. Yet the contingency of edibility is placed solely on the consumer. She

explains:

For some people, peeling, chopping, and scrubbing contributes to the preparation of an edible
carrot; whereas for others it does not: different practices are part of the process of making
something edible, creating your own intimacy with the materiality of what you will then eat.
We begin to witness in the first extract, above, how the edible relation between the human

and the nonhuman is contingent on different qualifiers; for example, “I like my vegetables
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firmish", not “soggy". In this instance it is the material integrity of the carrot that Sheila finds
to be at fault: the material integrity of the carrot as soggy fails to be edible according to her.

(Roe, 20064, p. 473)

The material plays a role, but only in so far as it meets a particular human’s category of edible. Different
humans may have different ‘qualifiers’ for what an edible carrot is hence the edible carrot is multiple.
Yet, this analysis holds to a singular ontology, where different humans interpret a singular object
differently. Roe’s concern then becomes the different ways in which humans sense these qualities
rather than different ways in which carrots may be enacted. While Roe explores how the different
material forms of the carrot affect the formation of edibility, she does not explore how the enactment

of edibility materially reshapes the carrot.

In his study on urban foraging Nyman (2019) also invokes multiplicity. Drawing on Carolan’s (2013)
synthesis of the shift towards relationality, process, and multiplicity in agrifood scholarship, Nyman
describes how a cityscape can be both food scarce and abundant, as each are not descriptions of
material reality but “entanglements of emergent social relations between people and things, in time
and space” (Nyman, 2019, p. 178). As noted in Section 2.2.4, Nyman argues that the ontological status
of ‘food’ is not located in its “edibleness or bare matter”. Instead, arises from “material, cultural, legal,
environmental, scientific and spatial assemblages” (Nyman, 2019, p. 178), an argument which is
distinctly material semiotic in tone. Although Nyman does not explicitly refer to material semiotics or
ANT here, he draws on several works which take an ANT approach (for example Goodman, 2001).
Nyman attributes the ability of a city to be both food abundant and food scarce to an unevenness of
relations across the urban landscape. The author suggests that this is because that there is a difference
between what is edible and what is food. Whether a thing is edible or not is rooted in its material
properties, while whether it is food depends on ‘cultural’ notions of what can be eaten (for example

things that grow in a city are dirty and therefore not edible) and factors such as access.

In some ways, this distinction bears resemblance to the work of Mol (2002), Law (2002), and others
engaged in the project of exploring multiple objects. However, as noted above, Nyman does not
explicitly discuss or interrogate the category of ‘material edibility’. Like other interpretivist approaches,
Nyman takes this edibility as something that exists ‘out there’ and is waiting to be discovered. He notes
that “as verdant and productive as a city’s landscape may appear, there is no guarantee its edible
plants will come to be understood and used for food” (Nyman, 2019, p. 178). The implication is that
there is a singular definition of what edible is, while the object’s status as food is located in the human’s
recognition of those edible qualities. While the cultural acceptability of the thing as food, knowledge
of its edibility, and the skills to acquire it can vary, the object remains static and singular. The city is full

of things that could be eaten if only humans knew. Importantly, existing becoming food studies such
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as this one do not interrogate the differences that arise when objects are enacted in multiple ways.
Although some use the language of multiplicity, they do not take an ontologically multiple stance.
Instead, these studies take an interpretivist approach to food and meaning, rarely questioning what
the object of food is, and how it comes into being. This presents a significant gap in the becoming food

literature that this thesis seeks to address.

Within material semiotics, several studies have been undertaken that use the concepts of multiplicity
and enactment to discuss food. Rather than primarily interrogating the categories of food and edible,
these studies generally use the concept of food as multiple to think through other questions. While
this literature does not engage directly with the question of ‘how things become food’, these studies
offer insight into how food can be conceptualised. These authors demonstrate that food is enacted
differently in different practices. For example, Mol (2012) describes how in Dutch dieting techniques,
food is varyingly enacted as a fuel that provides a body with the resources to function, an input variable
that may increase or decrease the chance of the body becoming unwell, molecular building blocks
which participate in physiological processes, and a source of pleasure. Mol uses this approach to
explore the different assumptions embedded in these enactments of food and what they mean for the
person trying to change their diet. For example, she demonstrates that dieting techniques which divide
food into the categories ‘preferable’, ‘middle way’, and ‘as an exception’ are embedded with the idea
that eating what you like should be done less. This implies that the body is constantly craving pleasure

and if not controlled by the ‘rational’ mind, will eat too much.

On the other hand, advice to ‘enjoy your food’ by cultivating your cooking and sensory abilities
incorporates the assumption that mindful eating and the skill of self-care allow the body to handle
food in a better way. Rather than a craving body that the mind must subjugate, the body is a tool, that
knows what it needs. Instead of being avoided, pleasure is a tool for modulating what we eat. Exploring
the different enactments of food allowed Mol to shed light on the assumptions embedded in dieting
advice and how this enacts different bodies. In following Mol’s approach, in this thesis, | explore how
insects become food by attending to different ways they are enacted as food. As | do so, | will attend
to the assumptions embedded in these enactments about what edible insects are, what food is, and

what this meant for the Aotearoa edible insect sector.

Importantly, although several of the enactments Mol (2012) discusses are rooted in the science of
nutrition, these are not taken to be innate or universally true. This contrasts starkly with the notion of
‘technically edible’, which has emerged in some becoming food studies and has been treated as fixed
and privileged over other ways of defining food. In studies that employ a multiple ontology all aspects
of reality are conceptualised as enacted in practice, including the practices of science. For example,

Yates-Doerr (2015a) explored different enactments of meat in the Guatemalan highlands, taking a
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particular interest in the category of species. In analysing food this way, she also began to address
(although not explicitly) what food is. In the Guatemalan village, Yates-Doerr studied, ground beef and
soybean were used interchangeably in a traditional dish. The author argues this was not a case of the
foods being known through their biochemical components and thus being interchangeable because of
their similar protein, iron, and vitamin content. Rather, Yates-Doerr argues that ‘meat’ was enacted
here through preparation. Regardless of whether the meat was beef or soybean, it was seasoned,
cooked, and presented in the same way. Meat was, therefore, not defined by its essence or phylogeny

but by its taste, texture, and position in the meal.

However, in the same kitchen, a different enactment of meat could also emerge, one defined by its
origin. In keeping with the household’s Catholic tradition, on Fridays, the meat eaten by the family
must come from fish. Drawing on the anti-essentialist stance of material semiotics, Yates-Doerr
(2015a) argues that categorisation does not always depend on knowledge of essence. Traditional
taxonomic principles divide species into categories with an underlying, true property. Categorisations
of meat that are based on species are thus rooted in the notion of a universal, definable, orderable,
and singular world. Yates-Doerr challenges this, arguing that “life and its substances can be arranged
in other (also real, true) ways” (Yates-Doerr, 2015a, p. 312). She does not claim species do not exist;
rather, “they do not exist outside the practices through which they come into being” (Yates-Doerr,
20154, p. 319). Meat is the result of specific, situated practices. Rather than attempting to define meat
in absolute terms as if there were a singular truth to its essence, Yates-Doerr suggests we “instead

follow the practices in which the category takes form.” (2015a, p. 320).

Yates-Doerr (2015b) similarly demonstrated the contingency of scientific categorisations of food in her
exploration of edible insects. In this study she more explicitly attended to the category of edible,
arguing edibility of insects is contingent on a variety of factors such as life stage, digestibility, where
they are reared, and what they have eaten. In this way, edibility is not an inherent property of an
insect, but instead is dependent on context (Yates-Doerr, 2015b). Yates-Doerr describes the difficulty
edible insect producers at Wageningen University encountered when they found their definition of
edible insects did not align with that of the rural Kenyan consumers they were hoping their product
would be eaten by. The researchers assumed their food ‘solution’ could be standardised, scaled up,
transported, and applied at other sites to alleviate food scarcity. They also assumed the local Kenyan
tradition of consuming termites and lake flies would lead to acceptance of their dried mealworm

product.

However, to the researchers’ surprise, many villagers presented with the mealworms responded with
disgust, drawing no connection between the fresh and tasty insects they normally consume and the

dry product from the researchers. This was because the taxonomic classification employed by the
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scientists, and considered by them a universal standard, did not align with the locals’ classification by
taste and presentation. The contingency of edibility butted up against the scientific model of the object
of food, which purports to be universally true and consistent, not changing its form from place to place.
In response to this, the researchers realised that the focus must be shifted to locally embedded
classifications of food (Yates-Doerr, 2015b). Insects and edibility cannot be treated as singular and
uniform. Yates-Doerr argues that no insect can be globally edible because there is no singular ‘global’.
Importantly, these are not different perspectives or interpretations of the edibility of insects, but
different ways of enacting what is edible. In this thesis | will likewise treat edibility and food as enacted
in practice. In following Yates-Doerr’s advice, | do not seek general definitions of the category of food
or edibility but attend to the practices in which these categories take shape. While attending to
practices is also central to becoming food studies, this anti-essentialist stance is often not extended to
the biological matter of food. Importantly, in a material semiotic approach, scientific practices and the
foods they enact are not privileged over other ways of doing food. This allows for the contingency of

all enactments of food to be interrogated, not just those which are deemed ‘social’ or ‘cultural’.

A recent chapter by Lien (2023) on food in Artic Norway applied the concepts of multiplicity and
enactment to the categories of food and edibility more explicitly. Although Lien does not engage
directly with the becoming food literature, her line of questioning is very similar. Lien argues that the
object of ‘food’ is often taken for granted and asks, “How does food emerge in the first place?” and
“How do entities recognized as food come into being in the lively fabric of life?” (Lien, 2023, p. 114).
Lien is concerned with understanding how food is done, particularly how eating “transcends and marks
boundaries between food and self, and between the inside and the outside of human bodies and social
persons” (2023, p. 131). She, therefore, treats food not as a category defined a priori but as a category
which is unstable from the outset. This means that unlike most studies within the becoming food
literature, her study is not epistemological and interpretive. Rather than being concerned with how
different people know, perceive, or attach meaning to foods, her analysis is ontological and therefore
concerned with understanding how food is enacted. Like Yates-Doerr and Mol, Lien takes the
ontological position that reality does not exist outside of the practices in which it is enacted. In line
with the material semiotic approach of this thesis, | treat food not as a category defined a priori but as
a category which is unstable from the outset (Lien, 2023; Yates-Doerr, 2015a; Yates-Doerr & Mol,

2012).

Lien (2023) explores moments when entities move into and out of the category of food, analysing these
moments as ‘thresholds’. A threshold can be both a border which is crossed or a baseline or upper
limit beyond which a particular phenomenon will occur or cease to occur (Paxson, 2023). Both are
applicable to eating. For example, the act of placing something in your mouth and swallowing can be

conceptualised as a threshold crossing. This is a kind of boundary-work in which the line between self
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and other is negotiated (DuPuis et al., 2017). Equally, edibility can be a matter of tolerance to an
allergen, contaminant, or in the case of diabetics, blood sugar (Moran-Thomas, 2019; Star & Lampland,
2009). Sugary foods may be able to be eaten up until blood sugar reaches a particular threshold. Eating
can be thought of as involving both of these kinds of thresholds. As Paxson explains, “The successful
passage of a foodstuff across the bodily threshold of an eater, affirming edibility, depends on that

eating body’s capacity to receive and incorporate it” (2023, p. 6).

Lien argues conceptualising edibility as the crossing of various thresholds allows consideration of how
food “comes into being in situated and relational practices and helps bridge the gap between
approaching food as a social signifier and approaching food as a material substance” (2023, p. 114).
For example, she describes how cooking cod over a fire rendered it inedible to the elderly father of
Lien’s friend, to whom this cooking method was unacceptable. Cooking here was the moment at which
the fish crossed the threshold of edible to inedible. This is similar to the moments of meaning-making
discussed by Roe (2006b) and Nyman (2019). However, instead of defining specific moments at which
all things become food, such as eating or acquiring, Lien’s moments are multiple and varied and
depend on the situation. This is perhaps best demonstrated by her description of a reindeer calf being
butchered. She explains that several thresholds are engaged as the reindeer moves towards becoming
food. The first occurs when the calf is killed and the animal crosses the threshold from life to death.
The next involves an act of physical separation, where parts of the calf are cut away. The parts are
named ‘stomach contents’ and ‘meat,’ and Lien highlights the significance of this verbal designation in
marking them as edible. The final threshold Lien identified is the shift from inedible to edible, which
she argued occurred in the acts of giving the meat to others and providing culinary suggestions for how

it should be prepared (reindeer heads should be boiled while tongues should be fried).

Unlike in the becoming food literature, Lien’s conceptualisation of edibility is not reliant on the act of
eating. Instead, things can become food in various ways. Notably, Lien (2023) highlights the importance
of naming in the enactment of food. While Roe (2006b) challenges the role of talk in designating a
thing as food, Lien includes naming a thing ‘meat’ as an important part of the practices which enact it
as food. As noted in Section 2.2.4, several recent studies have added steps in the becoming food
process in addition to eating (Guthman & Biltekoff, 2023; Nyman, 2019; Stephens, 2022). However,
others maintain that eating is the definitive moment food becomes (Colebrooke & Miele, 2017; House,
2018). Studies of food that employ a multiplicity approach go further in de-centring the act of eating.
In Lien’s (2023) example, the reindeer was enacted as food through being killed, butchered, and shared

among group members despite not being cooked or immediately eaten.

This material semiotic approach captures transformations through practices such as cutting, naming,

giving, and processing — all moments at which entities can shift in or out of the category of food. Rather
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than a single entry point, multiple pathways exist through which something can gain the status of food.
Importantly, material semiotic approaches conceptualise relationality differently from many becoming
food studies. While Roe (2006) sought to combine relational aspects of "follow the commodity" studies
with attention to embodied practices, her approach remained bound to practices immediately
preceding eating. Material semiotic approaches trace these associations further, enabling greater
attention to the broader factors involved in food enactment, while still maintaining a focus on
embodied practices — something often overlooked in production-focused becoming food studies (for
example Krzywoszynska, 2015; Sexton, 2018; Sexton, 2020; Waitt, 2014). Like Lien, in this thesis, | do
not tie the category of food and edible to the practice of eating but rather allow that things can shift
in and out of these categories in multiple ways. This frees me from attending only to practices that
lead to eating and gives weight to other embodied and contextual practices that are important in the
enactment of insects as food. By approaching food with a multiplicity framework, | decentre the act of
eating, allowing focus on production as embodied practice. In this thesis, | will explore how insects
become (and unbecome) food. In following material semiotic authors, | do not make assumptions
about what food and edibility are and how these categories relate to each other. Instead, | aim to trace

how the categories of food and edible emerge in practice.

2.3.3 Exploring difference

Conceptualising food as multiple opens up a line of enquiry into how different enactments of objects
overlap, interfere or depend upon each other and the possible tensions between them. Yates-Doerr
and Mol (2012) demonstrated how tension can emerge between different enactments in their
exploration of meat in Europe. They describe the enactment of meat in Spain’s central plateau, where
lambs raised on hillsides carry traces of the herbs they fed on, which can be tasted in their meat, thus
offering a glimpse into the origin and life of the animal. This encourages farmers to graze their livestock
on hills where rosemary and thyme grow and butchers to selectively buy from hillside farms. Alongside
this enactment are the requirements of the Food and Agriculture Organisation (FAQ). Here, meat is
enacted as a source of biological contamination and disease, which must be avoided at all costs.
Legislation ensures chemicals, microbes, hormones, and other contaminants do not reach human
populations. Yates-Doerr and Mol describe the tension that emerged between these two enactments.
FAO regulation prevents the traditional practice of home-killing of lambs, thus interfering with the
practice of rearing and eating delicious, homegrown livestock. However, the authors argue that, in
other ways, these enactments strengthen each other. The legislative requirements to store meat in a
cooler not only prevent contamination and disease but also preserve its flavour, and allow the butcher
to store her products for longer (Yates-Doerr & Mol, 2012). Thus, different enactments may “relate

variously” (Yates-Doerr & Mol, 2012, p. 53).
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As noted in Section 2.3.1, multiple objects do not fragment but hang together somehow. Material
semiotic studies have provided several conceptual tools to understand how multiple objects hang
together (Law, 2002; Law, 2004; Law et al., 2014; Mol, 2002). These allow interrogation of the
complexity that arises from different practices and facilitate exploration of how differences between
enactments emerge and are resolved. Several of these tools are not mobilised in this thesis, such as
the ‘modes of syncretism’ proposed by Law et al. (2014) to understand how different enactments of
objects are held together. Other approaches include Mol’s (2016) baroque coherence, which
challenges the binarism of coherence and incoherence using symbols to demonstrate how
contradicting entities can refuse to fit together without fitting in the same lexicon. The conceptual
tools selected for this thesis were chosen based on their fit and usefulness for interpreting the
empirical data of this study. Those that helped me answer my research question were included in this
thesis. In this section, | detail those that will be mobilised to understand the differences between

enactments of edible insects in Aotearoa.

Coordination

Coordination refers to the active practices through which different enactments are made to hang
together despite their differences. Mol describes different modes of coordination, acknowledging that
this list is not exhaustive (Mol, 2002). First, Mol proposes that when enactments do not overlap, one
is made to ‘win’. She demonstrated that in the hospital, if different measurements of atherosclerosis
do not agree, coherence can be achieved by establishing a hierarchy of measurements. For example,
if a patient reports pain in their legs but the laboratory measurements of artery blockage indicate
nothing is wrong, the latter may take precedence over what a patient feels in their body. This is done
by establishing a hierarchy of measurements. In this case, the hierarchy is established by designating
one measurement ‘subjective’ (pain in the legs) and the other ‘objective’ (laboratory measurements)
thus awarding it more weight. In other cases, the discrepancy is dealt with by ‘unbracketing’
practicalities and critiquing one form of measurement. If two measurements do not agree, one may
be assumed to be wrong. For example, the laboratory measurements could have been inaccurate due
to calcified arteries; a patient may report less pain than expected due to gradual onset of the disease,
or changes in their muscle metabolism, or a decreased ability to feel pain due to diabetes. Or they may
have underreported their pain due to a language barrier between the doctor and patient. In each case,
one form of measurement is determined to be paramount, and the discrepancy between the

enactments is explained away. Importantly, this often means conflict does not arise.

However, a lack of conflict does not mean tension does not exist. Mol’s attention to resolving
differences is similar to early work in STS on controversies and how they were resolved (for example

Levidow, 2001; Wynne, 1982). Unlike in studies of controversies, Mol did not assume that controversy
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would always end in the settling of differences. Crucially, the work of coordination does not eliminate
differences; rather, it manages them. The practices of medical professionals in the hospital Mol
observed held these different enactments of atherosclerosis together enough to make action possible
but did not require perfect cohesion between them. In this way the difference is not smoothed away.
Incompatibilities between different atheroscleroses are not necessarily reconciled but can be lived

with.

Coordination of multiple objects does not require complete integration but allows for partial
connections. Law (2002, 2004) proposes that multiple objects can be understood through the
metaphor of fractional coherence. This concept is inspired by the mathematical notion of a fractal, a
line which occupies more than one dimension but less than two. Rather than a thing cohering into a
consistent whole or not cohering at all, Law argues there is a third possibility. The metaphor of
fractionality proposes a world where objects, subjects, and societies can be both singular and multiple.
This notion of being both/and attempts to avoid dualism. This draws upon work by Haraway (1987)
and later Strathern (2004). Strathern noted people do not have single identities. As such, she argued,
‘Strathern-the-feminist’ and ‘Strathern-the-anthropologist’ are not the same. For example, they write
in different ways for different audiences. Yet they are also not entirely separate. Each is included in,
informed by, but not reducible to, the other. Law (2004) argued these ideas about identity also apply
to objects. Fractional coherence allows for objects that both cohere and don’t, held together by partial
connections. This is his explanation for how things can be more than one but less than many. A key
concern of Law’s around this time was reconciling the debates between modernism, which purports a
singular reality with many perspectives, and postmodernism which claims reality is multiple. In a
similar stance to Bruno Latour (2012 [1993]), the approach he articulated implied a world that was not
one or the other. Instead, he argued multiplicity and singularity imply each other (Law, 2002). Entities
oscillate between multiplicity and singularity. An object, therefore, consists of multiple, partially
connected singularities. The concept of fractionality explains how the world can be multiple without

fracturing endlessly as it would in a pluralist ontology.

Distribution

In addition to the creation of partial connections between enactments, incompatibilities can also be
managed by keeping them spatially or temporally separated. Mol (2002) describes this as distribution.
Once again, she presents several forms of distribution, each of which separates elements which have
the potential to clash. In one form of distribution, the different enactments of atherosclerosis were
spread across a patient’s itinerary. The atherosclerosis they were diagnosed with did not need to be
the same one they were treated for, as each had its own site. Differences between them, therefore,

did not cause problems because they were kept separate. However, they were prevented from
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fragmenting by the flow of the itinerary, which was held together by various forms, appointments, and
conversations. Sometimes, the different atheroscleroses were kept apart by being located in different
hospital wings. Atherosclerosis could be both pain in legs and a clogged-up artery, but not both in the
same part of the hospital. Different enactments could also be distributed across different patients,
while other times, they could be held apart by boxes in schematic drawings of the disease. In other
cases, distribution involved a temporal element. For example, surgical treatment at the time of Mol’s
(2002) observation enacted atherosclerosis as encroachment of blood vessels that needs to be scraped
away. In the future a drug that prevents blood from clotting may enact atherosclerosis as a chain of
blood clotting mechanisms. The object of atherosclerosis may, therefore, alter significantly, but if this
process is spread gradually across time, there is no fragmentation. Rather than work being done to

resolve or manage differences, distribution thus prevents incoherence from arising.

The concept of distribution is particularly useful for revealing the role of institutional arrangements in
separating contradictory practices. While coordination highlights the work of creating coherence
across differences, distribution reveals the arrangements that prevent some differences from needing

to be reconciled in the first place.

Inclusion

Another conceptual tool Mol (2002) provides for understanding how different enactments are held
together is inclusion. This mode of managing multiplicity refers to the process by which one enactment
is contained within another. Importantly, the anti-essentialist stance of this approach means the scale
of these relations is not taken as given. Mol’s concept of inclusion does not assume that blood is
necessarily located within an artery, which is situated in a person, who is part of a population. Rather
than being Russian dolls stacked within each other, Mol takes it that relations of inclusion are enacted
in practice and, therefore, can be complex and varied. Mol argues that an artery being operated on is
not necessarily smaller than the patient being operated on. During a procedure, it receives more
attention than the patient and thus may be the larger object. Different enactments can both include
and be included in each other. For example, to determine the incidence of disease in a population,
individuals are counted and thus are included in the population. However, the inclusive relation can
also be reversed. When assessing the severity of disease for an individual, epidemiological data is
considered. The disease may be bad ‘for a woman’. In this way, the individual incidence of the disease

also includes the population.

In this thesis, | will explore how differences between enactments of edible insects are coordinated,
distributed, and included each another. Through coordination | will pay particular attention to tensions
that emerged and how these were managed, acknowledging that ‘managed’ does not mean the

tensions were erased. | will consider the implications of this work for the status of insects as food and
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the outcome of the Aotearoa edible insect sector. The concept of distribution adds to my conceptual
‘“toolkit’ for analysing how differences are managed in practice. Like coordination, distribution allows
contradictions to be resolved without conflict through the mechanism of separating difference. Both
tools will be crucial for examining the role tensions between enactments played in the becoming food
process and the outcome of the sector. In contrast to the partial connections of coordination, or the
separation of distribution, inclusion involves one enactment containing another. This will be useful in
Chapter 7, for playing with the conceptual category of food, and additionally will shed light on why
some edible insects were able to remain. Each tool offers a different way of understanding complex
realities without reducing them to singular entities or treating them as completely disconnected. This
ontological approach will be useful in conceptualising food and edibility in this thesis and continuing
the project of attending to the complexity of these categories, which is ongoing in the becoming food

literature.

Otherness

The idea of an object both including and being included in another also emerged in Law’s
conceptualisation of Otherness. This conceptual tool was developed as part of his work to explore the
ways reality oscillates between singularity and multiplicity, and thus formed part of the project to
understand how difference is dealt with (Law, 2002). Law considered Otherness a type of presence

and absence, what Law calls heterogeneity. According to Law:

Heterogeneity is an oscillation between absence and presence. How it is that whatever is not
there is also there. How that which is there is also not there. Both/and rather than either/or.

Or both/and either/or and both/and. (Law, 2002, p. 96).

To demonstrate presence and absence, Law used the example of the P.17A aircraft. Law argued there
were different forms of presence and absence. In ‘heterogeneity/simplicity’, things are left out to
reduce complexity. Each part of the equation could be magnified. For example, ‘gust response’
describes the relation between two other terms — lift and angle of attack. However, these details are
left out of the equation for simplicity. In ‘heterogeneity/materiality’ the more bodily aspects of flying
the aircraft are made absent, such as the sweat, fear, and nausea of the pilots. Yet, at the same time,
these are translated into things which are present. The materiality of the pilots’ responses cannot be
incorporated into the equation, but the maximum value for ‘Gust response’, which the pilots can

tolerate without feeling nauseous, can be incorporated.

The type of presence and absence that is most relevant to this thesis is one that Law calls
heterogeneity/Otherness. He explains that to minimise the effectiveness of the Russian enemy

defences, the aircraft must be able to fly at a high speed at a low altitude. The Russian enemy is a
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threat here, acting as “a danger and something to be kept apart” (Law, 2002, p. 102). However, it also
determines the set of possibilities the aircraft can be. It is inside the equations that determine what
the aircraft must be able to do (how low it must fly, how fast it must be, and what shape its wing should
take). The Russian enemy is not only outside of but is also incorporated into the equation. As Law
explains, it is “necessary to the West, to its making of itself because they are dangerous, different, and

antithetical” (Law, 2002, p. 102).

In After Method Law (2004) builds upon these ideas. Here, he defines presence as that which is enacted
into being through practice, be they representations, objects, or processes. Absence is then used to
refer to the ‘out-there’, the reality that in Euro-American cosmology is supposed to exist outside of or
beyond ourselves. Law again asserts that absence is necessary to presence. His way of conceptualising
the two is slightly different here. Whereas above Otherness was one of several types of absence and
presence (what Law calls heterogeneity), here Law considers Otherness to be one of two types of
absence. The first type of absence Law defines here is manifest absence. This describes things that are
not present but are not made to disappear. The other form of absence is Otherness. These are
absences that are made to disappear for various reasons. This could be because they are routine or
insignificant and are therefore not considered interesting (much like his heterogeneity/simplicity). Or
they could disappear because they must be made Other to sustain what is present. This forms part of
Law’s effort to develop a methodology capable of understanding a world that is not necessarily
coherent. As in his earlier work, Law’s concern is dealing with a world that is neither singular nor plural
but somewhere in between. However, here he more actively explores what a methodology capable of
doing so would involve. Law argues the enactment of boundaries between presence, manifest
absence, and Otherness is flexible, uncertain, and endlessly revisable. Therefore, to attend to this
methodologically, he argues we need methods which do not bind and police such boundaries but

rather imagine them as flexible and open to non-coherence.

Mol’s (2002) consideration of Otherness is also concerned with boundaries, in particular, the boundary
between self and Other. She notes this distinction has been crucial to many fields, particularly
immunology, which is focused on how organisms recognise what is part of the self and what is not. In
the first half of the twentieth century, the idea became prominent that organisms could only remain
healthy if their borders were defended against invading entities (Mol, 2002). This led to wide-reaching
hygiene programmes and health protocols designed to keep the Other out of the body. The same idea
was applied to populations in the concept of racial hygiene, which was used to uphold and justify
segregationist policies with devastating effect (Mol, 2002). However, the notion of the self as a stable
entity is not universal. Several authors in the late twentieth century detailed ways the self was
produced (Kondo, 1990) and changeable (Anselle, 1990 cited in Mol, 2002). Around this time the

academic conceptualisations of previously solid and stable boundaries (such as state borders that held
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societies) began to break down (Mol, 2002). Haraway (1987) was instrumental transgressing
boundaries and questioning the line between what is similar and what is different. Her famous cyborg
blurred the borders of body, organism, and machine. In this way, the boundary between self and Other

is not stable. Instead, the boundaries are blurred.

Mol (2002) suggests this kind of boundary setting and crossing is a matter of similarity and difference.
She links it to the work by Latour (1988), which explores the situatedness of science. In Latour’s work,
whether a thing is different or not depends on whether the network holds. For example, scientific
experiments may produce the same results in both the United Kingdom and Ghana, but only if both
laboratories have the same equipment and appropriately trained staff. In this way, the transition point
at which things go from similarity to difference is not a boundary but the stability of the network (Mol,
2002). Mol argues that difference and similarity can also occur together. In these situations, the
moment at which similarity turns to difference cannot be pointed out. Rather than sharp boundaries,
the transitions are ‘fluid’ (de Laet & Mol, 2000). The thread of things being both/and rather than
either/or continues here. There are overlaps with Law’s (2002) ideas of oscillation between multiplicity

and singularity here, as well as the ability of a thing to be both pure and impure (Law et al., 2014).

The idea of boundaries being more or less sharp was also discussed by Law and Lien (2012) in their
analysis of Atlantic salmon. In this text the authors are concerned with how Otherness is generated.
At the salmon farm that forms the focus of the study, not all the salmon thrived. Some grew too slowly.
These were relegated to tank 15. Here, they were not fed, little fresh water was supplied, and no extra
oxygen was added. Eventually, all the fish sent to Tank 15 died. As in Law’s earlier discussions of
absence and presence, Law and Lien note that thriving necessarily goes with failing to thrive. There
cannot be fish that grow well without fish that grow poorly. One cannot exist without the other. The
authors explain that “in a relational world, control and ordering are impossible without lack of control
and disordering” (Law & Lien, 2012, p. 369). They also explain that the separation of thriving and not
thriving is done in a variety of more or less invisible practices. Veterinary practices enact healthy fish
as those free of infection and uninjured, while unhealthy fish (the Other) are the opposite. Practices
of classifying animal behaviour enact salmon that are bold and aggressive, and others as timid. The
latter do not grow as well, and so find themselves in the shadowy realm of Tank 15. Other practices
enact salmon with differing metabolic systems, some eating less than others or metabolising their food
inefficiently, making them grow slowly. These varying practices separate salmon in different ways into
the chosen and the Others (while enacting different versions of science). Law and Lien (2012) then ask
about the textures of such separations. They argue sometimes, these are sharp. For example, when
fish are vaccinated by machine, those that are correctly oriented and large enough are accepted and
vaccinated, while those that do not meet these criteria are rejected. Other times, these textures are

‘fuzzier’. The science of which fish are chosen and which are rejected is often unclear. Equally, gloved
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and arthritic hands, which separate dead salmon from living, may lose their grip. The texture of

separation here, and therefore what the salmon is, is much more ‘slippery’.

Similar approaches have been taken outside of material semiotics. Bauman (1989) classifies society
sub-groups into weeds and non-weeds, paralleling the concept of presence and absence as necessary
for each other. The existence of flowers implies there must be weeds. There are also overlaps with the
work of Mary Douglas on ‘matter out of place’. Douglas’s (2003 [1966]) widely influential text ‘Purity

and Danger’ contested the idea that purity and impurity are essential states of being. Douglas argues:

If we can abstract pathogenicity and hygiene from our notion of dirt, we are left with the old
definition of dirt as matter out of place. This is a very suggestive approach. It implies two
conditions: a set of ordered relations and a contravention of that order. Dirt then, is never a
unique, isolated event. Where there is dirt there is system. Dirt is the by-product of a
systematic ordering and classification of matter, in so far as ordering involves rejecting

inappropriate elements. (Douglas, 2003 [1966], p. 36).

In this way, the status of dirt arises when things are not where they belong. Douglas gives the example
that food is not inherently dirty, but cooking utensils left in the bedroom is dirty, as is food on clothing.
Therefore, discourses of purity and impurity do not belong solely to ‘primitive’ or ‘superstitious’
societies but can be found everywhere. Douglas argued that both ritual pollution, such as elaborate
Havik Brahmin pollution rules, and Western concepts of hygiene are the same —they are both symbolic
systems, different only in the detail. She treats dirt as essentially disorder, or ‘matter out of place’,
positing that there is no such thing as absolute dirt. There are clear overlaps here with material
semiotic conceptualisations of Otherness (Law, 2002; Law, 2004; Law & Lien, 2012; Mol, 2002). Just as
fish which thrive exist only alongside fish who fail to thrive, dirt is relational, existing only in relation to
a particular way of ordering the world. Therefore, like in the approaches discussed above, disorder

implies the existence of order.

Similar to Mol, Douglas was interested in the boundaries between self and Other. She argued certain
textures work to challenge this barrier. Treacle, she argued, is neither liquid nor solid and so gives an
“ambiguous sense-impression” (2003 [1966], p. 38). Within her framework of order and disorder, the
inability of treacle to be classified as one or the other presents an anomaly or ambiguity. Douglas uses
these terms interchangeably, arguing that there is little use in distinguishing the terms. For example,
treacle is ambiguous in texture but also anomalous in that it doesn’t fit into the classification of liquid
or solid. Importantly, and differently to Mol, Douglas implied that this blurring of boundaries can
present an unpleasant experience. She draws on Sartre’s essay on stickiness, in which he argued

viscosity is repelling as upon contact, it attacks the boundary between self and it. Douglas suggested
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that ambiguity can act to unsettle those who come into contact with it as it goes against our ways of

ordering the world. That which does not fit can be inherently uncomfortable.

Here, Douglas’s approach perhaps diverges most strongly from the material semiotic work discussed
above. Douglas implied ambiguity can provoke a kind of innate, often negative reaction. In arguing that
purity and impurity play important roles in boundary drawing in all human societies, she implies that
this is a truth that exists everywhere. This is related to the mechanism Douglas provides for the
creation of order. Douglas considered this, at least in part, a psychological phenomenon. She argued
that in perceiving the world, we construct it in a way that is governed by our own interests and pattern-
making tendencies. The most acceptable cues are those that fit into the pattern. Discordant ones are
rejected. Objects are designated dirty if they do not fit our system of classifying. She also argues that
pre-existing cultural categories provide a classification scheme within in which things may fit or not.
Purity and impurity are, therefore, both part of a pre-existing cultural system and the result of universal

cognitive responses of the human mind.

These ‘universal truths’ are incompatible with a multiple ontology in which nothing is inherently
anything. Douglas’s work has since been criticised for being built upon a purity/impurity binary, which
relies upon and reproduces a Western way of understanding the world (Agamben, 1999). It has been
noted that this universal theory of purity and impurity does not work for all cultures (Duschinsky, 2017;
Rozin et al., 2000). Even within ‘the West’, dirt is not static. It has been noted that ideas of what is pure
and impure are different amongst Western consumers today than in the 1960s. In particular, today’s
notions of ‘naturalness’ muddy Douglas’s initial equating of hygiene and sterility with purity in the
West (Ditlevsen & Andersen, 2021). Douglas herself has acknowledged this critique. In response she
suggested her sympathy towards hierarchy, and her assumption that society is a singular whole
resulted in her work praising structure and control (Douglas, 1996, 2006). She later stated that there
is no universal desire for either cognitive or social order at the base of purity and impurity designations
(Duschinsky, 2017). Douglas later suggested that “the only thing universal about purity is the tendency

to use it as a weapon or tool” (Douglas, 1997 cited in Duschinsky, 2017, p. 6).

However, despite (and perhaps because of) this bias, Douglas’s matter out of place work remains
useful in places where Western modes of ordering are prevalent. Due to colonisation, Western
practices and beliefs are prominent in Aotearoa, particularly regarding the sale and regulation of food.
Therefore the ‘will to purity’ is strong (Law et al., 2014). Rather than considering this order the result
of innate cognitive responses and pre-existing social forces, we can conceptualise this as enacted in
practice. Douglas argues that eliminating dirt is a shared way of organising the environment. It is a way
to “impose system on an inherently untidy experience” (Douglas, 2003 [1966], p. 4). If we let go of the

‘inherently’ aspect of Douglas’s work and interpret order as enacted in practice, we can then explore
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how it is subverted in practice and the consequences of this. Douglas’s key insight remains useful if
binaries of order and disorder are considered enacted and situated. Dirt can still be matter out of place,
as long as we don’t assume the matter, or the place, are universal. The concepts of Otherness and
Douglas’s conceptualisations of ‘dirt’ will be mobilised in Chapter 7 to explore the ambiguity of the
status of insects as food. This both has implications for the continuation of the edible insect sector and

conceptualisations of the category of food.

One study within the becoming food literature has taken a similar approach to the analysis of an
unusual food. By focusing on the visceral and embodied aspects of food Waitt (2014) shed light on how
kangaroo meat could be configured differently depending on the context. He draws attention to what
he calls the ‘visceralities of difference’, demonstrating that disgust does not reside in the materiality
of kangaroo but in the discursive and material relations that arise in a particular setting. In the kitchens
of white Australian families, the socio-material relations of everyday meal preparation ensure
kangaroo meat is disgusting and out of place. However, in the context of visiting inland or northern
Australian restaurants while on holiday, eating kangaroo becomes acceptable, as it is positioned as
‘bush tucker’ and constituted as ‘normal’ and part of the tourist experience. The concept of food as
contextually dependent will be crucial throughout my thesis as | explore how edible insects are enacted
in practice. Like Waitt (2014) | attend to the differences between these practices. To continue this line
of enquiry, | draw upon both the material semiotic concept of Other (Law, 2002; Law, 2004; Law &
Lien, 2012; Mol, 2002) and Douglas’s (2003 [1966]) notion of dirt as matter out of place. In doing so |
will explore ways insects are enacted as ‘dirty’ in particular contexts and how this impacted their status
as food. This will be particularly useful in understanding cases where insects were not eaten. In
addition to being useful for understanding examples where insects were excluded as food, these
conceptualisations will also be useful for interrogating conceptualisations of food and edibility. The
notion of objects being both/and will inform my approach to these categories which | will develop over
the course of this thesis. In the final section of this chapter, | expand on how material semiotics has

been useful for capturing the ‘messy’.

Non-coherence

A key feature of material semiotics is its resistance to smooth, coherent narrative. This resistance
emerges in Latour’s (2012 [1993]) canonical claim that ‘we have never been modern’. Latour argues
that modernity presents itself as pure, consistent, and coherent. Law et al. (2014) call this the ‘will to
purity’. Latour and Law et al. argue that modernity is not pure at all. Drawing on work from Forty
(1986), Law et al. (2014) use the London transport system to demonstrate this point. The transport
system presents itself as modern and pure with its “curves and flat surfaces” (Law et al., 2014, p. 2).

For example, the famous London Underground map consists of smooth curving lines which gloss over
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the twists, bumps, and turns of the tracks it refers to. Following Latour’s argument that we have never
been modern, Law et al. note that at the beginning of the twentieth century the London transport
system was an assortment of different companies, equipment, standards, approaches, designs, and
labour forces. ‘Under the bonnet’, they argue, modernity is “complicated, angular, messy, and not
particularly consistent” (Law et al., 2014, p. 173). The London transport system was both pure and
impure. However, it is not simply that a messy thing was being hidden beneath a smooth surface. Law
et al. (2014) explain that the makeover of the London transport system was not superficial. The idea
of consistency shaped the system into a thing that was more consistent. The behaviours of passengers,
the identities of employees, and the buses and stations changed. Law et al. (2014) argue purity is
performative as efforts towards it can change the object. The London transport system did not become
entirely pure. A patchwork of different social, economic, technical, and professional logics is still
essential for the system to run. The ability to draw on the strengths of purity and impurity while at the
same time denying impurity allows the London transport system to be successful. Thus, the object is

not either pure or not, but both pure and impure.

This ontological approach will inform my conceptualisations of food and edibility in this thesis. As
noted in Section 2.2.4, becoming food studies have been increasingly attending to the complexity of
the categories of food and edible (Guthman & Biltekoff, 2023; Nyman, 2019). In this thesis, | draw upon
the material semiotic concepts of multiplicity and enactment and several accompanying conceptual
tools to continue the project of attending to this complexity. In doing so, | also seek to answer the
empirical question of why the Aotearoa edible insect sector declined. However, this ontological
approach means it is impossible to tell a neat story about edible insects. Throughout this thesis, |
therefore seek to tell several partially overlapping stories. As such, although | will highlight connections
across different locations, groups, and businesses, no over-arching narrative will be sought to explain
what occurred here. Rather than tell a neatly packaged story of edible insects in Aotearoa and the

categories of food and edible, | aim to allow space for the ‘messy’.

2.4 Summary

The becoming food approach is a disparate body of literature that seeks to gain insight into the
contextual and relational factors that lead to consumption. Importantly, becoming food studies
explore food as situated and relational. Therefore, this approach provides a way to explore the
contextually embedded practices of insect eating, which thus far have largely been overlooked. These
studies offer important insight into how we can conceptualise food and edibility, with recent work
seeking to better attend to the complexity of these categories (Guthman & Biltekoff, 2023; Nyman,
2019). Roe’s (2006) initial development of this approach sought to draw together relational ‘follow the

commodity’ studies and embodied studies of eating. However, much of the literature that has followed
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has been divided along the lines of production and consumption, with few studies attending to both

embodied practices of eating and wider factors of production.

In this thesis, | seek to understand why the edible insect sector in Aotearoa declined. To explore this, |
seek the differences between what edible insects needed to be and do. Therefore, | draw upon the
material semiotic concepts of multiplicity and enactment (Mol, 2002). Like becoming food studies, this
approach is relational and focuses on practices. However, studies of multiplicity go further in applying
an anti-essentialist stance, particularly to the practices of science. Additionally, material semiotic
studies of food do not draw a boundary around where the relations that are relevant to the enactment
of food end. Therefore, drawing on these approaches allows me to explore the role of both embodied

practices that immediately precede insect eating and those that do not.

Conceptualising edible insects as multiple will allow me to attend to the different ways they became
food. Importantly, studies of multiplicity provide useful conceptual tools for understanding how
differences between practices and the objects they enact are resolved. Mol (2002) has demonstrated
that in order for a multiple object to hang together without fragmenting, the difference between
enactments is coordinated, distributed, or one enactment is made to sit inside another. | will explore
the work of coordination, distribution, and inclusion in the Aotearoa edible insect sector and its
implications for the becoming food process and the continuation of the sector. Material semiotic
scholars have also conceptualised difference through Otherness (Law, 2002; Law, 2004; Law & Lien,
2012; Mol, 2002). This tool is particularly useful for understanding how objects are excluded. Along
with Douglas’s (2003 [1966]) concept of matter out of place, this will be important in interrogating
edible insects that do not belong and examples where they did not become food, and the ambiguity

this introduces to their status as food.

Importantly, material semiotic approaches seek to explore the complexity of reality without smoothing
this into a simple, single narrative (Latour, 2012 [1993]; Law et al., 2014). Therefore, drawing on
multiplicity and enactment will allow me to continue the project in the becoming food literature of

attending to the complexity of food and edibility.
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Chapter 3
Methodology

3.1 Introduction

This study examines how insects became food in Aotearoa and why the sector wasn’t successful.
Through doing so, it seeks to interrogate the category of food. As discussed in Chapter 2, the
theoretical approach of this thesis conceptualises food as situated and contingent. As such, it was
necessary to adopt an equally situated and contextual approach. A methodology was required that
could attend to the visceral, embodied aspects of eating and provide insight not accessible through
discussions of food and eating (Lupton, 1996; Probyn, 2003; Roe, 2006b). As noted in Chapter 1, most
studies that explore insect eating are quantitative web-based surveys and laboratory-based tasting
experiments. They tend to explore the psychological and sensory aspects that influence individual
choice (Dagevos, 2020; House, 2016). However, it appears that studies which emphasise the role of
individual cognition in food choice have failed to predict the response of Western consumers to edible
insects, with the uptake of insect eating being slower than expected (House, 2016). This thesis follows
House’s (2018) call for edible insect research to focus on contextually embedded practices of
consumption. To address the deficit of qualitative, contextually rich, and nuanced accounts of edible
insects, this thesis employs an in-depth case study approach. With it, | will explore how insects become
food (or not) and the role this played in the decline of the edible insect sector in Aotearoa while also

shedding new light on the conceptualisation of food and edibility.

The chapter begins with a general discussion of the in-depth case study approach and the methods
used in this thesis. As this study sought to explore differences between edible insects and the practices
that enacted them, several different site ‘types’ were included for analysis. Importantly, including
multiple sites was not an effort to seek a more ‘holistic’ account of edible insects in Aotearoa. Rather,
it allowed edible insects to be traced beyond a traditionally bound field site. | discuss approaches to
how field sites are delineated both in terms of following and bounding the object of study. Section 3.3
then provides a general discussion of the data collection methods used in this thesis: participant

observation, semi-structured interview, document analysis, and autoethnographic account.

The second half of this chapter describes the practicalities and implementation of my research. In
Section 3.4, | discuss how | determined my sites and what these include. Here | also provide
information on consent and anonymity and discuss the challenges of access. This is followed by a

description of the sites included in this thesis and an explanation of how | employed the methods
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discussed in Section 3.3. | then discuss the focus on the 'West', what this means and includes, the issues
it presents, and what is not included in this thesis. In the final section, | outline my process of data
analysis and writing, practices that were inextricably linked. | begin by discussing how | organised my
data and identified preliminary 'themes' through thematic coding. | then discuss the iterative process
of developing ideas and analysis through writing. Finally, | discuss the influence of my positionality in

producing this thesis, reflecting on the role of the personal in storytelling.

3.2 In-depth case study approach

As one of the most commonly used social research methodologies, there are numerous definitions of
an in-depth case study approach (Priya, 2021). However, in the simplest terms, this methodology is a
“way of making a serious investigation of some mystery about the social world” (Feagin et al., 2016, p.
2). While definitions of in-depth case studies are broad, they generally involve several key
characteristics. First, in-depth case studies involve an intensive study of a phenomenon, which
produces rich and detailed inferences (Taylor et al., 2016). As qualitative research more broadly aims
to do, rather than looking to uncover the uniformities of social life, an in-depth case study approach
seeks to capture the richness, complexity, depth, nuance, and uniqueness of the particular social unit
they study (Feagin et al., 2016; Simons, 2014). Importantly, in-depth case studies are always highly
contextualised (Priya, 2021). Rather than attempting to understand phenomena in a general sense,
efforts are made to understand the social unit of analysis within its situated context. This is essential
for a material semiotic approach, in which objects do not exist outside the practices in which they are
enacted (Mol, 2002) and for the relation approach of studies of the becoming food process (Roe,
2006b). It allows a solid and rich empirical basis to be developed for the grounding of theoretical

concepts (Feagin et al., 2016).

In-depth case studies typically involve multiple data collection methods, such as interviews, participant
observation, and documents (Taylor et al., 2016). The flexibility they offer in research design allows a
researcher to use any method of data collection which is feasible and ethical as long as it suits their
purpose (Priya, 2021). Rather than being defined by a particular research design or set of methods, the
in-depth case study approach is defined by its attention to a bounded case (Simons, 2014). The unit of
social analysis can vary from an individual, a family, a household, a community, an organisation, a city,
an event, a decision, or even a role (De Vaus, 2001; Feagin et al., 2016). The broadness this creates in
the definition of the in-depth case study approach is part of what makes it so useful. The approach can
be morphed to fit the setting and research questions of the study and is highly adaptable in the face

of practical limitations and unexpected challenges.

This study sought to explore differences between the enactments of edible insects. Therefore, a variety

of site types were included for analysis. A shift towards including multiple sites in social research
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emerged in ethnography in the 1980s (Falzon, 2009; Marcus, 1995). The approach was originally
designed to allow the study of social phenomena that are not bound to a single site and is particularly
concerned with the circulation of things, such as meanings, objects, and identities (Marcus, 1995). This
allowed different sites to be brought into the same frame of study, and for their relationships to be
established first-hand (Marcus, 1995). This shift was primarily located within interdisciplinary work,
including media studies, STS, and cultural studies. Latour (1987, 1988) and Haraway (1988; 1987) were
both influential in expanding STS research beyond single sited laboratory ethnography studies. In
particular, Haraway’s cyborg (1987) was influential in prompting researchers to juxtapose sites in

unconventional ways (Downey & Dumit, 1997).

Rather than employing ethnography, | chose to spread my fieldwork across several different sites to
better explore the range of ways edible insects were enacted as food. This methodological decision
was driven by my interest in how complexity and tensions across different contexts impacted insect
enactment in Aotearoa and contributed to the decline of the edible insect sector. While several studies
within the becoming food literature have successfully employed ethnography to provide in-depth,
situated accounts of how things become food (for example Atchison et al., 2010; Krzywoszynska, 2015;
MacRae, 2016; Nyman, 2019; Roe, 2006b), this approach requires researchers to spend extended
periods immersed in the communities where the phenomenon can be observed and experienced
(Falzon, 2009; Hammersley, 2018). Although multi-site ethnography is possible, it would have required
longer periods at fewer sites, thereby reducing my ability to compare practices across different
settings. As | sought to include a range of different settings to capture the various ways insects were
enacted, | chose to sacrifice some of the insights that extended engagement with individual sites would
have produced in favour of including a greater number and variety of sites. Of course, different
practices often occur within a single location. While different practices certainly occur within single
locations — as Mol (2002) discovered when she found so much difference at one hospital that she
abandoned her plan to study a second — | was particularly interested in how the complexity and
tensions produced across multiple contexts shaped insect enactment. Including multiple sites certainly
introduced further analytical complexity, but this complexity was central to understanding the

phenomenon | was investigating.

An in-depth case study approach was well suited for studying the Aotearoa edible insect sector due to
its flexibility in method choice and application (Priya, 2021). Notably, many of the sites of interest in
this study were either no longer operating or were temporary. For example, several edible insect
retailers had closed, and most restaurants that had previously sold insects ceased selling them before
this study commenced. Other cafés and restaurants only sold insects a few times a week, and festivals
only operate for one day a year. Likewise, insect farms in Aotearoa are small backyard operations.

Some who farm insects have full-time jobs and only engage in farming in their spare time. The same
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was true for some insect retailers, who processed insects outside of other work commitments. An in-
depth case study approach does not require different sites to be treated the same, nor studied with
the same intensity. This made the approach ideal for examining these sites' often-fleeting edible insect

practices.

Additionally, as discussed in Chapter 2, | sought to tie together the strands of the becoming food
literature that explore both broader aspects of production (for example Krzywoszynska, 2015; Sexton,
2018; Sexton, 2020; Waitt, 2014) and those which attend to embodied practices of consumption (for
example de Jong & Waitt, 2022; Evans & Miele, 2012; Miele & Evans, 2010; Sexton, 2016). These
approaches typically involve different methods, with observation and autoethnography providing
insight into the embodied act of eating, while interview and document analysis having proven useful
for accessing wider factors of production. For example, House (2018) relied on semi-structured
interview and document analysis to explore a range of different aspects of the Dutch edible insect
network, including production, policy, sale, and eating of insects. Sexton (2016), on the other hand,
used the approach of autoethnography to provide insight into the embodied and contextual
experience of eating plant-based ‘meat’. The flexibility of an in-depth case study approach allows
different methods to be employed (Taylor et al., 2016), thus allowing insight into both embodied

consumption and the extended networks of production.

3.2.1 In search of the ‘whole’

Importantly, including multiple site types was not an effort to provide a ‘holistic’ account of edible
insects in Aotearoa. One of the purported benefits of in-depth case studies is their ability to provide a
more ‘holistic’ account of phenomena due to the inclusion of a diverse range of sources over a period
of time (Feagin et al., 2016). Several studies of food have similarly suggested that exploring multiple
sites provides a way to gain ‘perspective’. For example, Lehtokunnas (2023) sought to provide a
‘holistic’ view of food waste. Similarly, Best (2017) explained that expanding her research to multiple
sites allowed her to “gain greater understanding of a larger story” (Best, 2017, p. 169) through
attending to how class, emotion, play, care, and markets shaped food consumption. The shift towards
including multiple sites in social research did arise from efforts to move beyond the partial perspective
of traditional single sited ethnography towards more holistic understandings of phenomena (Cook et
al., 2009). It was initially thought that approaching a research topic from multiple sites would allow
researchers to ‘see the whole elephant’. As the story goes, each blind man touches a different part of
the elephant and mistakes it for something else: the head is thought to be a pot, the ear a winnowing
basket, the trunk a plough, and so on. The logic was that if single, local sites are part of global systems,

the truth can only be understood by combining views from several different perspectives. In other
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words, by conducting research at several different sites. Examining the elephant from all angles, can

determine what it ‘truly is’ (Cook et al., 2009).

Cook et al. (2009) employ the elephant metaphor to illustrate what they see as the flawed logic
underlying multi-sited research: that examining phenomena from multiple angles can reveal an
underlying truth. Approaches that seek a holistic explanation of a phenomena assume the existence
of an underlying truth that can tie these different sites together. It requires the existence of an
elephant, which can be seen once the researcher has acquired a sufficiently holistic and global view.
In other words, there must be a unifying ‘social force’ that explains the phenomena. Challenging the
existence of this ‘underlying truth’ is central to the conceptual framework used in this thesis. Latour
(2005) and Strathern (2004) were pivotal in critiquing the idea of ‘the social’ as a force or kind of entity
that things can be or that can make things happen. Instead, they argued that studying the social is to
study how things associate — how they come together, fall apart, and rearrange. It is here where
Latour’s flat ontology emerges. He argues that ‘the social’ does not exist on its own plane, acting to
provide some ‘deeper’ explanation of why things happen. Similarly, Cook et al. (2009) argue that
accounting for local practices should not default to locating them within a wider system. They argue

there is no elephant; in other words, there are no global structures that explain our local phenomena.

Early in my research, it was indeed (at least in part) a naive desire to develop a more ‘complete’ account
of edible insects that drew me to include a range of different site types in this study. As such, | sought
to interview and observe at least one of every ‘kind’ of human working with insects as food, hoping
that this would allow me to provide a ‘true’ and ‘whole’ narrative of what was happening here. Both
greater engagement with social science methodology literature and the (perhaps surprisingly) large
number of people who work with edible insects in Aotearoa quickly disabused me of this assumption.
However, as noted in the previous section, including different site types remained central to my
research, as it allowed the comparison of differences across edible insects at different sites. Several
studies of food have sought to understand differences through multi-sited studies. Heiland (2022)
examined multiple sites in his study of food delivery drivers. While the author took this approach to
obtain depth and breadth, importantly including multiple sites allowed him to explore regional
differences. Nink (2020) took a similar approach in her study of meat consumption in urban Australia
and Indonesia. This was useful as she was interested in interconnected rituals and routines between
the two countries. In particular, she wished to compare these practices. Benson and Fischer (2007)
also undertook study at multiple sites to trace broccoli from Nashville, Tennessee, to the Guatemalan
highlands. The key benefit of the approach is that it allows the researchers to examine differences,

which was central to my examination of the edible insect sector in Aotearoa.
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Although he is describing multi-sited ethnography, Marcus’s (1995) arguments for the usefulness of
including multiple sites are relevant here. He argues that rather than adding further perspectives for
mere completeness, the inclusion of multiple sites instead allows a new object of study to be mapped.
The strength of multi-sited studies is thus not in some empty promise of holism but in their ability to
reimagine the shapes research and objects of research can take. It is an exercise in “mapping terrain”
(Marcus, 1995, p. 99). Instead of seeking some ‘whole’, or an understanding of how a phenomenon
works in the abstract, multi-sited studies offer a less restricted approach to what a site is. The ways in
which these borders are imposed will be discussed below. Importantly, rather than providing a
depiction of the whole entity, which can be explained, the site acts as a “window into complexity”
(Candea, 2009, p. 39). Multi-sitedness is not a pathway to a more ‘complete’ study. Instead, it is simply

a different kind of bounded site, the edges of which result from self-imposed restrictions.

This is particularly useful for material semiotic studies, which involve following connections and
studying networks (Hannerz, 1996, 2003; Herrero et al., 2015). It allows researchers to assess an object
within a broader network of relations. This approach has been particularly useful in commodity chain
studies. For example, Cook (2004) used the approach to explore the globalisation of food by tracing
the papaya supply chain from a Jamaican farm to a North London flat. This allowed him to highlight
unknown connections between people and the various economic, political, social, cultural, and
agricultural processes shaping these connections. In a similar study, Cook and Harrison (2007) followed
hot pepper sauce from a rural Jamaican town to a North London family cooking fishcakes. Importantly,
following edible insects across different sites and attending to multiple ways humans interact with
them does not provide a ‘fuller’ picture of what edible insects are. Rather, it allows the object of study

to take a shape useful for understanding why the Aotearoa edible insect sector declined.

3.2.2 Following the thing

A crucial aspect of designing an in-depth case study is clearly defining and delimiting the case (Rule &
John, 2015; VanWynsberghe & Khan, 2007; Yin, 2009). While the practicalities of this process are often
not discussed (Vold Hansen, 2022), defining a case study broadly involves determining the spatial and
temporal features of the entity being studied (Yin, 2009). In this study, | defined my case through a
process of ‘following the thing’. This involves tracing material objects of study, such as commodities,
gifts, money, art, or intellectual property, through different contexts. Important early examples of this
technique include Mintz’s (1985) cultural history of sugar. The approach to ‘follow’ the actor was also
significant in early Actor-Network-Theory studies, such as Latour’s (1988) exploration of the
pasteurisation of France and Callon’s (1986) study of the St Brieuc Bay scallops. Tsing’s (2015) tracing

of matsutake mushrooms is also an example of this follow the thing approach.
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The “follow the thing’ approach has been critiqued for lacking clear methodological guidelines (Herrero
et al.,, 2015; Van Duijn, 2020; Zilber, 2014). However, the flexibility this offers allows creativity to
flourish. For example, it does not require the connection between sites to take a particular form. While
the sites are connected or associated in some way, as Cook and Harrison (2007) noted, the connections
are not always as direct as the researcher may wish. When the authors attempted to link their
ethnographic work, which examined hot pepper sauce used by a North London family, with research
which focused on rural Jamaican farmers, they found the sauce bottle could not be followed, and direct
connections could not be traced. However, the two sites were connected in less straightforward ways
through regulation, expertise, quality systems, the ecological and imperial histories of crops,
agricultural and manufacturing practices, aphids, ants, and plastic crates. The 'follow the thing'

approach enables the analysis to trace these varying forms of association as they emerge and evolve.

In following the tomato, Harvey et al. (2003) employed an approach they described as ‘following one’s
nose’. They did not attempt to conduct a comprehensive history of the tomato but chose parts of the
tomato’s history that were useful for the questions they were trying to answer — in particular,
understanding contemporary forms of tomatoes. As the authors followed the tomatoes from “seed to
supermarket shelf” (Harvey et al., 2003, p. 15), they conducted interviews with key informants. Harvey
et al. (2003) describe their eventual range of investigations as “far from pre-planned” with an element
of “controlled serendipity” (Harvey et al., 2003, p. 15). They sought to identify key connections and
comparisons. Their goal was to produce an overview of the tomato, although they note that there
were aspects that they could not cover in detail. The authors sought to produce a ‘big picture’ and
were particularly interested in contrasts and differences. Harvey et al. (2003) argue that in such a
study, arbitrariness and an element of whimsy are necessary. This allowed the authors to follow the
connections that were most interesting and seemed most useful for answering their research
guestions. However, this means that follow the thing studies will inevitably have ‘loose ends’ — paths
that cannot be followed and questions that cannot be answered. However, this is true of all research,
which must be bounded in some form (a point | will expand on next). Like Harvey et al. (2003), in this
study, | proceeded with an acknowledgement that while | would be guided by the research questions,
my research would remain open to a degree of ‘controlled serendipity’. Rather than restricting myself
to a set research plan, | was open to opportunities that appeared relevant to my topic of research and

interesting.

The ways in which things connect are numerous and varied and can be followed in many directions.
While this allows the researcher a significant degree of freedom in shaping the direction of the study,
it also highlights the complexity following the thing can produce. The ability to connect these elements

in numerous ways highlights the profound interconnectedness of our world, which presents significant
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challenges for researchers attempting to 'follow a thing' through its complex networks and

relationships. (Van Duijn, 2020). To counter this, it is therefore crucial the study be properly bounded.

3.2.3 Bounding the thing

Bounding the entity being studied is an important yet often challenging aspect of an in-depth case
study (Yin, 2009). A researcher will never fully grasp the entirety of their ‘sites’. Likewise, there will
always be sites that could have been included in the study but were not (Hannerz, 2003). A boundary
must be drawn around what is to be included in the study — which people, what objects, where and
when they are studied, and what is excluded from the research (Rule & John, 2015; VanWynsberghe
& Khan, 2007; Yin, 2009). Valuable insights for bounding a site have been provided by multi-sited
ethnographies, which often take a follow the thing approach. Marcus (1998) a argues that the
boundaries of a research site must be negotiated, and that the researcher is, at least in part,
responsible — or 'complicit’ — in defining them. Candea (2009) likewise argues that it is important to
acknowledge and embrace the arbitrariness of delimited field sites. The world does not consist of
discrete packages of culture or particular phenomena but rather is seamlessly connected. The contours
of a site do not have pre-existing boundaries, ‘discovered’ by the researcher. Rather, the researcher
must take responsibility for the decisions made in determining the boundaries of their field sites

(Candea, 2009).

However, knowing where and how to bound the object of study is often not straightforward. Simons
(2014) observes that while identifying the boundaries of a case early can help to focus the data
collection, often the shape of the case only becomes clear at the end of the study. As | alluded to
above, the approach of ‘following the thing’ offers potentially endless paths to take (Van Duijn, 2020).
Van Duijn described this as a sense of being “everywhere and nowhere at once” (2020, p. 281). In some
ways | underwent a similar experience in determining the boundaries of my data collection. However,
while for Van Duijn this issue arose out of a plethora of paths to follow, for me this was the result of
the small size of the edible insect sector in Aotearoa. The limited number of possible sites gave the
illusion that it would be possible to follow everything. This initial sense that | could or was close to
talking to everyone in the sector and capturing everything there was to capture drove me to collect
more data than | needed. The vast array of diverse data then left me feeling like | was drowning in

possible stories to tell.

As discussed in Section 3.2.1, a ‘complete’ account of a thing is impossible. Therefore, decisions must
be made as to what not to follow and when to stop following. Once again, multi-sited ethnography has
provided useful insight into how this can be done in practice. Falzon (2009) proposes the principle of
‘satisficing’ in defining the boundaries of multi-sited research, a term which he borrows from

economics. This allows the researcher to strike a balance between seeking to fulfil some impossible
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holistic ambition and an entirely arbitrary way of ‘making the cut.” For the boundary to ‘satisfice’ it
must simply be good enough. However, good enough is not determined arbitrarily by the researcher
but rather is guided by the academic literature and the discipline within which they work. The

description of the site is bounded along theoretically motivated lines.

However, as noted in Chapter 2, the material semiotics and the becoming food literatures are disparate
both in terms of theoretical slant and methodological approach. Thus, neither provided firm
parameters for the shape this study should take. Material semiotics, in particular, resists
methodological rigidity. Indeed, Law (2004) argues more reflexive, creative, and inclusive
methodological approaches are required to handle ‘mess’, rather than erase it. As such, Law (2019)
proposes that the question of when to stop following is answered by what the study is trying to
achieve. For example, Cook et al. (2009) suggest that “the boundary of a field of study can be drawn
to incorporate — by design — contrasts and comparisons that are germane to the theoretical questions
that drive the research” (p. 58). In this way, a field site is arbitrary in relation to the endless networks
of things on the ground but is not arbitrary regarding the aims of the research. As such, in this study, |
bound the case by determining what was required to answer my research questions. | will elaborate
on how the aims of this research were used to bound this study and shape the story that is told in

Section 3.4.

3.3 Methods

As noted in Section 3.2, an in-depth case study approach typically involves various methods (Taylor et
al., 2016). The methods primarily used for this study were participant observation, semi-structured
interviews, document analysis, and autoethnography. Importantly, not all sites need to be treated with
the same set of methods and at the same intensity (Priya, 2021). In this section, | describe the methods
used for data collection in this research. | will elaborate on how they were employed in this study in

Section 3.4.3.

3.3.1 Participant observation

Participant observation is a method in which the researcher takes part in the activities of a group of
people to learn about their life and culture (DeWalt & DeWalt, 2011). Requiring the researcher to look,
listen, participate, and ask (Lofland et al., 2006), participant observation allows the researcher to
attend to things which cannot be observed in other methods, such as interviews. DeWalt and DeWalt
(2011) describe participant observation as providing a tacit understanding, giving the researcher “a
sense of the self and the other that is not easily put into words” (DeWalt & DeWalt, 2011, p. 10).
Desjarlais (1992) argued much of what is learnt through this process is at the level of the body. A notion

that is particularly relevant for studying food and has been continued throughout embodied
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approaches to eating (Evans & Miele, 2012; Lupton, 1996). Participant observation is particularly good
at obtaining knowledge that has been confined to the margins (Shah, 2017). It also leads the researcher
to question fundamental assumptions about the world and to discover new ways of thinking about,

seeing, and acting in the world (Shah, 2017).

| also implemented the method of observation. Rather than actively participating in the activities of
the participants, | observed their practices (Lofland et al., 2006). Participant observation can be
thought of as a spectrum. At one end is pure observation, which can involve participants who are
unaware they are being observed. At the other end of the spectrum is full integration into the practices
of the group of interest (Angrosino & Rosenberg, 2011). While participant observation allows the
researcher to gain embodied experience of the practices the group is engaged in, observation is useful
in circumstances where participation is not feasible, for example, due to the expertise required to

conduct a task or limited time.

Participant observation was undertaken within an edible insect research project. This involved
following the members of an edible insect research group and thus drew on elements of ‘laboratory
ethnography’. Laboratory ethnographies first gained prominence in the 1970s and were concerned
with demonstrating the ways scientific knowledge was constructed (for example Knorr, 1977; Latour
& Woolgar, 2013 [1979]). Latour and Woolgar (2013 [1979]) took an ‘anthropology of science’
approach, paying attention to mundane scientific practice and treating it as a strange and alien culture.
Knorr (1977), on the other hand, sought to understand the work as the scientists did. Like all forms of
ethnography, laboratory ethnography should attend to the diverse range of practices, orders, and
frames of interpretation in the site studied while not seeking to produce an account that explains
everything (Stephens & Lewis, 2017). My concern during participant observation of the laboratory was
how the edible insect came to be and, therefore, also what it was. | sought the answers to this question
in the choices made by the researchers, the assumptions they held, what the insects did at the site,
and how they were enacted as edible (or not). | looked for this in important decisions made (what
insect species should be selected to study, what kinds of tests should be carried out on them) and the
‘mundane’ (which fridge they were stored in) and therefore attempted to capture both in my data

collection.

While conducting participant observation at this research site, | recorded activities, short quotes, and
thoughts in field notes, generally in a small notebook, and photographs taken with my cellphone. The
exception to this was project meetings, where | typed my notes directly onto my laptop, as most were
conducted online. Some have advised against visibly taking field notes while conducting participant

observation as it can unsettle those being observed, and serve as a reminder of the researcher’s
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presence, and increase anxieties around being observed (Lofland et al., 2006). However, | found this
not to be the case at this research site. Rather, my note taking seemed to be expected by the
participants and acted to justify my presence and work as ‘real research’. Field notes were something
tangible that the scientists could understand as a product of research which could be analysed and
written up. Only once did a participant express discomfort at my notetaking, in which case | pocketed
the notebook immediately. Often, participant observation and interviewing overlap (Lofland et al.,
2006), and while undertaking the former, | would often ask questions and the participants would
explain what they were doing. This strategy worked well at this research site in particular, as the

researchers were accustomed to explaining their work to students or junior technicians.

Participant observation was also conducted at a food event site — the Wildfoods Festival. This involved
both participation in the festival activities (such as buying and eating insects) and observation of fellow
festival attendees as they purchased and ate insects. Data collection at this site also included elements
of autoethnography, which | will expand on in Section 3.3.4. At this site, my method of data collection
took the form of ‘covert’ participant observation. Covert observation raises ethical questions due to
the inability of those being observed to consent to the study (Podschuweit, 2021). This is particularly
important when the topic of research is sensitive or controversial. However, while the practice often
garners a lot of attention, through conversations with the Lincoln University Ethics Committee, |
determined that insect eating was not likely to be particularly controversial. | will discuss this further
in Section 3.4.1. While this method resulted in a greater distance between me and the other festival
attendees, combining this approach with autoethnography meant | could still obtain in-depth,
embodied insight into the experience of eating insects at a festival. To maintain my ‘covert’ position,
rather than taking field notes in a small book, | used the ‘notes’ function on my cell phone to avoid
drawing attention to myself. Observations were also conducted at two insect farms. This method was

chosen over participant observation to include a wider range of site types.

Immediately after each participant observation and observation session, | transferred my field notes
to a Microsoft Word document, using the process of typing them up to elaborate from memory on the
activities of the day and writing what Lofland et al. (2006) refer to as ‘full field notes’. | followed this
with reflective notes, considering what | had observed, how it related to my research questions, and

what new insights or thoughts had arisen. The writing of my thoughts and ideas at this early stage was

11 Notably my research did cause some friction when | discussed it with fellow attendees at an event for
women in the food sector. It may perhaps have been relevant that the event was sponsored by a large
Aotearoa beef and lamb exporter.
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a key part of the analytical process. This activity that occurred throughout the data collection stage

and continued on throughout the write-up phase (Eakin & Gladstone, 2020).

3.3.2 Semi-structured interviews

The interview method employed in this study was semi-structured. In this kind of interview the
researcher uses an interview guide containing a list of open-ended questions that guide the
conversation without leading the interviewee to particular responses (Lofland et al., 2006). Semi-
structured interviews are relatively quick to conduct compared to participant observation. They are
often used to further explore insights that have arisen through participant observation, and the two
methods thus complement each other (Lofland et al., 2006). One of the main strengths of semi-
structured interviews are their flexibility. Importantly, semi-structured interviews are not bound by
the interview guide and allows the researcher to follow interesting lines of enquiry as they arise. This
approach often provides richer and more varied responses than structured interviews or
questionnaires (Macbeth & MacClancy, 2003). Semi-structured interviews allow the interview to
remain focused, while also allowing the researcher the autonomy to explore any interesting and
relevant ideas that arise (Schmidt, 2004). Rather than being inferior to participant observation, Lofland
et al. (2006) argue that the two methods work well together as they are each better at collecting a
particular type of data. For example, while observation is useful for gaining insight into mundane
practices and bodily responses to an object such as insects (both of which were crucial in this thesis),
interviews are useful for eliciting rationale or justification of bodily response and action. Additionally,

some opinions or emotions may be masked in everyday situations and thus only emerge in interviews.

| developed a question schedule to guide the interviews, with slight variations to make it applicable to
each site ‘type’ (research, farm, retail, food service, food events, and insect eaters) (Appendix A). As
the theoretical approach of this study is concerned with how things are done, many of the questions
were focused on the practices the participants engaged in. | used many follow up ‘probes’ (Lofland et
al., 2006) to prompt the participant to recall as many details as possible. The first section focused on
the practices the participants conducted with insects, such as farming, cooking, or eating. The second
focused on edibility, and the third included questions relating to consumers®?. Of the 40 interviews
conducted throughout this study, 26 were conducted online (Microsoft Teams) and 14 in person. This
was due to a combination of COVID-19 travel restrictions, the wide geographical spread of the ‘insect
eater’ participants, and shifting norms in which many participants chose to work from home.

Interviews that were conducted online were video and audio recorded using the software’s internal

12 This section was excluded for insect eaters.
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‘record’ function. Those that were conducted in person were audio recorded with a voice recorder. All

interviews were transcribed®.

3.3.3 Document analysis

It is common in qualitative research for the researcher to collect documents generated by or related
to the site of interest (Lofland et al., 2006). The approach has proven useful in material semiotic
studies, including those of food. Mol (2009), for example, used the imagery and language of a campaign
poster to explore how consumers were called upon to incorporate serving the ‘common good’ into
their ‘good taste’. Law regularly draws upon various documents, including regulatory, scientific, diary,
and advertising materials in his work (for example Law, 2002; Law & Lien, 2012; Law & Mol, 2008).
However, despite the widespread use of document analysis, the method has received less attention in

the literature than participant observation and interviewing (Morgan, 2022).

Collecting documents, sometimes called ‘supplementary sources’ is particularly useful for historic
events or activities that cannot be easily accessed (Morgan, 2022). This made it particularly useful for
collecting data on edible insect businesses no longer operating. A wide range of documents were
collected and analysed in this research. This included regulatory documents such as food standards
and various relevant Acts. Over the course of the participant observation of the Insects for Food
Project, relevant documents were collected, including experiment protocols and tikanga, conference
schedules, project proposals, and laboratory manuals. Throughout the study, | also examined the
websites and social media pages of edible insect businesses and read many news articles related to
insect eating in Aotearoa. Documents were particularly useful for understanding the regulation of
edible insects in Aotearoa. Documents were also used to identify actors in the Aotearoa edible insect

sector (discussed below) and potential sites for inclusion in this study.

As discussed above, following a thing across multiple sites can present multitudes of pathways that
can overwhelm the researcher (Van Duijn, 2020). | found this also applies to documents. The large
number of sites my research examined led to a vast number of possible documents to be analysed.
Initially | began by collecting all that | thought might be relevant to my research. However, the number
of documents grew rapidly, and | realised it would not be possible to analyse them all. In his study of
the Bovine Spongiform Encephalopathy crisis in the UK, Hinchliffe dealt with this issue by “following
controversies, arguments and debates through the empirical materials” (2001, p. 187). Similarly, 1
sought to follow the insect through the documents | collected (Marcus, 1995). Therefore, rather than
reading and analysing the documents in full, | skimmed them for relevant information. For large

documents, such as Acts, | used the ‘control F’ search function to search for mentions of the word

13| transcribed the first 20 interviews, and the remaining 20 were completed by a contracted transcriber.
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insect or particular insect species. | also reduced the number of documents | intended to analyse and
instead maintained a collection of potentially relevant documents in a folder on my computer, labelled
with the site they came from and what they pertained to. This | could draw upon as they became

relevant throughout my analysis and writing process.

3.3.4 Autoethnography

Autoethnography is an approach which seeks to describe and systematically analyse personal
experience in an effort to understand cultural experience (Ellis et al., 2011). Butz and Besio (2009)
describe it as the practice of self-consciously conducting identity work to understand a phenomenon
external to the self. In scrutinising and reflexively reworking their own self-understandings,
autoethnographers can shape understandings of the world. It arose out of efforts in the social sciences
to produce “meaningful, accessible, and evocative research grounded in personal experience,
research” (Ellis et al., 2011, p. 2). Rather than seeking to pretend subjectivity and emotionality don’t
exist, autoethnography embraces these and acknowledges the large influence the researcher has on
the research (Ellis et al.,, 2011). The method foregrounds the emotions and experiences of the
researcher in a radical acknowledgement of the inevitably subjective nature of knowledge (Butz &
Besio, 2009). Autoethnographies tend to be aesthetic and evocative descriptions of personal and

interpersonal experiences (Ellis et al., 2011).

In this thesis autoethnography allowed access to embodied knowledge, which is crucial to the
becoming food approach and provided key insight into how insects are enacted as food. This was
particularly useful when | engaged in insect eating myself. There were four separate occasions in which
| ate insects during this study — while visiting an insect farm, in a restaurant, at a research project
meeting, and at a food festival. Throughout my data collection, | also documented an
autoethnographic account of preparing an edible insect dish in my home kitchen. The approach | took
in this research could be described as a ‘visceral-autoethnography’ (Sexton, 2016). In doing so | used
my own body as a visceral instrument of research (Crang, 2003). Autoethnography allowed me to gain
a bodily understanding of insects and edibility as | bought, cooked, and ate insects. As Sexton (2016)
explains such methods allow the researcher to personally situate and make sense of the food (see also
Evans & Miele, 2012). It meant | was able to relate to the experiences of my participants. | could
understand the sharp, hard edges of locusts not only theoretically but in the memory of the hard lump
of a locust leg stuck in my throat. This proved useful not only in ‘showing’ evocatively in this thesis
what it is like to eat an insect through a personal account (Ellis et al., 2011), but also in facilitating
analytical insight (in particular see Chapters 4 and 5). While autoethnography is limited in its
generalisability, it is a key method for exploring the viscerality of food. Importantly,, | do not use

autoethnography to explain how others necessarily interact with edible insects (Hayes-Conroy, 2010)
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but use it alongside other methods to make visible situated, partial, and relational enactments of food.
My approach to autoethnography involved taking field notes as | worked, elaborated these into full

field notes once the sessions were complete, and subsequently reflected on my experiences.

3.4 Following the insect

In June 2021, | began mapping the Aotearoa edible insect sector (Figure 3.1). Of the 27 potential sites
identified on this map, 18 were included in this study in some form. This map became pivotal in the
direction my research took and the eventual shape of the boundaries of my in-depth case study. The
aim of producing the map was to give me a sense of what exists in this space and to identify potential
sites to be studied. It traces the edges of what | consider part of the sector. The criterion for inclusion
on the map was that the site involved some activity related to insects intended for human
consumption. These sites were primarily connected through research collaboration arrangements or
through selling and purchasing. In some cases, | was able to trace these connections directly. For
example, | interviewed Malcolm, an insect farmer at Otago Locusts, and visited his farm. | then
interviewed the owners of both Anteater (a distributor) and Fools of Desire (a restaurant), who served
Malcolm's insects. | also spoke with customers who consumed these insects and sampled them myself
at the restaurant. In other cases, | was not able to follow these connections. For example, | couldn’t
attend meetings between the research group and their potential collaborators due to the sensitive and
emerging nature of the commercial relationship. Rather than strictly following the connections

between these sites, my study had multiple ‘entry points’, from which | followed the edible insects.

| could have drawn my map of the Aotearoa insect sector differently. For example, it could include
those who farm insects for feed. However, to narrow the scope of my study and obtain greater depth,
a boundary | set early in my research was to only consider insects as food for humans. It is important
to note that this map represents only what | was able to find — an issue | will discuss further below.
Initially, the map was produced from the results of a Google search of edible insects in Aotearoa.
Information was obtained from news articles, retailer websites, and social media pages. Further
potential sites were identified through conversations and interviews with those who work with edible
insects. The shape of this map, and therefore the shape my research took, was in part determined by
how | built it. It initially began to fill up with the kinds of sites with a presence on the internet. This
primarily consisted of registered businesses. During the early phase of this process, | began to notice
that many of the companies that had sold edible insects in Aotearoa had since closed down or stopped
selling them. This was pivotal in shaping my second research questions, which pertains to why the sale
of edible insects in Aotearoa declined. So, not only was the mapping of the edges of the sector guided
by my research aims, but it also shaped them. In particular, this was paramount in leading the research

to focus on insects as an economic commodity.
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