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Summary

Crop breeding is essential for adapting our crops to continuously changing climatic and societal
conditions. At the same time, the practices of plant breeding, including priority-setting and varietal
design, are highly political, power laden and value driven. The principal selection criteria of crop
breeders have most commonly included agronomic traits for increased productivity, such as yield and
abiotic and biotic stress tolerance. However, these may not fully capture the preferences and needs
of diverse users and user groups in agriculture, including those of many women whose knowledges of
and preferences for traits associated with food and nutrition security, processing, food preparation
and consumption have often been overlooked. Failing to account for the needs of women not only
violates their equal rights and status but is further believed to contribute to low levels of adoption
and impact of improved crop varieties. Thus, there is a need to enhance our understanding of how

crop breeding can be rendered more responsive to gender and other social factors.

Situated at the intersection of feminist technoscience studies, critical plant studies and political
agronomy, the thesis investigates the knowledge politics, practices and tools through which African-
based crop breeding programmes of the international agricultural research and innovation system
CGIAR are developing gender-responsive and transformative crop varieties. It does so by homingin on
the stage of varietal design through an ethnographic case study of the Gender+ Tools developed by
the CGIAR Gender and Breeding Initiative. These comprise a set of digital tools that help breeding
teams collate and organise sex-disaggregated data to support gender-responsive priority-setting and
decision-making. The case study is situated within the historical and institutional context of plant
breeding for development, including the market-led turn currently dominating within and beyond the
CGIAR. Particular attention is paid to the agenda-setting and decision-making power that crop

breeders and private sector donors hold.

The thesis is based on data collected both physically (fieldwork in Kenya and Tanzania) and virtually.
This included participant observations during one physical workshop and eight online meetings as part
of the piloting of the Gender+ Tools, as well as semi-structured and open-ended interviews conducted
both physically and online with CGIAR scientists and national partners, donors, governmental
representatives and non-governmental organisations. Additionally, document analysis of resources

produced by the relevant actors was carried out.

Through three articles, | demonstrate how gender, crops and crop breeding become co-constructed

through the knowledge politics, practices and tools of gender-responsive crop breeding in ways that



may both constrain and support gender equality and women’s empowerment. In the first article, |
show how the Gender+ Tools take on several performative roles through which farmers and other user
groups and their crops, as well inter and intradisciplinary relations, become constructed and
negotiated in gendered ways. In the second, co-authored article, we situate gender-responsive crop
breeding in the market-led turn. We find that, in its conflated relationship with gender, the market is
understood and used as an effective socioeconomic institution for soliciting demand, but also as a
normative agenda. Across the continuum from socioeconomic institution to its normative meaning,
the market constitutes an economic and ideological framework through which people, crops and crop

products, traits and characteristics are afforded differential value.

Finally, in the third article, | develop the concept of the ‘feminist crop’, which helps capture the ways
crops are entangled with women’s embodied practices, knowledges, capabilities and power. The
concept contributes to an investigation of how intersectional gender identities, roles and relations are
embedded not only in human systems, but also in plants and more specifically plant-people
entanglements. This challenges conventional dichotomies that disassociate nature from culture and
the material from the social. Grounded in the feminist crop concept, | explore how plant breeding,
including plant genome editing using CRISPR-Cas, can be used as a means for feminist intervention and

politics.

Guided by the overarching research question “how can crops and crop breeding be feminist?”, the
findings are discussed according to four, interrelated realms through which feminist action and politics
can be advanced: ‘sociomaterial design’, the ‘sociomaterial system’, the 'metaphysical’ and the
‘imaginary’. Sociomaterial design refers to the ways gender, crops and crop breeding become co-
constructed in specific ways through varietal design, and the opportunities it offers to promote
feminist design of new plant varieties. The sociomaterial system refers to a larger set of social and
material factors of which plant breeding is part, and which can both prevent and promote feminist
interventions and outcomes. The metaphysical realm and imagination extend further by challenging
the ethical, ontological and epistemological groundings of plant breeding and by using imagination to
think of how plant breeding can be done differently and contribute to changes in gendered
relationships between people and plants. Thus, the thesis contributes to a re-envisioning of the
thinking and practices of crop breeders and gender specialists as a co-construction of gender, crops
and crop breeding, with the aim of transforming values and power relations to advance gender equality

in agriculture and society.



Sammendrag

Planteforedling er grunnleggende for a tilpasse matplantene vare til stadig endrede miljg- og
samfunnsforhold. Samtidig er planteforedling en praksis preget av makt, politikk og verdier. Kriteriene
for a velge ut nye plantesorter har konvensjonelt vart hgyere avlinger og bedre toleranse for biotisk
og abiotisk stress med mal om gkt produktivitet. Disse kriteriene reflekter imidlertid ikke ngdvendigvis
behovene og preferansene til alle de ulike gruppene som benytter foredlede sorter i forskjellige deler
av produksjons- og matsystemene. Dette gjelder saerlig mange kvinner, hvis preferanser og kunnskap
om planteegenskaper knyttet til matsikkerhet, ernaering, prosessering og matlaging ofte har blitt
oversett. Dette neglisjerer ikke bare deres rettigheter og likeverd, men det fgrer ogsa til at nye
plantesorter ikke blir tatt i bruk. Det er derfor behov for teoretisk og praktisk kunnskap om hvordan

planteforedling kan ta hensyn til kjgnn og andre sosiale forhold pa en bedre mate.

Denne avhandlingen befinner seg i skjaeringspunktet mellom feltene kjent som feministiske
teknovitenskapelige studier, kritiske plantestudier og politisk agronomi. Den undersgker hvordan
afrikanske planteforedlings-programmer innenfor det internasjonale landbruksforskning-nettverket
CGIAR arbeider med a utvikle sorter som er bedre tilpasset kvinnelige bgnder og andre brukergrupper
i matsystemene. Dette gjgres gjennom en etnografisk studie av de sakalte «Gender+»-verktgyene som
er utviklet av CGIARs «Gender and Breeding Initiative». Verktgyene benyttes til 8 samle og organisere
kunnskap om kjgnnsforskjeller i landbruket og skal dermed gjgre foredlingsprogrammet bedre i stand
til & ivareta bade kvinner og menns behov og preferanser. Studien settes inn i en historisk og
institusjonell kontekst, spesielt ved a analysere markedsdiskursen som for tiden dominerer innenfor
og utenfor CGIAR-systemet. Den belyser spesielt ulike former for makt som private donorer og

planteforedlere har som agenda-settere og beslutningstakere.

Avhandlingen bygger pa data innhentet gjennom feltarbeid i Kenya og Tanzania, samt virtuell
kommunikasjon. Dette omfatter deltakelse i fysiske og virtuelle mgter som ble avholdt for a utvikle og
teste «Gender+»-verktgyene. Videre ble det giennomfgrt intervjuer med forskere fra CGIAR, nasjonale
samarbeidspartnere, donor-organisasjoner og sivilsamfunn. Det ble ogsa gjort analyse av dokumenter

og andre ressurser som aktgrene benyttet i prosessen.

| tre artikler viser jeg hvordan kjgnn, planteforedling og nye plantesorter blir samkonstruert pa mater

som bade begrenser og fremmer likestilling mellom kjgnnene. | den fgrste artikkelen viser jeg hvordan



«Gender+»-verktgyene spiller ulike roller som bidrar til & konstruere bgnder og andre brukergrupper
og deres kulturplanter, samt tverrfaglige og intradisiplineere relasjoner, pa en kjgnnet mate. | den
andre artikkelen setter vi kjpnnet planteforedling i sammenheng med den stgrre markedsdiskursen. Vi
viser hvordan markedet, i tett tilknytning til kjgnn, blir forstatt og brukt som en effektiv
sosiogkonomisk institusjon for a avdekke etterspgrsel, men samtidig ogsd som en normativ agenda.
Slik blir markedet et gkonomisk og ideologisk rammeverk der mennesker, kulturplanter og

planteprodukter og -egenskaper gis forskjellig verdi.

| den tredje og siste artikkelen utvikler jeg et nytt og radikalt begrep, «the feminist crop», eller den
‘feministiske plantesorten’, som beskriver relasjonene mellom planter og kvinners roller, kunnskap,
evner og makt. Begrepet bidrar til en undersgkelse av hvordan kjgnnsidentitet, kjgnnsroller og
kjgnnsrelasjoner ikke bare formes i rent menneskelige systemer, men ogsa i komplekse samspill
mellom mennesker og planter. Dette utfordrer konvensjonelle dikotomier som skiller mellom kultur
og natur og det sosiale og materielle. Med utgangspunkt i den feministiske plantesorten undersgker
jeg hvordan foredling av planter, herunder gen-redigering ved hjelp av CRISPR-Cas-verktgyet, kan

brukes som et middel for feministisk politikk og handling.

Med utgangspunkt i et overordnet forskningsspgrsmal om «hvordan plantesorter og planteforedling
kan veere eller bli feministisk?», diskuterer jeg funnene langs fire virkeomrader for feministisk politikk
og praksis: ‘sosiomateriell design’, ‘sosiomaterielle systemer’, det ‘metafysiske’ og ‘forestillingsevne’.
Sosiomateriell design dreier seg om at arbeidet med & skape nye plantesorter samkonstruerer kjgnn,
foredling og kulturplanter pa bestemte mater, og de muligheter det gir for & fremme feministisk design
av nye plantesorter. Det sosiomaterielle systemet viser til stgrre sett av sosiale og materielle faktorer
som planteforedling inngar i, og som bade kan hindre og fremme feministiske tiltak og resultater. Den
metafysiske dimensjonen og forestillingsevne strekker seg lengre ved a utfordre det etiske, ontologiske
og epistemologiske grunnlaget for planteforedling og ved a skape et nytt forestillingsrom for hvordan
planteforedling kan gjgres annerledes og bidra til endringer i kjsnnede relasjoner mellom planter og
mennesker. Avhandlingen bidrar dermed til en nytenkning av hvordan planteforedlere og
kjgnnsspesialister sammen kan skape og praktisere kjgnn, planteforedling og nye sorter i prosesser

som fremmer endrede verdier og maktforhold, samt likestilling i landbruk og samfunn.

vi



[A] seed contains inside its coat the history of practices such as collecting, breeding,
marketing, taxonomizing, patenting, biochemically analyzing, advertising, eating,
cultivating, harvesting, celebrating, and starving. A seed produced in the
biotechnological institutions now spread around the world contains the specifications
for labor systems, planting calendars, pest-control procedures, marketing, land

holding, and beliefs about hunger and well-being (Haraway, 1997, p. 129).
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Prologue

It was not until | reluctantly found myself in a plant sciences laboratory in the final year of my BSc in
Biology that my love for plants started to bloom (no pun intended). Up until then, | had not shown
much interest in these seemingly sedentary, inert and passive organisms. However, when | was asked
to investigate ways in which the model plant species Arabidopsis thaliana communicates, | started to
realise that there was more to these organisms than first meets the eye. Since then, | have become
completely fascinated by the ways in which people and plants mutually shaped one another, including
through the practices of crop breeding. Thanks to my interaction with women and men farmers during
my fieldwork in Kenya as part of my MSc in Biotechnology, | have become particularly captivated by
the ways in which plants, seeds, food and their associated cultures and practices are mutually shaped
with our identity, belonginess, meaning-making, roles and relations, including in gendered ways. This

thesis is a labour of that love and fascination.
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Part I: Introductory essay






1. Introduction

Humans first started manipulating the genetic potential and phenotypic characteristics of plants
around ten thousand years ago (Schlegel, 2018). Since then, crop breeding has come to contribute
substantially to food and nutrition security globally (e.g., Borlaug, 1983; Evans, 1998). The importance
of crops bred for specific traits will continue to grow as climatic and environmental change, population
growth and socioeconomic changes significantly alter our food and cropping systems (e.g., Abu et al.,
2021; Ortiz, 2019; Stamm et al., 2011; Zs6gon et al., 2022). Breeding objectives and criteria are typically
defined according to agroecological zones and mega-environments, which is “a group of environments
that share the same best cultivar(s)” (Yan, 2021, p. 2), and oriented towards an analysis of abiotic and
biotic constraints (e.g., Braun et al., 1996; Gauch Jr. & Zobel, 1997; Gonzalez-Barrios et al., 2019;
Wagaw et al.,, 2021; Yan, 2021). This has led to a prioritisation of agronomic traits for increased

productivity, such as yield, disease resistance and climatic tolerance.

However, such selection and evaluation criteria may not fully capture and meet the interests and needs
of diverse users and user groups in the food and cropping system, including those of many women
whose preferences for plant traits and characteristics associated with food and nutrition security,
processing, food preparation and consumption have often been overlooked (e.g., Weltzien et al.,
2019).1 This may result in disinterest and lack of adoption of improved crop varieties or lead to negative
impacts on women, such as by imposing increased drudgery, displacing income-generating
opportunities and giving rise to gender conflict (e.g., Bentley et al., 2017; Bergman-Lodin et al., 2012;

Jha et al., 1991; Mulatu & Belete, 2001; Sanya et al., 2018).

Since its establishment in 1971, the CGIAR Consortium of International Agricultural Research Centers
(formerly known as the Consultative Group on International Agricultural Research) has become the
world’s largest agricultural research and innovation network consisting of fifteen independent

research centres.? As part of the global development nexus, gender equality has become a top priority

1] distinguish between plant traits and characteristics. As explained by Polar et al. (2021): “For breeders, a trait
is a distinguishing, genetically and environmentally determined feature or quality of the variety that can be
measured and prioritized as a target for breeding (e.g., growth habit, level of resistance to a disease, shelf-life,
yield, starch, gluten or protein content). When people express varietal preferences, they often refer to
characteristics of the crop, some of which are known traits, others of which require research to discover whether
the preferred characteristic is associated with a heritable trait” (p. 2).

2 The fifteen research centres include Africa Rice Center (AfricaRice); Bioversity International; Center for
International Forestry Research (CIFOR); International Center for Agricultural Research in the Dry Areas (ICARDA);
International Center for Tropical Agriculture (CIAT); International Crops Research Institute for the Semi-Arid



in the CGIAR, including within its breeding programmes (e.g., Kholova et al., 2021; van der Burg, 2019;
Voss et al., 2021). This follows in the wake of a long history of, and commitments to, gender in
international development (e.g., Beneria & Sen, 1981; Bill and Melinda Gates Foundation, 2012;
Boserup, 1970; Momsen, 2019; United Nations & World Conference on Women, 1995), as well as
findings demonstrating the important role of gender in agriculture (e.g., FAO, 2011; Peterman et al.,

2014; Quisumbing et al., 2014; Raney et al., 2011; World Bank et al., 2009).

However, the integration of gender in crop breeding is far from straight-forward: it involves the need
to challenge deep-seated and black boxed ideologies, norms and values and interdisciplinary and
organisational power dynamics, as well as requiring novel conceptual and methodological frameworks
and tools. In 2016, commissioned by the CGIAR System Management Office (Polar et al., 2022), a group
of crop breeders, geneticists, economists and gender specialists from and beyond the CGIAR met in
Nairobi, Kenya, to discuss the intersection of crop breeding and gender (CGIAR Gender and Breeding
Initiative, n.d.).3 The group convened again the following year, this time officially known as the Gender
and Breeding Initiative (GBI), hosted and coordinated by the CGIAR Research Program (CRP) on Roots,
Tubers and Bananas (RTB) and the International Potato Center (CIP). The group set out to “help
catalyze a deliberate shift towards gender-responsive breeding in the CGIAR” (CGIAR Gender and
Breeding Initiative, 2017, p. 1). Gender-responsive crop breeding is meant to ensure that “the
perceptions, interests, needs and priorities of women and men (which differ because of their different
roles and responsibilities in farming) will be considered in planning and decision-making” (Ashby &

Polar, 2021, p. 2).

Most recently, the work of the GBI has culminated in the creation of a digital toolbox, the Gender+
(G+) Tools, which includes the G+ Customer Profile Tool and the G+ Product Profile Query Tool (Ashby
& Polar, 2021a; Ashby & Polar, 2021b; Orr et al., 2021; Polar & Ashby, 2021). The G+ Tools provide
step-by-step instructions on how to collate and organise existing data on gender differences in rights,
roles, responsibilities and trait and varietal preferences to support gender-responsive priority-setting

and decision-making in crop breeding. Using the G+ Tools, the breeding team gains an improved

Tropics (ICRISAT); International Food Policy Research Institute (IFPRI); International Institute of Tropical
Agriculture (IITA); International Livestock Research Institute (ILRI); International Maize and Wheat Improvement
Center (CIMMYT); International Potato Center (CIP); International Rice Research Institute (IRRI); International
Water Management Institute (IWMI); World Agroforestry (ICRAF); and WorldFish.

3 The CGIAR System Management Office is responsible for the day-to-day operations of the CGIAR System
Organization which together with the CGIAR System Council provide governance to the CGIAR System.



understanding of who they are breeding for, including what their challenges, needs and preferences

are, and how different plant traits may impact social groups of men and women differently.

Notably, the G+ Tools draw on several market-based concepts and frameworks adapted from
commercial crop breeding, including the use of market segmentation and product profiles. A product
profile describes “the full set of targeted attributes (...) that a new plant variety or animal breed is
expected to meet to successfully be released onto a market segment” (Ashby & Polar, 2021, p. 2), with
the market segment defined as “a geographic area or a group of people having a relatively
homogeneous demand for a commodity” (Ragot et al., 2018, p. 5). The argument goes that, by starting
the breeding process with a clearly defined market or customer segment(s) upon which the product
profile(s) is designed, crop breeding programmes will be better equipped at understanding and
responding to the needs and preferences of different customers from across the agricultural value

chain.*

The use of market-based approaches to support gender-responsive crop breeding can be seen in
relation to a market-led turn currently dominating within and beyond the CGIAR.® In 2016, as part of a
larger modernisation agenda of CGIAR breeding programmes (CGIAR System Council, 2018), the Bill
and Melinda Gates Foundation (hereafter the Gates Foundation), the biggest private foundation in the
world and the second largest funder of the CGIAR (CGIAR, n.d.-a), commissioned an assessment of
several CGIAR breeding programmes (CGIAR System Management Office, 2018). The assessment
identified the need for the “systematic use of product profiles, based on continually updated market
intelligence and stakeholder consultations, to ensure that new varieties are designed to meet the
requirements and preferences of women and men farmers, consumers, traders, processes and others

along the value chain” (CGIAR System Council, 2018, p. 7).

Established in 2017, the CGIAR Excellence in Breeding Platform (EiB) was tasked with coordinating and
overseeing the modernisation process, with its module 1 on product design and management

responsible for institutionalising the market-based product profile development framework

4The GBI uses the concept customer segment, defined as “[a] group of users who have both a common set of
constraints and a common, unique and relatively homogenous need (demand) for a breeding program product”
(Orretal., 2021, p. 19). The customer is defined as “the growers who use the breeding product (crop varieties or
animal breeds), and the other value chain actors, like traders, processors, or consumers who use one or more of
the end-products” (Orr et al., 2021, p. 5). The value chain refers to “all the processes involved in the production,
processing, and marketing of a product from its inception to its final use” (Pyburn & Kruijssen, 2021, p.32).

5 Market-based or market-led crop breeding are sometimes used interchangeably with demand-led crop
breeding in the literature and by interlocutors. For analytical clarity, | conceive of market-based approaches as a
way to contribute to demand-led and gender-responsive crop breeding. | address this at greater length in the
second article.



(Excellence in Breeding Platform, n.d.). However, to meet donor requirements, the EiB also needed to
ensure that market segmentation and product profiling were responsive to gender. Thus, in 2020, the
EiB financially supported the piloting of the G+ Tools in several African-based breeding programmes of
the CGIAR, with the intention of refining and adapting the G+ Tools to the EiB product profile

development framework.

Many questions remain about who stands to benefit as market-based and gender-responsive
approaches become increasingly intertwined. Feminist scholars and activists have produced important
critiques of the relationship between, on the one hand, gender equality and empowerment and, on
the other, market logics and neoliberal-capitalism, including the increasing role that private sector
donors play in driving and shaping the ‘gender agenda’ (e.g., Calkin, 2017; Cornwall et al., 2008;
Eisenstein, 2017; Esquivel, 2017; Gregoratti et al., 2018; Lewis, 2001; Moeller, 2018; Prigl, 2015;
Roberts & Soederberg, 2012; Walters, 2021; Wilson, K., 2015).

Guided by the overarching research question “how can crops and crop breeding be feminist?”, | aim
to contribute to an improved understanding of the knowledge politics, practices and tools through
which CGIAR breeding programmes are developing gender-responsive and transformative crop
varieties, and how gender, crops and crop breeding become co-constructed in the process. | further
develop novel ethico-onto-epistemological understandings and concepts through which feminist crop
breeding can be advanced.® This includes an exploration of how plant genome editing may be wielded
as a tool for feminist intervention and politics in and through crop breeding. In the broader sense,
feminist interventions and politics are those that promote gender and social equity and equality. More
specifically, | align with the feminist political aim articulated by Laura Foster (2017): “to contest binary
modes of thinking, make connections across sites of inequality, think across multiple ways of knowing
and being, dismantle hierarchies of knowledge production, contest the differential valuing of matter,

and imagine alternative modes of belonging” (p. 11).

In my analysis, | combine perspectives from feminist technoscience studies, critical plant studies and
political agronomy. A central theoretical premise of these fields, and indeed of this thesis, is the idiom
of co-construction, which | use to conceptualise and analyse the mutually shaped relationships that
exist between gender, crops and crop breeding. The thesis builds on ethnographic fieldwork conducted

in Kenya and Tanzania, as well as online. This includes participant observations made during one

6Karen Barad (2007) coined the term ‘ethico-onto-epistemology’ to “mark the inseparability of ontology,
epistemology, and ethics” (p. 409).



physical workshop and eight online meetings as part of the piloting of the G+ Tools, as well as semi-
structured and open-ended interviews conducted both physically and digitally with CGIAR scientists
and national partners, donors, governmental representatives and non-governmental organisations.

Additionally, | carry out document analysis of resources produced by the relevant actors.

The research resulted in three articles that together provide a triple investigation of gender-responsive
crop breeding upon which the thesis is based. In the first article, Tools in the making: The co-
construction of gender, crops, and crop breeding in African agriculture, | explore the performative roles
of the G+ Tools as they emerge in interaction with the crop breeding teams, attending to how gender,
crops and crop breeding become co-produced in the process. The article is based on an institutional
ethnography and uses theoretical insights from feminist technoscience studies. The findings serve as

a starting point for discussing ‘sociomaterial design’.

The second article, “Whose demand?”: The co-construction of markets, demand and gender in
development-oriented crop breeding, is co-authored together with Ola Westengen, Poul Wisborg and
Katharina Glaab. We combine perspectives from political agronomy and feminist technoscience
studies to unpack the market, demand and gender and their co-construction, with the aim of
contributing to the understanding of how gender-responsive demand is constructed in development-
oriented crop breeding. The article provides a background against which to discuss the broader

‘sociomaterial system’ in which gender-responsive crop breeding operates.

In the third and final article, Feminist crops: A more-than-human concept for advancing feminist crop
breeding for development, | use insights from feminist technoscience studies and critical plant studies
to develop the concept of the ‘feminist crop’, which captures the ways crops are entangled with
women’s embodied practices, knowledges, capabilities and power. Informed by the new imaginaries
and ethical commitments that the feminist crop engenders, | explore how plant breeding, including
the use of plant genome editing, may help advance feminist interventions and politics. | use the
concept to further address the ‘metaphysical’ and the ‘imaginative’ realms in the discussion of the

thesis.



1.1. Background

| start this chapter by discussing the role of gender in food and cropping systems more broadly and in
the history of the CGIAR. Subsequently, | introduce the GBI and the G+ Tools, followed by the

overarching aim, relevance and structure of the thesis.

1.1.1. Gender, food and cropping systems and agricultural research and development

Gender refers to socially constructed and historically and culturally situated “ideas about maleness
and femaleness and the shifting boundaries between them” (Lerman et al., 1997, p. 2). This includes
both individually practiced gender identities and collective, institutional and structural gender norms
and relations. Importantly, as first articulated by queer Black poetics and later conceptualised by Black
feminist scholars (Lamoureaux & Rottenburg, 2021), gender intersects with other social factors such
as race, ethnicity, ableness, age and class to produce multiple intersecting oppressions and
dominations (Collins, 2000; Collins, 2015; Crenshaw, 1989; Nash, 2019). Thus, there are numerous
masculinities and femininities (e.g., Connell, 1987; Connell, 1995; Dharani et al., 2021; Hamilton et al.,
2019; Moolman, 2013; Morrell, 1998; Morrell, 2001; Ratele, 2021), some of which are constructed in
relation to agricultural practices and technologies (e.g., Annes et al., 2021; Avakian & Harper, 2005;
Brandth, 1995; Brandth, 2006; Bryant, 2003; Counihan & Kaplan, 1998; Ferrell, 2012; Liepins, 2000;
Little, 2002; Peter et al., 2000; Pini, 2004; Saugeres, 2002; Shisler & Sbicca, 2019). As will be further
explored, a fundamental premise of this thesis is that intersectional gender identities and relations are
performed through distributed interactions with both humans and nonhumans, such as crops and

research and marketing tools and concepts.

Gendered power relations are ubiquitous across all levels of the food system, defined as “the growing,
harvesting, processing, packaging, transporting, marketing, consumption and disposing of food”
(Ashby & Polar, 2019, p. 11). Globally, women (and men) of various backgrounds fulfil diverse,
multifaceted, dynamic and essential roles in agriculture, including that of consumers, producers,
processors, marketers, traders, entrepreneurs, seed custodians and managers of crop diversity (e.g.,
Quisumbing et al., 2014; Raney et al., 2011). Similarly, the food system plays an important role in the
lives of many women. For instance, it has been estimated that agriculture represents the primary
activity for almost half of the world’s economically active women (FAO, 2011; Palacios-Lopez et al.,

2017).



Still, evidence gathered over several decades continues to demonstrate that women in agriculture
face inequalities across all institutional levels (from the household and community level to state and
regional policies) and how food and cropping systems are underperforming as a result (e.g., FAO, 2011;
Kilic et al., 2015; Quisumbing et al., 2014; Raney et al., 2011). Intersectional gender differences in
rights, status, roles and responsibilities mean that men and women often engage in agriculture under
very different economic, social, technical and agroecological conditions. Consequently, men and
women may develop different knowledges, skills, interests, goals and strategies, also as it relates to
the types of crops and crop traits and characteristics they need and desire (e.g., Marimo et al., 2020;

Weltzien et al., 2019).

The CGIAR has a relatively long, albeit slow and patchy, history of dealing with gender perspectives
and integration in research, with the social sciences and gender research being afforded less resources
compared to the biophysical sciences (Ashby et al., 2013; Cernea & Kassam, 2006; CGIAR-IEA, 2017;
Jiggins, 1986; Karlsson & Russell, 2017; MOPAN, 2020; van der Burg, 2019). Until recently, CGIAR
breeding programmes most commonly included gender as a variable in participatory approaches to
plant breeding (e.g., Dorward et al., 2007; Farnworth & lJiggins, 2003; vom Brocke et al., 2010;
Weltzien et al., 1998; Worku et al., 2020). However, while such studies have often consulted both men
and women farmers, few have been designed with explicit gender objectives in mind (e.g., Voss et al.,
2021; Weltzien et al., 2019; but do see, e.g., Defoer et al., 1997; Galie, 2013; Galie et al., 2017;
Tegbaru et al., 2020). Additionally, social scientists have commonly been engaged in the aftermath of
varietal design, such as during adoption studies and impact assessments, with little influence and
decision- making power in priority-setting and trait selection. Failure to engage meaningfully with
gender (and, thus, gender research and researchers) is believed to be one of the factors explaining
the low levels of adoption and development impacts of improved crop varieties in Africa (e.g.,

Acevedo et al., 2020; Fisher & Carr, 2015; Smale et al., 2018; Thiele et al., 2021).

This history has led to the argument that breeding objectives and varietal design should be more
strongly based on social targeting and (market) demand analysis relative to an analysis of the mega-
environment and agroecological context (e.g., Forsythe et al., 2021; Orr et al., 2018; Persley & Anthony,
2017; Ragot et al., 2018; Tufan et al., 2018). A practical challenge, however, is “how to systematize
relevant information about gender differences, especially men’s and women’s trait preferences, in a
way that breeders can factor it into their trait prioritization and product profiles” (Ashby & Polar, 2019,
p. 13). Indeed, the crop breeding process is complex, costly and lengthy, where a range of genetic,
biophysical, technical, economic, political and regulatory factors determine what crops and traits can

or should be bred for (e.g., Kholova et al., 2021; Shimelis & Laing, 2012; Voss et al., 2021; Weih, 2003).
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Consequently, trait selection is highly selective and involves several trade-offs. Moreover, priority-
setting and decision-making in breeding are shaped by deep-seated, taken-for-granted and black
boxed norms, beliefs and values, along with interdisciplinary and organisational power relations,
where often senior and male crop breeders and private sector donors have substantial definitional,

agenda-setting and decision-making power.

1.1.2. The Gender and Breeding Initiative and the Gender+ Tools

The GBI has pioneered the development of conceptualisation and tools, methods and practices of
gender-responsive breeding.” These include: (i) must-have features of gender-responsive breeding
(Mascarenhas, 2016); (ii) four principles, a flowchart of critical decision points and a decision checklist
for gender-responsive crop breeding (Ashby et al., 2018; CGIAR RTB, 2018); (iii) the working paper
From market demand to breeding decisions: A framework (Ragot et al., 2018); (iv) the working paper
Gender and social targeting in plant breeding (Orr et al., 2018); and (v) the working paper State of
knowledge for gender in breeding: Case studies for practitioners (Tufan et al., 2018). All of these have
informed the design and development of the G+ Tools to some extent. However, to better understand
where and how the G+ Tools are to be used in the breeding cycle, | will elaborate on the flowchart

onto which the Tools can be mapped.

The flowchart provides breeding teams with an improved understanding of when and how gender can
be integrated across the breeding cycle (Fig. 1). In the flowchart, seven critical decisions are identified
for operationalising gender-responsiveness (amber boxes in Fig. 1) that occur at key stages in the
breeding process (orange diamonds in Fig. 1) (Ashby et al., 2018; CGIAR RTB, 2018). Integrating gender
at these decision points results in five gender-responsive outcomes (green ovals in Fig. 1): (i) a
customer profile with a gender dimension for each segment the programme decides to target; (ii)

breeding objectives with a gender dimension included; (iii) a product profile with a gender dimension;

7 The Feed the Future Innovation Lab for Crop Improvement at Cornell University in the United States is currently
developing the Impact Centered Varietal Design Framework which “takes a human-centric approach to help
National Agricultural Research Institutes (NARIs) assess their breeding priorities, challenge their assumptions,
perform engaged research and ultimately prioritize the impact they want to make through crop improvement”
(Innovation Lab, 2021). The team behind the framework “encourage[s] plant scientists and social scientists to
work together to confront common barriers and ask critical questions: Whose voices are being heard? Who is
making the decisions? What assumptions are being made? Who is growing, processing and consuming the crop,
and how can they benefit from crop improvement?” (Innovation Lab, 2021, italics and bold in original). Many of
the same questions arise throughout this thesis.



(iv) breeding products (varieties) with traits useful to women and men; and (v) a gender-responsive

delivery strategy (Ashby et al., 2018).

Customer
profile with
agender
dimension

Product profile
with gender
dimension

Breeding
objectives with
gender dimension
induded

Release, seed
production and
Breeding products distribution
(varieties) with
traits useful to
women & men

Gender-responsive
delivery strategy

Figure 1. Flowchart of critical decision points for gender-responsive breeding. The arrow is double
headed to indicate that the gender-responsive breeding process is cyclical and entails learning. Source:
Ashby et al. (2018). Used with permission from Jacqueline Ashby and Vivian Polar.

The G+ Customer Profile Tool helps answer the first and second question of the flowchart by combining
“geographic, gender and other social variables to segment, target, and profile the customers for a
breeding program” (Orr et al., 2021, p. 1). Ultimately, a customer profile with a gender dimension is
generated (i.e., the first green oval in Fig. 1; Appendix 1). Accordingly, the G+ Customer Profile Tool
“help[s] the breeding program prioritize its customers in terms of their numbers, geographic location,
socio-economic characteristics, product preferences, and the reasons for these preferences. (...) The

G+ Customer Profile is therefore a tool for gender and social targeting” (Orr et al., 2021, p. 1).

The G+ Product Profile Query Tool, in turn, informs trait prioritisation by scoring each trait on the
product profile according to whether it is expected to have a positive, neutral or negative impact on
women, men or another specific intersectional group (Ashby & Polar, 2021a). As explained by Polar et
al. (2022): “Scoring is similar to the nominal index that breeders often use to assign a value for disease

tolerance to a variety” (p. 488). Scores are generated using “do no harm” and “positive benefits”



analyses (Fig. 2; Appendix 2), which are based on information about “four well-researched causes of
gender inequity in agriculture that can be widened or reduced by introducing new plant varieties or
animal breeds” (Ashby & Polar, 20213, p. 1): the effects of the proposed trait on women’s unpaid
labour, on on-farm or off-farm activities for own income generation, on control over production inputs
and control over production outputs (Appendix 2). Additionally, a comparison of how a trait is assessed
for both men and women should be made “to clarify where there is common ground between men
and women producers as well as potential trade-offs involved in targeting men and women producers

differently” (Ashby & Polar, 2019, p. 19).

A trait that does not pass the “do no harm” analysis should either be omitted from the product profile
or ‘amended’, such as by introducing the crop variety alongside complementary measures (for
instance, if a trait increases threshing for women, it could be introduced together with small-scale
threshers). Traits that pass the “do no harm” test will either be classified as gender neutral — meaning
“neither beneficial nor harmful to women differently from men” (Ashby & Polar, 2019, p. 19) — or
beneficial to women, depending on how the trait scores during the “positive benefit” analysis (Fig. 2;
Appendix 2). Using the G+ Product Profile Query Tool may also reveal additional traits that should be

included in the product profile from a gender perspective.

Traitnin
PPP

“Do no harm” Benefit Analysis

Analysis

Conclusion: Conclusion: Trait Conclusion:

is gender neutral
Traitis Trait is uniquely
disadvantageous Neither harms advantageous to
to women nor benefits women

women
differently from
men

Result: Enter Result: Enter Zero Result: Enter
Negative Value for Value for gender in Positive Value for
gender in the PPP the PPP gender in the PPP

Figure 2. Decision tree for gender screening a trait in a product profile proposal (PPP). Source: Ashby
and Polar (2019). Used with permission from the authors.
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Thus, the G+ Product Profile Query Tool helps answer the third and fourth question of the flowchart
(Fig. 1), resulting in a product profile with a gender dimension (i.e., the third green oval in Fig. 1).
Ultimately, the goal is not to “produce a case for the development of specifically ‘women’s’ varieties,
but [to] inform key breeding decisions to make it more likely that breeding will include traits important
for women” (Ashby & Polar, 2019, p. 29). Ashby and Polar (2019) further argue that the “[u]se of
gender screening creates the opportunity for a breeding project to opt for including a highly beneficial,

‘game changing’ trait in design of a new breeding product that is potentially transformative” (p.19).

The GBI has also discussed how genomics may present novel opportunities and entry points for
integrating gender more effectively in the breeding cycle (CGIAR Gender and Breeding Initiative, n.d.).
While these discussions have mostly centred on genomic selection (e.g., Ashby & Polar, 2019;
Mascarenhas & Ashby, 2017; Olaosebikan et al., 2018; Polar et al., 2021), | address how genome editing
using the clustered regularly interspaced short palindromic repeats (CRISPR) and CRISPR-associated
protein (Cas) system (CRISPR-Cas) can help advance gender-responsive and transformative crop
breeding. CRISPR-Cas is an adaptive immune system in many bacteria and archaea which can be
programmed to introduce, in contrast to conventional gene modification, sequence-specific mutations
in the genome of more or less any organism (Jinek et al., 2012). The genomics tool has become touted
as key in achieving a sustainable and food secure future (e.g., Karavolias et al., 2021; Karembu, 2021;
Qaim, 2020; Tripathi et al., 2019; Wada et al., 2020; Zaidi et al., 2020; Zhu et al., 2020), albeit subject
to extensive political, regulatory, economic and ethical debates (e.g., Bartkowski et al., 2018; Helliwell

et al., 2019; Rock & Schurman, 2020; Schmidt et al., 2020; Zhang et al., 2020).

1.2. Overarching aim, relevance and structure of thesis

With this thesis, | aim to contribute to an improved understanding of the knowledge politics, practices
and tools through which African-based CGIAR breeding programmes are developing gender-responsive
and transformative crop varieties, and how gender, crops and crop breeding become co-constructed
in the process. | do so by homing in on the stage of varietal design through an ethnographic case study
of the G+ Tools, using a combination of perspectives from feminist technoscience studies, critical plant
studies and political agronomy. The case study is situated within the historical and institutional context
of plant breeding for development, including the market-led turn currently dominating within and
beyond the CGIAR. Particular attention is paid to the agenda-setting and decision-making power that

crop breeders and private sector donors hold. The thesis further explores how feminist crop breeding
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may be advanced through conversations between feminist technoscience, critical plant studies and

molecular crop breeding, including the use of the genome editing tool CRISPR-Cas.

The research is particularly timely given the renewed and growing attention and commitments to
gender not only in plant breeding, but also in agricultural research for development more broadly,
including in relation to the rapidly advancing field of plant genome editing and the institutionalisation
of market-based approaches in and beyond the CGIAR. If we come to better understand the
relationship between gender, crops and crop breeding, we can use this knowledge to support and
improve gender-responsive and transformative crop breeding. Ultimately, | hope the research will
contribute to the advancement of women’s rights, opportunities and wellbeing in agriculture and
society. Gender equality and women’s empowerment have value in and of themselves, as well as
sharing close, interrelated ties to food, nutrition and climate security. Thus, as we are falling off track
in achieving the Sustainable Development Goals (SDGs) by 2030 (Roser & Ortiz-Ospina, 2018; United
Nations, 2020), including SDG2 on Zero hunger, SDG5 on Gender equality and SDG13 on Climate action,
this is not only an opportune but a critical time to champion feminist crop breeding and feminist

varieties.

The introductory essay consists of seven chapters. In the first chapter, | introduced the research topic
and the overarching aim, relevance and structure of the thesis. In the second chapter, | outline the
theoretical framework and the philosophy of science, which provide the necessary background for
introducing the aims, research questions and research and knowledge contributions in the third
chapter. Chapter four addresses the methodology, which includes a description of the case study
approach, ethnographic fieldwork, data analysis and research ethics. In chapter five, | provide a
summary of the three articles, followed by a discussion of the findings in chapter six. | structure the
discussion according to the four realms of sociomaterial design, the sociomaterial system, the
metaphysical and the imaginative. In the conclusion, | circle back to the guiding question of the thesis:
How can crops and crop breeding be feminist? Additionally, the reference list, the full-length articles

and the appendices can be found attached at the end of the introductory essay.
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2. Theoretical framework

| start this chapter by introducing the idiom of co-construction (which | use interchangeably with co-
production, co-constitution and mutual shaping) which forms the theoretical foundation of the thesis,
and which helps unite feminist technoscience studies, critical plant studies and political agronomy. |
chose these scholarly streams as they provide unique and complementary perspectives on the co-
construction of gender, crops and crop breeding: feminist technoscience studies provide insights into
the mutual shaping of gender and crop breeding tools and practices, including the performative role
of the G+ Tools; critical plant studies emphasise the agential capacity of crops, including in the co-
construction of gender and crop breeding; while political agronomy provides a lens through which to
understand the historical, political and institutional arrangements implicated in the co-constitution of
gender, crops and crop breeding. After having presented the three disciplines and how they inform
the research, | situate the theoretical framework in the philosophy of science and note the challenges

| faced in doing so.

2.1. Introducing the theoretical framework: The idiom of co-construction

The co-construction of gender, crops and crop breeding is at the heart of this thesis. | conceive of and
use co-construction in three main, interrelated ways: in a broad ontological and analytical sense; in a
narrower analytical sense; and in an applied sense. In the broad ontological and analytical sense of the
word, | understand co-construction as referring to the mutually shaped relationships that exist
between human and nonhuman actors or ‘actants’ (e.g., plants, animals, microorganisms, technology
and inorganic compounds).2 Fundamentally, such an understanding rests on a relational ontology
where “things come into existence as a result of the set of relations of which they are a part” (Asdal et
al., 2007, p. 29). In informing this conception of co-construction (as well as my philosophy of science,

as addressed later), | have drawn a lot of inspiration from Karen Barad’s agential realism.

Building on the work of Niels Bohr on quantum indeterminacy, Karen Barad (2007) introduced the
ethico-onto-epistemological framework of agential realism, which takes phenomena, defined as the
“ontological inseparability of agentially intra-acting components” (Barad, 2007, p. 33), to be the
primary ontological unit. In contrast to interaction, where entities and agency pre-exist relations,
‘intra-action’ holds that the ability to act and materialise emerges from within relationships among

things (not outside of them). Thus, agency becomes conceptualised as “a matter of intra-acting; it is

8 Latour (1996) defined an ‘actant’ as anything “provided it is granted to be the source of action” (p. 373).
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an enactment, not something that someone or something has” (Barad, 2007, p. 178, italics in original).
Indeed, agency is not constrained to the human realm: Barad take a posthuman approach, which they
describe as “the crucial recognition that nonhumans play an important role in naturalcultural practices,
including everyday social practices, scientific practices, and practices that do not include humans”
(Barad, 2007, p. 32; for other key texts on posthumanism, see, e.g., Braidotti, 2006; Braidotti, 2019;
Hassan, 1977).

Thus, with such an understanding comes a heightened appreciation of the agential capacity and
liveliness of nonhumans and matter (also see, e.g., Alaimo & Hekman, 2008; Bennett, 2009; DelLanda,
2015), which | refer to as nonhuman or more-than-human agency. Barad (2003) define matter not as
“an inherent, fixed property of abstract, independently existing objects; rather, ‘matter’ refers to
phenomena in their ongoing materialization” (p. 151). Such a conceptualisation shares strong parallels
with postcolonial theory and some African philosophies, such as African animist materialism (e.g.,
Garuba, 2003) and other Indigenous cosmologies and knowledge systems which have acknowledged

the vitality of matter and nonhumans as sentient beings for centuries (also see section 2.3).

Thus, taking nonhumans and their agency seriously and using the notion of posthuman performativity
allow me to broaden my understanding of gender performance to include crops and crop breeding
practices, tools and concepts, notably the G+ Tools. Judith Butler, whose work on gender
performativity is seminal (also see West & Zimmerman, 1987), defined performativity as “the
discursive practice that enacts or produces what it names” (Butler, 1993, p. 10). Butler addresses
materiality, but largely with respect to how discourses come to bodily matter (e.g., Butler, 1993; Butler,
2004). Thus, posthuman performativity moves beyond the conception of (gender) performance as a
largely discursive practice to consider the “material and discursive, social and scientific, human and
nonhuman, and natural and cultural factors” of performativity (Barad, 2003, p. 808; also see, e.g.,
Frost, 2011; Grosz, 1994; Haraway, 2008; Mol, 2003; Wilson, E. A., 2015). Barad further note how
“[c]rucial to understanding the workings of power is an understanding of the nature of power in the
fullness of its materiality” (Barad, 2003, p. 810). Such a conception of power is evident in my argument
that a more complete understanding of (gender) power relations in agriculture and crop breeding

needs to take plants and other nonhumans and their materiality into account.

In their agential realist framework, Barad further explain that it is through ‘apparatuses’, which they
define as “material-discursive practices (they are not merely laboratory setups that embody human
concepts and take measurements)” (Barad, 2007, p. 146), that ‘agential cuts’ are enacted, which

“produce differences that matter—they are boundary-making practices that are formative of matter

14



and meaning, productive of, and part of, the phenomena produced” (Barad, 2007, p. 146). Thus,
according to Barad, matter and meaning are ontologically inseparable. As | explore at greater length
in the second article, | conceive of the G+ Tools and other research and marketing tools as Baradian
apparatuses which, through agential cuts, bring certain (gendered) beings and (gendered) ways of
being into existence, while excluding others. Indeed, apparatuses enact exclusionary boundaries

(Barad, 2003).

| also use the idiom of co-production in a somewhat narrower analytical sense to conceive of the
relationship between society on the one hand, and ‘technoscience’ on the other, as co-constructed,
which scholars of science and technology studies (STS) and related fields have conceptualised and
investigated empirically (e.g., Bijker et al., 1987; Callon, 1986; Hughes, 1994; Jasanoff, 2004; Latour,
1987; Law, 1987; Pinch & Bijker, 1984). The term technoscience is used to “convey that scientific
knowledge and technological worlds are active constructions of entangled material, social, and
historical agents” (Hamraie, 2015, p. 307). More specifically, | am interested in how agricultural
knowledge production and technical innovation (notably plant sciences and crop breeding) are co-
produced with society, in particular gender relations and capitalism, but also racial politics, indigeneity
and colonialism (e.g., Andersson & Sumberg, 2017; Bonneuil, 2000; Brockway, 1979; Carney, 2001;
Carney & Rosomoff, 2009; Davidson, 2012; Eddens, 2019; McCann, 2007; McCusker & Carr, 2006;
Mintz, 1985; Ross, 2014; Schiebinger, 2004; Subramaniam, 2014).

For instance, while most of the research centres of the CGIAR are headquartered in, and/or have
several offices and research stations located across, the ‘Global South’, the CGIAR has from its very
inception been governed and influenced by donors and development agencies from the ‘Global North’
(Byerlee & Lynam, 2020).° Indeed, the CGIAR and its breeding programmes are steeped in colonial
histories and postcolonial settings. For instance, Byerlee and Lynam (2020) note how the first CGIAR
centres established in Africa were “[b]uilt soon after the transition from colonial rule to independence,
(...) [and] in different ways reflected a colonial legacy, both organizationally and scientifically” (p. 9)

(also see, e.g., Eddens, 2019).

9 While there does not exist a single, agreed-upon definition of the terms ‘Global South’ and ‘Global North’, |
adhere to the definition by Martins (2020): “the global South refers broadly to a grouping of countries and people
that experience economic marginalisation within the global system and have elements of a shared history of
colonisation and exploitation. This is the same grouping within which are most often the net receivers of foreign
aid, although many Southern donors also exist. The global North refers to countries and people traditionally
referred to as ‘the West’, who tend to be foreign aid donors to the South” (p. 151).
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While | do not carry out a postcolonial or decolonial analysis, it is still important to recognise this
history for the contextualisation of the thesis. Furthermore, | do draw attention to power relations
between donor agencies headquartered in the Global North (notably the Gates Foundation in the
United States) and breeding programmes located in different African countries. Indeed, the
construction and use of the G+ Tools do not take place in a vacuum: the G+ Tools are mutually shaped,
more or less explicitly, together with human actors — such as crop breeders, gender specialists,
agricultural economists, management, donors, farmers and other user groups — with diverging values,

interests and goals that may further embody capitalist, colonialist and patriarchal ideologies.’®

In contrast to the ontological and analytical meanings of co-production, the more applied sense refers
to studies on how knowledge is co-produced in collaborative, multi-stakeholder and interdisciplinary
processes (e.g., Akpo et al., 2015; Bell et al., 2012; Chambers et al., 2021; Crane, 2014; Harvey et al.,
2019; Norstrém et al., 2020; Pohl et al., 2010; Voorberg et al., 2015; Zarei et al., 2020). | did not
explicitly carry out such a study, which included “a detailed account of the group dynamics to
understand the social process” involved in the co-production of knowledge (Akpo et al., 2015, p. 1).
However, the applied meaning of co-construction is still present in my research, as | did address some
of the opportunities and challenges faced by multidisciplinary breeding teams in using the G+ Tools
and in crop breeding more broadly. Given the centrality of multi and interdisciplinarity in the new
gender-responsive and market-based approaches to crop breeding, this represents an intriguing area

for future research.

2.2. Feminist technoscience studies

The goal of feminist technoscience studies or feminist science and technology studies (feminist STS) is
to advance our understanding of knowledge production and technological innovation with a
commitment to social justice and gender equality. Similarly, my own research goal is to get an
improved understanding of the knowledge politics, tools and practices of crop breeding with the
intention of promoting gender equality and women’s empowerment. Feminist technoscience studies
“emerged out of decades of feminist critiques of the ways in which gender in its intersections with
other sociocultural power differentials and identity markers is entangled in natural, medical and

technical sciences as well as in sociotechnical networks and practices of a globalized world” (Asberg &

191 employ the term user group to refer to any user of a variety, such as producers, consumers, processors,
marketers, traders and so forth.
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Lykke, 2010, p. 299).2* Among others, scholars of feminist technoscience have challenged what they
perceive to be an Eurocentric, racist and masculine ideology and philosophy of science which promote
a mechanistic worldview, control over nature and distance between the observer and the observed
(e.g., Keller, 1985; Merchant, 1980), and that acknowledge white, heteronormative, well-educated

men as being the only legitimate knowing subject (e.g., Haraway, 1997).

In turn, feminist scholars have developed feminist philosophies, epistemologies and methodologies of
science (e.g., Bleier, 1986; Harding, 1986; Longino, 1999; Tuana, 1986; Tuana, 1995). Along with strong
objectivity, feminist empiricism and feminist standpoint theory (Harding, 1991; Harding, 1992;
Harding, 1998; Harding, 2015; Hartsock, 1983; Longino, 1994), Donna Haraway’s concept of ‘situated
knowledges’ has become particularly influential in and beyond feminist STS (Haraway, 1988). Haraway
(1988) argues that all knowledges and knowledge systems are the product of historically and culturally
situated social activities and that all knowing subjects hold only a partial perspective. Accordingly, an
argument is made in favour of “a politics and epistemology of location, position, and situation, where
partiality and feminist standpoints, and not universality, are the precondition for knowledge-making

politics” (Mascarenhas, 2018, p. 158).

Such an understanding is a far cry away from positivist ideas of science as being universal and objective,
which are commonly held beliefs in agronomy and plant sciences (e.g., Cleveland, 2001; Song &
Vernooy, 2010; Taylor et al., 2021). As apparent in the third article, | use situated knowledges to
consider how the positionality and social embeddedness of scientists and donors involved in plant
breeding shape knowledge production and varietal design, including how crop varieties become
imbued with power and political qualities (e.g., Berg & Lie, 1995; MacKenzie & Wajcman, 1999;
Winner, 1980). Situated knowledges has also been important in informing my understanding of my

own positionality and research practice (see section 4.4.2).

However, many feminist writers of technoscience have emphasised not only how human actors and
societal factors (such as gender) shape science and technology, but how science and technology shape
the social and society at large. Indeed, the relationship between gender and technoscience is
understood as mutually shaped, contingent, flexible and malleable (e.g., Bray, 1997; Cockburn &
Ormrod, 1993; Faulkner, 2001; Gill & Grint, 1995; Lohan, 2000; Pujol & Montenegro, 2015; Wajcman,

1991; Wajcman, 2004; Wajcman, 2010; Webster, 1996). Thus, a major focus of feminist technoscience

1 Feminist STS also emerged out of a reaction to the gender blindness of ‘mainstream’ STS (e.g., Berg & Lie, 1995;
Corrigan & Mills, 2012; Haraway, 1994; Hunter & Swan, 2007; Lagesen, 2012; Lohan, 2000; Star, 1991; Whelan,
2001).
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studies, as explained by Deborah Johnson (2010), “has been directed at understanding how a system
of gender relations becomes inscribed in a technology and, vice versa, how technology reinforces,
embodies, or disrupts gender ideas and relationships” (p. 36). In other words, artefacts, objects and
technologies (such as crop varieties) can both be a source and consequence of gender identities and
relations. Importantly, this further implies “the possibility of design — feminist design — as a new

strategy for feminist goals” (Johnson, 2010, p. 40), which is a major topic in the discussion of this thesis.

The concept of ‘gender scripts’ describes how scientists, technologists, designers and engineers — often
based on their own social embeddedness and situated knowledges — incorporate (most commonly
unconsciously) gender ideologies, norms and values into the material and symbolic design of technical
artefacts (e.g., Akrich, 1992; Bardini & Horvath, 2006; Comunello et al., 2021; Friz & Gehl, 2016;
Hardon, 2006; Offenberger & Nentwich, 2013; Oudshoorn et al., 2004; Rommes, 2002; Shade, 2007;
van Kammen, 1999; van Oost, 2003). In turn, such scripts may shape the agency and behaviours of
users by delegating specific statuses, motives, competencies, skills, interests, roles and responsibilities.
Accordingly, the concept of gender scripts can help capture two different but related processes
through which gender and technology become co-constituted: one, the process through which
technologies become gendered at the hands of designers and, two, how such gender scripted
technologies may shape the agency and behaviours of men and women users. In the first article, |
employ gender scripts to conceive of how, using the G+ Tools, crop breeding teams anticipate the
behaviours, interests, skills and preferences of women and men farmers and other user groups, which

down the line may become inscribed in the crop varieties themselves.

Feminist technoscience studies have also been important in highlighting the role that users play in
shaping and co-designing technologies and technological trajectories (e.g., Cowan, 1987; Oudshoorn
& Pinch, 2005). The STS concepts of ‘interpretative flexibility’ and ‘de-scription’ describe how users
interpret, appropriate, modify or even reject technologies and their (gender) scripts (e.g., Akrich, 1992;
Lie & Sgrensen, 1996; Pinch & Bijker, 1984). In the first article, | use interpretative flexibility and de-
scription to conceptualise how researchers and breeding teams interpret and appropriate the G+ Tools
differently, sometimes resulting in rejection. | also use the concepts to argue that women and men
farmers and other user groups may exercise interpretative flexibility and de-script an improved crop
variety so that it takes on a new meaning and function than what was intended by the crop breeders
(for instance, a variety bred for subsistence farming is appropriated as a source of animal feed). Indeed,
while my data do not include farmers and other user groups, it is important to keep in mind their

agency, which is a point | return to in section 4.1.
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An important and noteworthy point of criticism of co-construction studies is the tendency towards
treating technology as malleable and describing the processes through which technology become
gendered, while gender is treated as static, fixed and binary. Accordingly, men and women are often
depicted as relating to technology in ways that reflect heteronormative ideas of masculinity and
femininity (Landstrom, 2007; Lohan, 2000). Interestingly, it appears more challenging for people to
envision the mutability of gender as compared to the mutability of technology (e.g., Gil-Judrez et al.,
2018). Moving forward, then, feminist technoscience studies should pay more attention to the
construction of gender in the process of developing and using technology (Landstrém, 2007; Lohan,
2000). A fundamental argument of this thesis is that to better understand how gender is performed in
and through agriculture and crop breeding, there is a need to pay attention to the agential and
mediating role of plants. To do so, however, we need to transgress the nature/culture and
social/material dualisms, which feminist technoscience studies and, as considered next, critical plant

studies can help us do.

2.3. Critical plant studies

A central pillar of feminist technoscience studies (and feminism more broadly) as well as critical plant
studies is the interrogation and disruption of dualisms upon which Western science and philosophy
are generally based and from which power, domination and exclusion are perceived to flow (e.g.,
Descola, 2013; Fausto-Sterling, 2003; Foster, 2019; Haila, 2000; Latimer & Miele, 2013; Latour, 1991
[1993]; Mathews, 2017; Plumwood, 1993). In this section, | draw particular attention to the dominant
metaphysics which disassociate nature from culture, as well as the material from the social. In her
Companion species manifesto, Haraway (2003) coins the term ‘natureculture’ to signify nature and
culture as mutually shaped and the world as an ever-changing entanglement of matter, discourse and
semiotics (also see Strathern, 1980). Related to the broader ontological and analytical meaning of co-
construction (see section 2.1), a naturecultural ontology allows us to go beyond the misconception of
plants as passive beings to an understanding of “how plants act upon us, contributing to the co-
generation of our cultural practices, values, perceptions, relations, artifacts, and all else” (Ryan, 2012,

p. 104, italics in original).

Critical plant studies is an inter and transdisciplinary field that draws on environmental humanities,
arts, philosophy, ethics and plant sciences to provide “a broad framework for re-evaluating plants,
their representations and human-plant interactions” (Lawrence, 2021, p. 2; also see, e.g., Gibson &

Brist, 2018; Hall, 2009; Hall, 2011; Head et al., 2012; Karlsson, 2022; Marder, 2013; Ryan, 2012; Scott,
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2009; Scott, 2017; Tsing, 2015; Woodward & Lemmer, 2019). Critical plant studies is rooted in
Indigenous cosmologies and knowledge systems which for centuries have recognised plants as agential
and sentient beings and as kin (e.g., Dev, 2018; Geniusz, 2015; Kimmerer, 2003; Kimmerer, 2013; Kohn,
2013; Kwek, 2018; Miller, 2019; ojalehto et al., 2017; Shepard, 2018; TallBear, 2011; Wright & Taylor,
2009).

When discussing the feminist vegetal turn, Catriona Sandilands argues that we should attend to “the
specific, material ways in which particular people have relations with particular plants in particular
moments, both as these relations may serve the interests of heteropatriarchal capitalism and as they
might offer sites of resistance” (Cielemecka & Szczygielska, 2019, p. 9). Among others, Augusto (2007),
Foster (2017), Ives (2017) and Osseo-Asare (2014) have produced important contributions to our
understanding of the relationship between plants, knowledge production, indigeneity, race, gender,
coloniality, capitalism and belonging in parts of Africa (especially South Africa). | am myself particularly
interested in the ways in which plants and people are mutually shaped in constellations of knowledge,
matter and intersectional gender identities and power relations. | address this most notably in the

third article using banana, yam and cassava as examples.

To investigate this further, | use the idiom of ‘entanglements’ — which conjures up mental images of
the entangled system of roots, shoots and branches of plants —to describe the various ways and forms
in which humans and nonhumans, and more specifically plants, get caught up with and depend on
each other (Barton & Denham, 2018; Hodder, 2011; Nally & Kearns, 2020; van der Veen, 2014),
including in gendered ways. | further find the concept of ‘plant agency’, along with the concept of
‘plantiness’ (Head et al., 2012), useful in better understanding how plants are or become implicated in
the construction and reproduction of intersectional gender identities and relations in African
agriculture. Plantiness refers to the unique biological-material properties of plants and provides
insights into “the specifics of plant agency — how it comes out of certain material capacities —and how

that prefigures relations with people” (Head et al., 2012, p. 29).

The concept of plantiness provides me with an improved understanding of the agential capacity of
crops in shaping knowledge production and technological innovation in crop breeding (banana) and in
shaping gender identities, relations and (dis)empowerment pathways (yam and cassava). Relatedly, |
also employ ‘affordances’ to conceive of how, in this case cassava, may “stimulate or foreclose various
kinds of social actions” (Nally & Kearns, 2020; also see Berg, 2009; Gibson, 1979; Greeno, 1994; Sigaut,
1996). As described by Glover et al. (2019): “Affordances arise from the material properties of an object

or environment and the characteristics of the people interacting with it, including their mental and
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biophysical capacities (e.g. their knowledge, intelligence, creativity, strength and dexterity) and their
resource endowments (of money, energy, land, labour, etc.), conditioned by timeliness (in relation to
seasonality, sequences or conjunctions of events, and stages of life) and shaped by the social and
cultural norms and rules that govern appropriate behaviour” (p. 174). Thus, affordances do not only
take plantiness into consideration, but also capture a particular moment of the encounter between
plants and people, which can also be gendered (as noted by Glover et al., 2019). Finally, | find Hannah
Pitt’s (2016) concept of ‘planty knowledge’ relevant, which refers to “a combination of what humans
learn about plantiness, and that which plants themselves understand or sense of the world” (p. 92). In
other words, planty knowledge, arising from gendered plant—people entanglements, is of critical

importance in informing plant breeding, which | argue in the third article.

Thus far, through the lens of feminist technoscience studies and critical plant studies, we have mostly
tended to smaller scale politics, practices and relations, including technological design, the role of users
in shaping technological trajectories and the intimate and mutually shaped relationships that exist
between plants and people. There is, however, a need to lift one’s gaze to consider the broader
historical and institutional context that shapes and is shaped by such micro-politics, practices and
relations. While feminist technoscience studies and critical plant studies can be helpful also in this

respect, | consider in the next section how political agronomy can complement such an analysis.

2.4. Political agronomy

In attending to ‘knowledge politics’ (i.e., the normative assumptions, political-institutional dimensions
and agendas and the epistemological and technological logics), the field of political agronomy
foregrounds the political and power-laden nature of agricultural knowledge production and
technological innovation (Sumberg & Thompson, 2012; Sumberg et al., 2013). Thus, political agronomy
provides me with a lens through which to better understand the knowledge politics, including the
human actors, institutional settings and broader narratives and discourses, shaping the co-
construction of gender, crops and crop breeding. In particular, | have found the ‘contested agronomy
argument’ useful for contextualising and understanding this co-constructed relationship. The
contested agronomy argument holds that, since around the mid-1970s, three interrelated
developments have politicised, changed and contested agricultural research and development: the

neoliberal project, the environmental agenda and the participation agenda.
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The neoliberal project refers to the growing influence of the private sector in driving agrarian change
(e.g., Akram-Lodhi, 2013; Friedmann & McMichael, 1989; Kherallah et al., 2002; Moseley et al., 2015).
Among others, private funding agencies, also referred to as philanthrocapitalists, have come to play
an increasingly important agenda-setting and decision-making role in agricultural research and
development (e.g., Bishop & Green, 2015; Haydon et al., 2021; Morvaridi, 2012; Moseley et al., 2015;
Mushita & Thompson, 2019; Thompson, 2018; Thompson, 2014; Wilson, 2014). For instance, as
touched upon in the introductory chapter and elaborated on in the second article and in the discussion,
the Gates Foundation has been instrumental in driving and shaping both the gender agenda and
market-led turn (including their conflation) in and beyond the CGIAR (e.g., Farhall & Rickards, 2021;
Polar et al., 2022).

The environmental agenda has drawn attention to the health and environmental impacts of
industrialised farming (e.g., Carson, 1962; Loevinsohn, 1987; Newell & Taylor, 2018; Pimentel &
Pimentel, 1990; Pingali & Rosegrant, 1994). In the context of this research, although this agenda is less
visible, it is present in arguments that gender-responsive crop breeding can help increase the adoption
of climate-resilient varieties. Finally, the participation agenda, in attending to the rights and
emancipation of farmers as a goal in and of itself, as well as a way to achieve more efficient
development management (Sumberg et al., 2012b), has called for a de-centralised, participatory and
bottom-up approach to agricultural research and development. This has given rise to participatory
approaches to plant breeding, such as participatory varietal selection (e.g., Chambers et al., 1989;
Richards, 1985; Scoones & Thompson, 1994; Scoones & Thompson, 2009). Gender-responsive crop

breeding, as noted in the second article, builds on this history and tradition.

In the second article, we use the concept of knowledge politics and the contested agronomy argument
to contextualise and situate gender-responsive crop breeding, notably in relation to the market-led
turn. However, as addressed at greater length later, to gain a fuller understanding of this dynamic
relationship, we argue in favour of adding a fourth element to the contested agronomy argument: the
gender agenda. Moreover, we complement the political agronomy analysis with perspectives from
feminist STS, including the Baradian concepts of intra-action and apparatuses. This allows us to
conceive of the market as an ongoing, relational performance consisting of intra-acting discourses,
practices and human and nonhuman actors (for literature on the shaping and performativity of
markets, see, e.g., Callon et al., 2002; Callon et al., 2007; Doganova & Eyquem-Renault, 2009;
Doganova & Karnge, 2015; Doganova & Muniesa, 2015; Kjellberg & Helgesson, 2007; MacKenzie et al.,
2007; MacKenzie, 2009).
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2.5. Philosophy of science

Our philosophical worldview shapes how we see and understand the world (i.e., ontology) and how
knowledge about the world is generated (i.e., epistemology). Although philosophical and metaphysical
questions are central in this thesis, one of my struggles and contestations as part of this PhD has been
trying to situate my diverse theoretical approach within a broader conception of the philosophy of
science or even a philosophical worldview. In particular, | have found aspects of both agential realism
and critical realism informative, albeit at times contradictory. As apparent in the introductory section
to this chapter, agential realism aligns with several of the theoretical concepts and analytical tools that
| use, including my understanding of relationality, agency, performativity, matter/materiality,
natureculture and sociomateriality, as well as the relationship between ethics, ontology and

epistemology which | address at greater length in the discussion of the thesis.

It is further worth noting how agential realism shifts our understanding of causality and responsibility,
which is also relevant when considering the implications of my research. In contrast to a singular,
linear, unidirectional and deterministic model of causality, agential realism conceives of causality as
enacted through intra-actions, which “effect the rich topology of connective causal relations that are
iteratively performed and reconfigured” (Barad, 2007, p. 393). This means that there “are no singular
causes. And there are no individual agents of change” (Barad, 2007, p. 394). Consequently,
explanations and generalisations generated by research entail “a simplification of the causal field”
(Frost, 2011, p. 79). Thus, there is a need to come to terms with “the impossibility of full and definitive
knowledge and a corollary surrender of the teleological assumption that we might possibly, at some
future point, achieve full mastery over ourselves and the world around us” (Frost, 2011, p. 79). In other
words, it is impossible for me to acquire complete knowledge of the complex, heterogeneous, dynamic
and co-constructed relationship between gender, crops and crop breeding nor to ascertain that my

research will contribute towards gender equality and women’s empowerment.

Moreover, as expressed by Frost (2011): “To shift our understanding or model of causation in this way
represents a huge challenge: feminists will have to retool their theories of explanation and political
critique so that they encompass both an awareness of the ways in which power is discursively
naturalized and an appreciation of the distinctive and effective agency of organisms, ecosystems, and
matter. This in turn will demand that feminists rethink how to apportion responsibility for injustice and
assess the possibilities for and paths toward social and political transformation” (p. 73). This and
related arguments has, however, given rise to some criticism, in which relational and agency-based

accounts have been accused of dissolving human responsibility and accountability, as well as for being
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ahistorical and apolitical by ignoring structure (e.g., Amsterdamska, 1990; Bloor, 1999; Collins &
Yearley, 1992; Jasanoff & Kim, 2015; Vandenberghe, 2002). Indeed, if plants have agency in shaping
gender relations, does that mean that they should bear some of the responsibility if an improved crop
variety comes to disadvantage women? Should we blame the G+ Tools if their use contributes to the

reproduction of stereotypical gender roles and responsibilities?

| argue, alongside Barad, that acknowledging that there are other active beings besides humans does
not “[deflect] our responsibility onto others” (Barad, 2007, p. 391). Rather, taking into consideration
the role that the G+ Tools (and other research and marketing tools and concepts) and crops play in the
construction of gender helps broaden our understanding of (but never fully predicts) how social and
political transformation can both the constrained and promoted. Furthermore, as evident from my use
of political agronomy, | do not wish to deny the existence of historical, political and institutional
structures and arrangements (e.g., capitalism, patriarchy, the market, etc.). However, rather than
conceiving of these as pre-given ‘explanations’, a relational ontology and agency-based account
consider these as “things that themselves need to be explained” (Fox & Alldred, 2018, p. 322; also see
Latour, 2005). Thus, | am interested in the relations through which these structures are constantly
made and remade and the different shapes and meanings they take on as a result. For example, Lohan
(2000) argues that while gender should be “operationalized as an analytical category in order to be
seen” (p. 901), we should not assume “a particular shape to gender dichotomy and hierarchy, or at

least in predictable and traditionally-defined ways” (p. 905).

Still, while it is intriguing to use the weird and wonderful world of quantum physics to deconstruct
ways of thinking about gender dualisms and the relationship between subject and object, nature and
culture, the social and material, human and nonhuman and so forth, | am yet to be fully convinced by
Barad'’s extrapolation of phenomena at the quantum to the sociological level. Indeed, | find it hard to
rid myself of notions of scale, which agential realism appears to deny. Thus, critical realism seems to
better support at least some aspects of my philosophical worldview, as well as with political
agronomy’s concern with historical, political and institutional developments and agendas in describing,

in this case, what drives and shapes the co-construction of gender, crops and crop breeding.

Critical realism is a philosophical stance which holds that a reality exists beyond our knowledge or

conscious experience of it (Bhaskar, 1998), meaning that “entities exist independently of being
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perceived, or independently of our theories about them” (Phillips, 1987, p. 205).%2 In critical realism,
reality is structured and stratified into three overlapping ontological domains — the empirical, actual
and real — through which entities and structures emerge.'®* As explained by Danermark et al. (2002):
“The empirical domain consists of what we experience, directly or indirectly. It is separated from the
actual domain where events happen whether we experience them or not. (...) But this domain is in its
turn separated from the real domain. In this domain there is also that which can produce events in the
world, that which metaphorically can be called mechanisms” (p. 20). Thus, critical realists are
interested in mechanisms that cause events (Danermark et al., 2002). Moreover, Roy Bhaskar (1998)
argues that an universally recognised feature of social life is intentional agency, which draws upon
social structure to produce outcomes. Thus, critical realists understand agency and causality very

differently from agential realists.

However, a critical realist ontology would seem to violate several of the theoretical and analytical
concepts that | use in my thesis, such as the inseparability of the social and the material, of nature and
culture, of ontology and epistemology, and my understanding of agency and performativity. Thus, if |
were to strictly follow critical realist claims (or agential realism for that matter), it would have
restricted my empirical and theoretical investigative scope (Kemp, 2005). Perhaps where | get stuck is
in trying to unite my natural sciences and social sciences ontologies. Indeed, there might be some truth
to Kemp's (2005) argument that “realist claims about the ontology of the social world do not have as
strong an epistemic warrant as the ontological claims realists derive from analyzing fundamental

physics and chemistry” (p. 178), which may arguably also be the case for agential realism.

Thus, after several attempts at trying to arrive at one consistent metatheoretical framework, | have
decided to rather delve in this uncertainty; to acknowledge that science, and indeed the world, is
messy; to be honest and transparent about the inconsistencies | experience in my attempt to make
sense of it all; and recognise that | am still on a journey in trying to figure out how | understand the
world and the production of knowledge. Furthermore, what is perhaps more important than finding
one neat, coherent framework is rather to ask, as Laura Foster does, “what and whose epistemologies,
ontologies and ethics come to matter most” (Foster, 2017, p. 11)? These are questions | will touch

upon in the discussion of the thesis.

2From an agential realist understanding, however, even quantum particles would be considered sociomaterial,
which renders such an objective reality not simply material but indeed sociomaterial.

13 part of the reason why | am drawn to critical realism is that its three ontological domains seem to share some
commonalities with the intriguing metaphysical framework developed by the mathematical physicist Roger
Penrose, in which reality consists of the physical, the mental and the platonic world (Penrose, 1994).
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3. Aims, research questions and research and knowledge contributions

In this chapter, | present the aims and research questions, followed by the research and knowledge

contributions of the thesis.

3.1. Aims and research questions

In this PhD, | aim to (i) investigate the knowledge politics, practices and tools through which CGIAR
crop breeding programmes are developing gender-responsive and transformative crop varieties; (ii)
consider how gender, crops and crop breeding become co-produced in the process; and (iii) explore
how feminist crop breeding can be advanced through conversations between feminist technoscience
studies, critical plant studies and molecular breeding. To guide this investigation, | posit the following

overarching research question: How can crops and crop breeding be feminist?

| further break the question down into three research questions that build on each other, each of which

are addressed in the three respective articles (Table 1; Fig. 3).

1. How is gender-responsive crop breeding practiced and negotiated in ways that co-construct

gender, crops and crop breeding?

To analyse this empirical and theoretical question, | carry out an ethnographic case study where |
follow the G+ Tools from their conception through to the aftermath of their piloting. This includes
engagement with the Tools themselves and interviews with and observations of researchers involved
in the construction and use of the G+ Tools, as well as with actors from the broader gender and
breeding community. | explore the performative roles of the G+ Tools as they emerge in interaction
with the crop breeding teams and consider how gender, crops and crop breeding become co-produced
in the process. In doing so, | use concepts from feminist STS, including gender scripts, interpretative
flexibility and de-scription (Table 1). I also pay close attention to the inter and intradisciplinary tensions

and negotiations involved in the use of the G+ Tools.
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2. What drives and shapes the co-construction of gender, crops and crop breeding, and with

what effects?

In this co-authored article, we explore this largely empirical question by situating gender-responsive
crop breeding in the context of the market-led turn currently dominating within and beyond the CGIAR.
We develop and use a novel feminist political agronomy lens to unpack the market, demand and
gender and their co-construction. Political agronomy and its contested agronomy argument, along
with the key concept of knowledge politics, foregrounds the human actors, institutional settings and
broader narratives and discourses that drive and shape the co-construction of gender, crops and crop
breeding (Table 1). Feminist STS, in turn, help draw materiality and nonhuman actors into the analytical
frame through the use of the concepts of intra-action and apparatuses (Table 1). The article is based
on an institutional ethnography that includes interviews with and observations of actors involved in
the GBI, the EiB and other high-profile breeding initiatives and organisations, and document analysis

of resources produced by the relevant actors.

3. How can feminist crop breeding be advanced through conversations between feminist

technoscience studies, critical plant studies and molecular crop breeding?

| address this question through a theoretical, albeit empirically grounded (based on past, personal
experiences working in a molecular breeding lab, as well as observations of crop breeders and gender
specialists), exploration that combines perspectives from feminist technoscience studies, critical plant
studies and molecular plant breeding. Using a naturecultural and sociomaterial understanding of
plants and people as mutually shaped and entangled, along with the concepts of plantiness, plant
agency, affordances and planty knowledge (Table 1), | introduce the concept of the feminist crop.The
concept helps capture the ways crops are entangled with women’s embodied practices, knowledges,
capabilities and power. | illustrate some of the methodological and ethico-onto-epistemological
implications of the concept, also as it relates to plant genome editing, using banana, yam and cassava

as examples.
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Table 1. Overview of articles, research questions, theoretical field(s) and key concepts

Article # Research question Theoretical field(s) Key concepts

1 How is gender-responsive crop  Feminist technoscience e  Gender scripts
breeding practiced and studies e Interpretative flexibility
negotiated in ways that co- e De-scription
construct gender, crops and
crop breeding?

2 What drives and shapes the Political agronomy and e Knowledge politics
co-construction of gender, feminist technoscience e Intra-action
crops and crop breeding, and  studies e Apparatuses
with what effects?

3 How can feminist crop Critical plant studies e Natureculture
breeding be advanced through and feminist e Sociomaterial
conversations between technoscience studies e  Entanglements
feminist technoscience e Plantiness
studies, critical plant studies e Plant agency
and molecular crop breeding? e Affordances

e Planty knowledge

The first question is a grounded, descriptive ‘what’-type question which provides insights into what
gender-responsive crop breeding entails in practice and how gender, crops and crop breeding become
co-produced in the process. | consider this exploration as belonging to the realm of sociomaterial
design (Fig. 3). Leading on from this, the second question is an explanatory, ‘why’-type question as it
helps explain some of the observations made in the first article by asking why gender-responsive crop
breeding is being done this way — in other words, what drives and shapes the co-construction of
gender, crops and crop breeding, and with what effects. Accordingly, the question goes beyond the
stage of design to consider the broader sociomaterial system of gender-responsive crop breeding (Fig.
3). Finally, the exploration into the ‘what’ and ‘why’ allows me to explore ‘how’ gender-responsive
crop breeding can be done differently, where | venture into the metaphysical and imaginative realms
(Fig. 3). In reality, however, the research questions and the realms to which they belong are intimately

entangled and overlapping but are separated here for the sake of analysis.
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Research question: What dri\s

and shapes the co-construction of
gender, crops and crop breeding,

Why is gender- and with what effects?
responsive crop

breeding done
this way?

Research question: How is gender-
responsive crop breeding practiced
and negotiated in ways that co- What does
construct gender, crops and crop gender-
breeding? responsive crop
breeding entail
Realm: Sociomaterial design in practice?

Realm: Sociomaterial system

Article 2: "Whose demand?": The co-
Article 1: Tools in the making: The co- construction of markets, demand and
construction of gender, crops, and gender in development-oriented crop

crop breeding in African agriculture /5§ iy breeding
g How can gender- N

responsive crop breeding
be done differently?

Research question: How can feminist crop breeding be advanced
through conversations between feminist technoscience studies,
critical plant studies and molecular crop breeding?

Realms: Metaphysical and imaginative

Article 3: Feminist crops: A more-than-human concept for advancing
feminist crop breeding for development

Figure 3. Overview of research questions, realms and articles

3.2. Research and knowledge contributions

Several studies have been published in recent years that address gender and crop breeding, including
in relation to market-based approaches, most of which collect sex-disaggregated varietal and trait
preference data (e.g., Cairns et al., 2021; Marenya et al., 2021; Mudege et al., 2021; Nanyonjo et al.,
2021; Okello et al., 2021; Teeken et al., 2021a; Teeken et al., 2021b; Tegbaru et al., 2020). Some of the
studies also suggest ways of better supporting gender-responsiveness in crop breeding. This includes
the need to improve methods for capturing trait and varietal preferences and other operational
challenges (e.g., Cairns et al., 2021; Voss et al., 2021), as well as the need to engage with other actors
in promoting gender-responsive crop breeding, including policy departments (e.g., Marenya et al.,
2021), food scientists and postharvest specialists (e.g., Tegbaru et al., 2020) and the private sector,

including seed companies (e.g., Tegbaru et al., 2020; Voss et al., 2021).

In other words, most of these studies have been conducted at the level of farmers and other user
groups along the value chain. However, few studies have investigated how gender-responsive crop
breeding plays out in practice, including the knowledge politics through which gender-responsive crop

breeding is negotiated. Of the studies that do, Hannah Ewell (2021) explores gender-responsive crop
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breeding in the case of cassava in Nigeria through interviews with natural and social scientists in the
CGIAR and the national research system. Ewell (2021) provides important empirical insights into
perceptions and challenges of gender-responsive crop breeding, including interdisciplinary
negotiations and the donor drive towards market-based approaches. Still, while the concept of product
profile is mentioned, Ewell (2021) does not engage with the new tools and approaches to gender-

responsive breeding, such as the G+ Tools.

Furthermore, the article by Ewell is grounded in the seminal empowerment theories of Sen (1990) and
Kabeer (1999). Sen (1990) put forth the capability approach to development, where “[t]he
foundational importance of human capabilities provides a firm basis for evaluating living standards and
the quality of life” (p. 11). Kabeer (1999), in turn, defines empowerment as the “expansion in people's
ability to make strategic life choices in a context where this ability was previously denied to them” (p.
437). Thus, many gender scholars envision women’s empowerment as a dynamic process that address
structural causes of gender inequalities, domination and oppression and through which the capabilities
of women are improved (e.g., Batliwala, 1994; Rowlands, 1995). Consequently, my research expands
on our empirical understanding of the new practices and tools of gender-responsive crop breeding and
contributes new theoretical ways of understanding these. Among others, | explore how a more-than-
human, naturecultural and sociomaterial ontology can provoke new ways of understanding agency,
power relations and (dis)empowerment in agriculture, taking plants and plant agency into account.
Due to the interdisciplinary nature of the research, | tap into and contribute to additional academic

debates, as elaborated next.

The thesis is among the few studies in STS and feminist STS to explore the topic of plant breeding for
development in Africa (but do see McGuire, 2008 and Eddens, 2019; for studies on crop breeding in
the Global North, see Busch & Juska, 1997; Mendum, 2009a; Mendum, 2009b; Powell, 2016). More
broadly, the research adds to a growing literature in STS and feminist STS conducted in the Global
South (e.g., Kervran et al., 2018; Mascarenhas, 2018; Rajdo et al., 2014), including studies that
recognise the value of applying such and related perspectives to agricultural research and
development (e.g., Almekinders et al., 2019; Crane, 2014; De Roo et al., 2019; Gengenbach et al., 2018;
Glover et al., 2019; Goodman, 1999; Higgins, 2006; Rezvani, 2021; Verschoor, 1997; Voeten et al.,
2015; Watts & Scales, 2015). More specifically, the thesis contributes to the comparably small
literature on African (feminist) STS (e.g., Borenstein, 2021; Foster, 2012; Foster, 2016a; Foster, 2016b;
Foster, 2016c; Henry et al.,, 2019; Lamoureaux & Rottenburg, 2021; Okune, 2020; Paxling, 2019;
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Pollock, 2014; Rottenburg, 2009).1* Some of the scholars writing under the umbrella of African STS
have attended to plants and plant knowledge (e.g., Augusto, 2007; Bauchspies, 2009; Foster, 2017;
Osseo-Asare, 2014), with a few addressing gender relations and drawing on feminist perspectives (see
in particular Bauchspies, 2009 and Foster, 2017). However, the topic of gender and crop breeding has

yet to be covered to a significant extent.

My literature review also revealed that the relationship between feminism, gender and plant genome
editing remains underexplored in feminist technoscience studies, critical plant studies and political
agronomy (conventional gene modification, in turn, has been well-covered). In investigating this
relationship, | have been inspired by Deboleena Roy’s book Molecular feminisms: Biology, becomings,
and life in the lab, where she reconciles molecular biology practices (using the case of reproductive
neuroendocrinology and cloning) with feminist ethical and political principles (Roy, 2018). | would also
like to draw attention to articles by Bryant and Pini (2006) and Ezezika et al. (2013) (also see Shaw,
2020), although they do not explicitly address genome editing (which is likely to reflect the time of
publication).’ In recognising the lack of a feminist analysis of agricultural biotechnologies, Bryant and
Pini (2006) used perspectives from ecofeminism and feminist STS to argue that “we need to question
how the gendering of agricultural biotechnologies materially and discursively impact on decisions
about what agricultural biotechnologies will be designed, who will design them and for whom and how

they will be designed” (p. 267).

Similarly, in their article on gender-responsive priorities for effective development of agricultural
biotechnology in Sub-Saharan Africa (SSA), Ezezika et al. (2013) found that “incorporating a gendered
perspective is critical for the sustainable development of agricultural biotechnology” (p. 461). They
contend that “[a]gricultural biotechnology initiatives provide avenues through which we can assess
and re-negotiate the inequitable social structures and social relations at play in the agricultural sector
in SSA and other developing regions” (p. 463). Thus, | am raising to the calls of both Bryant and Pini
(2006) and Ezezika et al. (2013) by attending to several of the questions they pose, including through

the development of novel theoretical concepts and approaches, such as the feminist crop.

4 Tellingly, Africa was not “present in the institutional geography” of the latest edition of the Handbook of science
and technology studies (Felt et al., 2017, p. 16). It is also noteworthy that several scholars of African STS are from,
or work at academic and research organisations in, Europe and North America.

5 While the discovery of CRISPR dates back to the late 1980s (Ishino et al., 2018; Mojica & Rodriguez-Valera,
2016), it was not until 2012, when it became operationalised as a biotechnological tool (Jinek et al., 2012), that
the interest in and application of CRISPR skyrocketed. Note, however, that other genome editing tools have been
(and still are) in use prior to CRISPR-Cas, including transcription activator-like effector nucleases (TALENs) and
zinc finger nucleases (ZFNs).
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In contrast to feminist STS, crop breeding is a well-covered topic in political agronomy (e.g., Brooks &
Johnson-Beebout, 2012; Rao & Huggins, 2017; Sumberg et al., 2013; Taylor et al., 2021; Westengen et
al., 2019; Whitfield, 2016). However, through my literature review, | found that political agronomy has
yet to significantly engage with gender studies and feminist theories. In the edited volume by Sumberg
and Thompson (2012) that helped define the field of political agronomy, Sumberg et al. (2012b) note
that the participation agenda has highlighted women'’s role in agriculture and the need to empower
women farmers, but the authors do not identify a separate gender agenda. When gender occurs
elsewhere in the book, it is most commonly in passing (Erenstein, 2012, p. 58; Ramisch, 2012, p. 152;
Sumberg et al., 2012a, p. 188; Woodhouse, 2012, p. 110). Similarly, while more recent contributions
to political agronomy do address gender to some extent, they do not engage at depth with feminist
scholarships nor develop a broader argument on gender (Rao & Huggins, 2017; Taylor et al., 2021;
Westengen et al., 2018). Additionally, in its focus on human actors, institutional settings and broader
historical and discursive developments, materiality and nonhumans often seem to recede into the

background of analysis.

Thus, in the second article, we expand on the contested agronomy argument of political agronomy,
arguing that the gender agenda must be recognised alongside the neoliberal project and environment
and participation agendas that have shaped development-oriented agronomy and crop breeding over
the last decades (see section 2.4). We further assert that political agronomy can benefit from taking
feminist STS analysis of materiality and nonhumans seriously. Given the centrality of gender in the
food system and agricultural knowledge production and technological innovation, the gender agenda
and feminist analysis have the potential for broader applications in political agronomy. As such, the

article contributes towards advancing a feminist political agronomy.
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4. Methodology

In this chapter, | will present the methodology. | considered a qualitative case study approach using
ethnographic sensibility and methods, including qualitative and semi-structured interviews and
observations, appropriate for answering the research questions. Towards the end of the chapter, | also
address research ethics, including privacy and informed consent and my own situated knowledge and

positionality.

4.1. Case study approach

Ethnographic case studies are central in STS and feminist STS (Beaulieu et al., 2007), where they have
featured everything from shavers and scallops to arteriosclerosis and eutrophication (Callon, 1986;
Mol, 2003; van Oost, 2003; Waterton & Tsouvalis, 2015). While the definition of a case is highly
ambiguous and contentious (Ragin, 1992), the case study is considered a comprehensive, in-depth
research approach that covers “the logic of design, data collection techniques, and specific approaches
to data analysis” (Yin, 2014, p. 14) in order to provide a thick description (Geertz, 1973) of a
“contemporary phenomenon within its real-life context” (Yin, 2014, p. 13). The intention is not to
generate statistical but rather analytical generalisations, where theories are developed, expanded and
generalised (Yin, 2014). However, while cases are “more or less representative of some broader
phenomenon” (Gerring, 2008, p. 675, italics in original), Lund (2014) notes how a case is “an edited
chunk of empirical reality where certain features are marked out, emphasized, and privileged while
others recede into the background. As such, a case is not ‘natural,” but a mental, or analytical construct

aimed at organizing knowledge about reality in a manageable way” (p. 224).

| considered a case study approach suitable for investigating the G+ Tools, which | conceive of as
representing a case of the co-construction of gender, crops and crop breeding. My understanding of
causality limits the extent to which | consider it possible to draw causal generalisations (see section
2.5). However, my case study investigation can be considered an attempt at generating analytical
generalisations by expanding the theoretical scope of feminist STS, critical plant studies and political
agronomy to the underexplored topic of gender-responsive crop breeding. | also develop novel
theories, notably the feminist crop concept, which may be applicable in other cases where the co-
construction of gender, crops and crop breeding is investigated. Some of my empirical findings, such

as observations made of power relations and negotiations between donors, crop breeders and gender
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specialists, may also be present in other breeding programmes beyond the ones investigated in this

research (see, e.g., Ewell, 2021).

The choice of case study was a not a deliberate one. As described in the first article, my entry into the
field was challenging, as | faced several obstacles in getting access to various breeding programmes.
My access was secured through an agreement with Kenyatta University (appendices 3-5), facilitated
by Dr. Richard Okoth Oduor who became part of the supervisory team. Before going into the field, |
had little prior knowledge of the GBI and knew nothing of the G+ Tools. Thus, it was a stroke of luck
that the G+ Tools were piloted simultaneously to my fieldwork (see, e.g., Fine & Deegan, 1996, for a
discussion on the role of serendipity in qualitative research). In a sense, then, this is in line with the
STS sensibility of foregrounding the empirical and not determining a priori what or who the most

relevant actors are.

Receding into the background of this case, however, are the women and men farmers and other user
groups that produce, process, cook, market, trade, exchange and consume crops, seeds and crop
products. Still, the objective of my research was not to empirically investigate the gendered
relationship between crop varieties and farmers and other user groups (as others have done; see
section 3.2), but rather to explore how gender-responsiveness is conceptualised, practiced and
negotiated by scientists and other ‘formal experts’. However, as will become apparent, farmers and
other user groups become constructed (including in gendered ways) through the practices of gender-
responsive crop breeding. Thus, it is important not to lose sight of the men and women who eventually
are meant to benefit from gender-responsive crop breeding, also from an ethical perspective (as
addressed later in this chapter). Indeed, my hope is that the findings generated from this thesis can

inform crop breeding in ways that will ultimately equally benefit women and men inagriculture.

4.2. Ethnographic fieldwork

| approached the case study using an ethnographic sensibility and ethnographic methods of data
collection, including participant and non-participant observations, open-ended and semi-structured
interviews and document analysis. “As a way of thinking,” Van Tiem (2021) notes, “ethnography
orients researchers and implementors to ‘everyday’ contexts, which includes the local and the lived
experience, as well as the tacit and implied” (p. 2). In my own research, which can further be thought
of as a form of institutional ethnography as it explores the dynamics between individual experiences

and institutional relations (Smith, 2006), | attended to the lived experiences of scientists and other
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formal experts (see below) involved in gender-responsive crop breeding; not only in their encounters

with other humans but indeed nonhumans, most notably the G+ Tools.

While ethnographers from the very beginning have shown interest in the material culture and
materiality of human life (e.g., Malinowski, 2002 [1922]), it is traditionally highly human-centric. STS,
feminist STS and critical plant studies, however, include both human and nonhuman actors in their
analytical frameworks and attend to how matter and people mutually shape one another, which can
be referred to as sociomaterial ethnography or more-than-human ethnography (further discussed in
section 6.3). While | argue in favour of the need to pay analytical attention to plants, plantiness and
plant agency, a major limitation of this thesis was the lack of engagement with the crop plants
themselves. Originally, the intention was to follow crop breeders as they worked with plants in the
field and in the laboratory, and to investigate how gender entered plant—people entanglements
constructed at the hands of crop breeders. Unfortunately, due to the circumstances, including the

pandemic, | was unable to do this.

An ethnographic sensibility also entails a high degree of openness, flexibility and adaptability as puzzles
and surprises arise in the field. Goldbart and Hustler (2005) note how “ethnography is a constant
process of decision-making” (p. 18), where “openness to smaller or very large changes in research
design is crucial” (p. 18). This flexibility allowed me the freedom to take on new opportunities as they
presented themselves during the fieldwork, such as accepting an invitation to participate in a workshop
in Tanzania and in the piloting of the G+ Tools (see section 4.2.3 for more information). Furthermore,
as | gained more knowledge through readings, observations and conversations, | would progressively
focus interviews and observations, and | would work iteratively between data collection and analysis

throughout my fieldwork.

Hess (2001) further notes how fieldwork in STS often entails several points of exposure. The method
of “following the actor” may result in a multi-sited ethnography “wherein observations are not tied to
any specific location or particular village, in the sense of a traditional ethnography” (Powell, 2016, p.
54). As described in further detail below, my ethnographic fieldwork was multi-sited, particularly as |
faced challenges imposed by the COVID-19 pandemic. | participated in several physical and virtual
conferences, meetings and workshops; read and analysed various types of documents and literature;
and conducted interviews both in-person and online. This also allowed for triangulation of data,
defined by Stake (2005) as “a process of using multiple perceptions to clarify meaning, verifying the
repeatability of an observation or interpretation” (p. 454). In other words, triangulation is important

in cross-checking the data and increasing the validity and credibility of the findings.
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The discussion on what counts as the field and immersion has existed in anthropology for decades
(e.g., Gusterson, 1997; Nader, 1972), but has intensified as we have come to live in an increasingly
globalised, interconnected and digitally mediated world (e.g., Ahlin & Fangfang, 2019; Beaulieu, 2004;
Bluteau, 2021; Gupta & Ferguson, 1997; Hine, 2015; Marcus, 1995). Many of these discussions became
particularly pertinent during the COVID-19 pandemic, as the pandemic significantly changed the way
we did (and perhaps will continue to do) research (e.g., Howlett, 2021). The pandemic meant that |
had to return from Kenya little over one month prior to my planned departure and thus move my
remaining interviews online, while large parts of the piloting of the G+ Tools had to be conducted

digitally.

Doing online research has its pros and cons. Among the biggest disadvantages is the lack of physical
interaction with the research participants and the materiality of their surroundings. This is not only an
important aspect of data collection and analysis, but also for building trust (meeting face to face is a
very different experience compared to, for instance, email correspondence). Furthermore, other
important social cues may get lost in translation in the digital world. Another disadvantage are
technical issues, such as blackouts and unreliable internet connectivity, as well as time differences,
which may cause a lot of frustration during interviews and other types of digital interactions and

events.

Then again, online interviews using (decent quality) video allows close reading of facial expressions
and, to some extent, the person’s surroundings. In cases where just audio is used, a lot of information
can be read off the soundscape: the tone of someone’s voice, awkward silences, laughter, chuckles,
sighs and sounds from the surroundings (animals, the weather, police sirens, cars honking, people
conversing). In terms of building trust, participants may let their guard down more when they find
themselves in the comfort of their own home as opposed to a work setting (however, it is far from a
given that someone finds their home a comforting place to be, which may be particularly true for many
women who bear the brunt of the reproductive and emotional labour or are more often victims of
domestic abuse). Furthermore, as conversations usually started by talking about where in the world
people were and how they and their loved ones were experiencing the pandemic, this often served as

an entry point for sharing more personal information, which may have helped establish trust.

An advantage of doing online research is that it allows for other types of communication that people
may (or may not) be more comfortable using as opposed to, for instance, speaking in more public fora,

such as physical workshops and conferences. These may include virtual chats, pre-recorded

36



presentations and the use of emojis and animations. During the G+ Tools piloting project, the digital
tool Conceptboard was used, where people worked on a digital concept board together. This helped
foster cooperation and exchange of ideas and provided me with insight into the way people were

thinking and working as they would type out, change or delete comments in real-time.

Another benefit of doing digital research is that it allowed me — and others who would normally have
been prevented from travelling, for instance women scientists with primary responsibility for child and
elderly care or for whom it may not be safe or culturally acceptable to travel — to join events | would
otherwise not have had the resources or time to attend (e.g., the EiB Contributors Meetings and the
APBA Conference 2021, as described in section 4.2.3). Thus, digital events may facilitate increased
accessibility and transparency. The downside, however, is that participation is restricted to those with
digital means and digital literacy, and virtual events may have entry fees that may exclude people living

under certain socioeconomic conditions.

4.2.1. Field site

The main bulk of the data was collected during fieldwork in Nairobi, Kenya, in the period between
August 2019 to March 2020, which included a short trip to Morogoro, Tanzania, from 12—-19 October
2019. Nairobi was selected as the field site as the city hosts several CGIAR offices and research stations,
including those located at the International Centre of Insect Physiology and Ecology (ICIPE) campus,
the International Council for Research in Agroforestry (ICRAF) campus and the Biosciences Eastern and
Central Africa—International Livestock Research Institute (BecA—ILRI) campus (Fig. 4). Additionally,
research participants included scientists situated at other CGIAR offices in Ethiopia, Nigeria, Uganda
and Zimbabwe, as well as some National Agricultural Research System (NARS) organisations. Following
my return to Norway in March 2020, online interviews continued until the start of 2021, while digital
observations continued until November of 2021. As such, while | did not carry out long-term
observations in a single setting in the sense of traditional ethnography, my research extended over a

period of about two years with varying degrees of ethnographic intensity.
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Figure 4. The three main sites where interviews were conducted in Nairobi, Kenya. ICIPE:
International Centre of Insect Physiology and Ecology; ICRAF: International Council for Research in
Agroforestry (World Agroforestry Centre); BecA—ILRI: Biosciences Eastern and Central Africa—
International Livestock Research Institute.

4.2.2. Qualitative interviews

As explained by Brinkmann and Kvale (2014), “[t]he qualitative research interview attempts to
understand the world from the subjects’ point of view, to unfold the meaning of their experiences, to
uncover their lived world prior to scientific explanations” (p. 3). Brinkmann and Kvale (2014) further
note how “knowledge is constructed in the inter-action between the interviewer and the interviewee.
An interview is literally an inter-view, an inter-change of views between two persons conversing about
a theme of mutual interest” (p. 4). What follows is an understanding of the interviewee as an active
participant in the making of knowledge. The interviews conducted for this research were semi-
structured and open-ended, which allowed me and the person being interviewed the freedom to

explore several aspects of interest as they appeared in the conversation.

The content of the interviews varied according to the person being interviewed but generally revolved
around the following topics: the role of gender in agriculture and crop breeding; historical perspectives
on gender research in the CGIAR and beyond; factors influencing priority-setting and decision-making
in crop breeding, including during varietal design; conceptualisation, methods and rationale of gender-
responsive crop breeding, also in relation to market-based approaches; challenges and costs

associated with gender-responsive crop breeding; the knowledge politics of (gender-responsive) crop
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breeding, including interdisciplinary power relations and the role of donors; how to facilitate
interdisciplinary communication and cooperation; the transformative potential of crops and crop
breeding; and the opportunities and challenges of genetic engineering for gender-responsive and
transformative crop breeding. Conversations also included questions about the background of the
interviewee, how they became interested in the topic of gender and their professional experiences,
goals and aspirations. Interviews with participants in the piloting of the G+ Tools and others previously
or currently involved in the GBI focused more so on the GBI as an organisation and experiences in

developing and using the G+ Tools and other resources produced by the GBI.

A total of 48 interviews were conducted with 42 people, meaning that some people were interviewed
several times (Appendix 6), with interviews commonly lasting for about 45-60 minutes. Participants
were chosen based on their professional experience with the topic. People were contacted using email,
WhatsApp or phone, often via reference from other key persons. Thus, snowball sampling was used to
select research participants and interview respondents (Goodman, 1961). Of the participants, 15
worked as crop breeders or other types of biophysical researchers, 10 were gender specialists, 5 were
socioeconomists, 5 represented non-governmental organisations, 4 were governmental policy and
decisionmakers and 3 represented donor organisations (Appendix 6). The small number of donor
representatives was partly due to difficult access, as similarly experienced by other researchers
working on philanthropy and donor agencies (e.g., Hay & Muller, 2012; Kohl-Arenas, 2017; Schurman,
2018). Thus, | was unable to represent the full range of donor perspectives in this study. This gap was
supplemented through analysis of textual resources produced by donors, as well as observations of

donors during conferences and other types of events where they participated.

The majority of participants were of African nationality (25 participants), followed by 8 participants
from Europe, 7 participants from the Americas (most from North America) and 2 participants from
Asia. Most participants worked in or as a partner to various CGIAR breeding programmes based in
Africa, including those of the International Center for Tropical Agriculture (CIAT), the International
Maize and Wheat Improvement Center (CIMMYT), the International Potato Center (CIP), the
International Crops Research Institute for Semi-Arid Tropics (ICRISAT), the International Institute of
Tropical Agriculture (lITA), the International Livestock Research Institute (ILRI) and the International
Rice Research Institute (IRRI). The NARS organisations consisted of Jomo Kenyatta University of
Agriculture and Technology (JKUAT), Kenya Agricultural & Livestock Research Organization (KALRO),
National Biosafety Authority (NBA) and University of Nairobi (UoN) (Appendix 6).
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The donor organisations included Bill and Melinda Gates Foundation (Gates Foundation) in the United
States and the International Development Research Centre (IDRC) in Canada, while the governmental
and non-governmental organisations comprised of the Alliance for a Green Revolution in Africa
(AGRA), the African Women in Agricultural Research and Development (AWARD), the Ministry of
Agriculture, Livestock, Fisheries and Co-operatives of Kenya (KILIMO), the National Commission for
Science, Technology and Innovation of Kenya (NACOSTI), the National Research Foundation of Kenya
(NRF) and the Seed Systems Group (SSG) (Appendix 6). While | did not ask participants about their

gender identity, 23 presented as female, while 19 presented as male.

As evident above, most of the research participants were people in senior positions and positions of
power relative to my own. However, rarely did | feel depreciated because of my age, gender or
academic position as a PhD researcher; most people appeared open and willing to share. It would be
naive to think, however, that this openness would not at times be shaped by the socio-political
contexts and considerations of the participants. These include my relative privilege as a white, well-
educated cis woman of Norwegian nationality; it is also possible that a few of my informants

considered me a potential link to Norwegian donors and other partners.

4.2.3. Participant and non-participant observations

“The methodology of participant observation”, Jorgensen (1989) explains, “is exceptional for studying
processes, relationships among people and events, the organization of people and events, continuities
over time, and patterns, as well as the immediate sociocultural contexts in which human existence
unfolds” (p. 12). The aim is “to generate practical and theoretical truths about human life grounded in
the realities of daily existence” (Jorgensen, 1989, p. 14). We can further extend this definition to
include the study of the relationship between people and nonhumans and ‘truths’ about human and
nonhuman lives grounded in naturecultural and sociomaterial becoming. In contrast to participant
observations, where the researcher takes active part in the phenomenon under study, non-participant
observation refers to situations where the researcher does not actively participate (Cohen et al., 2017).

| carried out both participant and non-participant observations, as further elaborated below.

The key observations informing this thesis were made during the piloting of the G+ Tools organised by
the GBI with support from the EiB. Once the G+ Tools and their piloting was brought to my attention
by a key contact, | was put in touch with the project organisers who were happy to have me attend the
piloting workshops. Once | arrived at the first workshop in Nairobi (see below), | was approached by

the project manager who asked whether | would be willing to assist with some practical tasks as part
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of a consultancy for CIP (most notably writing workshop reports). The consultancy was a great
networking opportunity and allowed insights into the piloting process and access to materials that |
would normally not have had access to (I address the ethical implications of the consultancy in section

4.4.2).

The G+ Tools were initially piloted in three African-based breeding programmes, namely the IITA
cassava breeding programme in Nigeria, the Alliance-Bioversity-CIAT bean breeding programme in
Zimbabwe and the CIP sweetpotato breeding programme in Uganda (Fig. 5). A fourth case, the Alliance
Bioversity—CIAT banana breeding programme in Uganda, was also part of the project, but the piloting
did not move forward as planned (see Polar et al., 2022, p. 495). The G+ Tools have also been scaled
in three additional breeding programmes: the Alliance Bioversity—CIAT bean breeding programme in
Kenya, the CIP potato breeding programme in Uganda and the ICARDA lentils breeding programme in
Ethiopia. The latter participated actively in the piloting project and was included in the data material

for this thesis (Fig. 5).
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Figure 5. Breeding programmes of the G+ Tools piloting that were included in the data collection

The piloting project was meant to consist of three main events: the Knowledge-Sharing and Planning
Workshop in Nairobi (4—6 March 2020), the Evaluation and Learning Workshop in August 2020 and
sharing of the results and final report during the EiB Contributors Meeting in November 2020. The

Knowledge-Sharing and Planning Workshop was hosted as planned in Nairobi and is described in more
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detail in the first article and in one of the workshop reports | co-authored (CGIAR Gender and Breeding
Initiative, 2020). Following the workshop, each of the piloting teams (which consisted of at least one
crop breeder, gender specialist and economist) returned to their research organisation to pilot the G+
Tools. However, due to the COVID-19 pandemic, the project was extended until the end of December
2020 and the Evaluation and Learning Workshop was replaced by eight digital meetings taking place
from September to December 2020, all of which | participated in (CGIAR Gender and Breeding Initiative
& CGIAR Excellence in Breeding Platform, 2020; also see Polar et al., 2022).

Extensive notes were taken during the meetings, which consisted of presentations by the project
organisers and participants, lively discussions verbally and in the chat and brainstorming using the app
Conceptboard. Furthermore, while | did not play an active role in most of the discussions taking place
among the piloting participants, | interacted with the G+ Tools themselves. For instance, | filled the
templates of the G+ Tools using hypothetical cases and | was also asked to provide feedback on the
Tools. This hands-on experience allowed me a deeper appreciation of the materiality of the G+ Tools,
which was beneficial in understanding their performative role, as well as allowing me to relate more

closely to the experiences that the piloting participants themselves had when using the Tools.

In addition to the piloting project, the workshop in Tanzania informed my understanding of market-
based approaches to gender-responsive crop breeding; observations which | drew most extensively on
in the second article. The four-day long workshop Trait Prioritization and Evaluation in Rice was co-
organised by the International Rice Research Institute (IRRI), the Tanzania Agricultural Research
Institute (TARI) and the New Zealand-based private company AbacusBio. The workshop was part of a
larger project called the Accelerated Genetic Gain in Rice (AGGRi) Alliance, funded by the Gates
Foundation, where one of the primary outcomes is the development of “market- and gender-

responsive data-driven product profiles” (lbabao, 2019).

The outcome of the workshop provided the basis for creating a survey (based on the 1000Minds
software) for collecting data on demographics and trait preferences among men and women
stakeholders across the rice value chain in Tanzania. The results from the survey will be used by
AbacusBio to create a decision-making tool for breeders based on economic weighting of traits
(Abacusbio & IRRI, 2018; Balogun et al., 2022; also see Teeken et al., 2021a). During the workshop, the
participants (myself included) got hands-on experience in using the survey tool, which helped reveal
both the potential and limitations of the software. Trying to think of myself as a farmer, | found
responding to the questions as part of the conjoint analysis of the survey tool really challenging (for

instance, “would you rather earn 5 dollars more per bag of rice or have a reduction in disease
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prevalence of 20%?”). This provided me with an even greater appreciation of the knowledge held by

farmers and other user groups in agriculture.

Additionally, | made non-participant and, in a few cases, participant observations at several other
events that provided additional insights into the context, knowledge politics, processes and practices
of gender-responsive crop breeding. These included the launch of the One Planet Fellowship hosted
by AWARD in Nairobi; the 1% year anniversary meeting for the Organisation for Women in Science for
the Developing World (OWSD) Kenya National Chapter hosted in Nairobi; the workshop Gender
Dynamics in Seed Systems in Sub-Saharan Africa and WorldWide—Lessons hosted by CIMMYT in Nairobi
(Adam & Muindi, 2019); the digital 18th Gender Summit 2020 Africa; the digital 10" Annual Summit of
the African Green Revolution Forum (AGRF), which included the launch of the new CGIAR Generating
Evidence and New Directions for Equitable Results (GENDER) Platform; the digital Cultivate Africa
Conference, including Track #7 on Women & Agriculture organised by the International Fund for
Agricultural Development (IFAD), the African Union Commission (AUC) and the CGIAR GENDER
Platform; the digital conference Cultivate Equality 2021: Advancing Gender Research in Agriculture
and Food Systems; the digital African Plant Breeders Association (APBA) Conference 2021; and the
digital EiB Contributors Meeting in 2020 and 2021.

4.2.4. Qualitative document analysis

Bowen (2009) describes document analysis as “a systematic procedure for reviewing or evaluating
documents—both printed and electronic (computer-based and Internet-transmitted) material” (p. 27).
During my research, | reviewed multiple types of grey and white documents and other types of peer-
reviewed and popular literature and materials produced by the relevant actors. Most notably, these
included resources produced by the GBI, including working papers, briefs, workshop materials and
workshop reports; materials produced by the EiB, such as the product replacement strategy guide and
annual reports; resources produced by the CGIAR and its research centres, including gender strategies,
gender assessment studies, fact sheets, pamphlets and other website resources and dashboards; and
resources produced by donors, most notably the Gates Foundation, including their gender equality
strategy, global framework for advancing women’s economic empowerment, gender equality toolbox,
conceptual model for women and girl’s development, gender impact strategy for agricultural
development, gender checklist and the orientation document on creating gender-responsive
agricultural development programmes. | also read Melinda Gates’ book The moment of lift: How
empowering women changes the world and watched My next guest needs no introduction with David

Letterman featuring Melinda Gates and the documentary Inside Bill’s brain: Decoding Bill Gates, both
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on Netflix. While | did not systematically analyse these documents and resources using qualitative
content and thematic analysis (described in the next section), the materials still contributed to
“uncover meaning, develop understanding, and discover insights relevant to the research problem”

(Merriam, 1988, p. 118).

4.3. Data analysis

| analysed the data, which mostly consisted of field notes, including detailed descriptions of the various
meetings and workshops as part of the piloting project and other events described above, as well as
electronically transcribed interviews, using qualitative content and thematic analysis. Qualitative
content and thematic analysis describes research phenomena by coding the data, identifying patterns,
classifying topics and articulating themes and thematic groups with illustrative citations (e.g., Gibbs,
2007; Merriam, 1988; Weber, 1990). Following an inductive, grounded and iterative approach (e.g.,
Charmaz, 2006; Glaser & Strauss, 1967), codes were manually derived directly from the raw data, and
patterns, topics and themes were detected by working back-and-forth between data collection and

analysis (e.g., Tashakkori & Teddlie, 2003).

4.4, Research ethics

In this section, | discuss two ethical considerations that have been of particular importance to my
research: (i) privacy and informed consent, and (ii) my own situated knowledge and positionality,

which include reflections on the ethical implications of my different roles during the research process.

4.4.1. Privacy and informed consent

As the research involved human subjects, and with several conversations touching upon sensitive
topics such gendered, sexual and racial harassment, | had to take great care in protecting the privacy
of the research participants through anonymity and data confidentiality. This included omitting any
potential personal identifiers. Research participants received the information letter and consent form
via email some days prior to the interview which contained information about use and storage of
personal data, along with other steps taken to preserve anonymity. On the day of the interview, the
key points of the consent form were read aloud before the start of the interview and the interviewee

was given the chance to address any issues or questions before deciding whether to sign the consent
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form and proceed with the interview. An ethical approval of the research was issued by the Norwegian

Centre for Research Data (Appendix 7).

4.4.2. My situated knowledge and positionality

Feminist philosophy and epistemology of science have not only informed the way | understand
knowledge production more broadly, but indeed my own positionality and practice as a researcher. In
this section, | situate my own knowledge production and acknowledge my positionality through self-
reflexivity. Self-reflexivity is “a self-conscious revelation of [one’s] own relationship to the research —
the impetus behind it, the personal values and theoretical allegiances framing it” (Fegan, 1999, p. 242).
As Macleod (2002) further notes, rather than simply confessing one’s emotional and discursive
position, reflexivity more importantly addresses the relational power dynamics that shape the

research.

While | have felt first-hand some of the challenges that being born a woman presents, | am
nevertheless a young, white, Norwegian, able-bodied, well-educated and economically privileged cis
woman. In other words, my historical and present reality differs from many of the research participants
and not least the people for whom development-oriented plant breeding hopes to serve, particularly
as it relates to questions of race, ethnicity, indigeneity and coloniality. There is thus both an ethics of
distance and intimacy at play here, as coined by Ananya Roy (2010) in her study of poverty capital, in
the sense that | talk of lives that are distant from my own, while | am simultaneously a part of the
(technoscientific-political-economic-social) machinery that creates structures of domination and
subordination. So how can |, given my positionality, generate valuable insights from and for lives that

are not my own?

To do so, | must “educate myself about people of color, their struggles, and their cultures. | have to
study my own ignorance as well (...). | have to study white exploitation, domination, oppression, and
privilege” (Harding, 1991, p. 293; also see Collins, 1986; Frye, 1983). While this is a continuous and
lifelong practice on which | have just been getting started, this has meant acknowledging my own white
privilege, sharing transparent and sincere conversations about colonialism, race and gender with
African men and women in and outside of my research and engaging with African feminist and
womanist writers and African (feminist) art and film (e.g., Pumzi by Kenyan filmmaker Wanuri Kahiu

and artwork by the Kenyan-American artist Wangechi Mutu).
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Once | started to engage with African feminism, | quickly learned that there is a great deal of contention
surrounding the term itself. Many African scholars and activists reject the label as it is considered yet
another imperial imposition that does not reflect the realities and struggles of African women in all
their complexities (e.g., Aidoo, 1997; Arndt, 2002; Hudson-Weems, 2019; Makaudze, 2016; Nfah-
Abbenyi, 1997; Ogundipe-Leslie, 1994). Thus, in addition to the perhaps most widely applied theory of
African womanism (Kolawole, 1997; Ogunyemi, 1985; Ogunyemi, 1996), other African alternatives
include, among others, stiwanism (Ogundipe-Leslie, 1994) and motherism (Acholonu, 1995). Contrary,
scholars such as Amina Mama argue that “changing the terminology doesn’t solve the problem of
global domination. | choose to stick with the original term, insist that my own reality inform my
application of it” (Salo & Mama, 2001, p. 61). Njoki Wane (2011), in turn, are among those who “try to
demystify the fallacy of feminism as a Western or borrowed ideology” (p. 17), arguing that “[i]n their
struggle to overcome different oppressions, African women were the original feminists who sought to

emancipate themselves from the bonds of servitude, inequality, and racial discrimination” (p. 9).

A major realisation that | have gained from reading such and related literature, is how my own
understanding of feminism, gender, masculinity, femininity, gender equality and empowerment has
been strongly shaped by Western philosophies and norms, feminist or otherwise, and thus can be very
different (neither better nor worse necessarily, depending on the context in which they are applied)
from African-derived understandings and conceptualisations (e.g., Amadiume, 1987; Ammann &
Staudacher, 2021; Goredema, 2010; Kolawole, 1997; Makaudze, 2016; Mfecane, 2018; Nfah-Abbenyi,
1997; Oyéwumi, 1997; Oyéwumi, 2002; Steady, 1987; Tamale, 2014; Tavenner & Crane, 2019; Wane,
2011). Indeed, the ways in which gender is theorised as an African concept is highly debated (see, e.g.,
Lamoureaux & Rottenburg, 2021), and the Nigerian academic Bibi Bakare-Yusuf (2002) argues that
“[t]o commit oneself to the assumption of gender is to remain unquestioningly embedded within a

specific western intellectual tradition of critique” (p. 3).

Admittedly, however, | started to engage with African feminist and womanist writers, as well as African
STS, later in my PhD journey, which is reflected in my articles: while the first and second articles do not
engage much with this literature and do indeed apply Western-derived concepts (which | still hope
can be of some value), the third article is more highly situated in relation to African scholarships. In the
future, | hope to contribute to bringing African feminist and womanist scholarships into closer
conversation with plant breeding, including plant genome editing, noting how this conversation needs

to be led by my African feminist and womanist peers and colleagues.
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Closer readings and engagement with African feminist and womanist scholarships, together with
decolonial and postcolonial literature, could have helped bring out other aspects in addition and in
relation to gender, including race, ethnicity, indigeneity and coloniality. Decolonial and postcolonial
theories and studies have been essential in making visible and challenging the different ways in which
coloniality continues to shape postcolonial contexts, including the tendency of Western science and
modernity and Western feminism to essentialise marginalised subject positions, including women and
people of colour in the Global South (e.g., Anderson, 2002; Asher, 2013; Benjamin, 2009; Bhambra,
2014; Harding, 2009; Lorde, 1984; Lyons et al., 2017; McNeil, 2005; Minh-Ha, 1989; Mohanty, 1988;
Pollock & Subramaniam, 2016; Spivak, 1988). Such analyses could help highlight, for instance, how race
and coloniality shape and are shaped by crop breeding and plant—people entanglements (Eddens,

2019).

Another important aspect of my situated knowledge and positionality is my background as a natural
scientist and my enthusiasm for science and technology in general and for genome editing in particular.
This has influenced my philosophical, theoretical and empirical interests, choices and arguments. For
instance, my natural sciences background has informed my thinking around the philosophy of science,
as well as my appreciation for hybridity, materiality and nonhuman agency (I can thank my interest in
biology to Lynn Margulis who developed the endosymbiosis theory of evolution, which centres on
sympoiesis). It has also triggered particular conceptual and empirical questions, including questions
surrounding the intersection of feminism, gender and genome editing. My natural sciences
background has also given rise to a scepticism towards (essentialist) scholarships that perceive
technoscience as inherently patriarchal and harmful (as similarly argued by, e.g., van Zoonen, 1992;
Wajcman, 2004), which include much ecofeminist thinking (e.g., Sachs, 1992; Shiva & Mies, 1993;
Shiva, 2000). This is likely, however, to have caused me to overlook some important insights and critical
perspectives. | further acknowledge that my “attribution of (..) transformative power to new
technologies reflects a very American fascination with technological progress”, as Judy Wajcman

(2004, pp. 98-99) reflects on the work of Donna Haraway.

Finally, | would like to comment on my dual role as a researcher and consultant. As previously
described, taking on the role as a consultant for CIP allowed me unique insights into what became my
main empirical case, meaning the G+ Tools and their piloting. However, it did have ethical implications,
most notably in terms of how to maintain analytical integrity while also filling a practical and paid
function, and in making sure that my presence as a PhD researcher did not interfere with the piloting
process (such as by making the piloting participants uncomfortable). The ethical implications were

discussed within the supervisor team and with the department/faculty, upon which it was decided that
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the ethical aspects were of a manageable nature. Indeed, while it was at times challenging to navigate
how to perform such a role while also critically investigating the work of people whom | developed
collegial relationships and even friendships with, it was helpful knowing that the gender and breeding
community expressed an appreciation of constructive and critical feedback. Accordingly, my research
and consultancy allowed me to, in a sense, give back by establishing a mutually reciprocal working
relationship. To borrow a phrase from Laura Foster (2017), we became “colleagues who share

knowledge, challenge each other, learn from one another” (pp. 21-22).
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5. Summary of articles

In this chapter, | provide a summary of the three articles.

5.1. Article 1. Tools in the making: The co-construction of gender, crops, and
crop breeding in African agriculture

Author: Ida Arff Tarjem

The article follows the G+ Tools, a set of gender-responsive crop breeding tools developed by the
CGIAR Gender and Breeding Initiative (GBI), through their construction to the aftermath of their
piloting. The article is based on ethnographic fieldwork where | depict my encounter with the gender
and breeding community, along with observations and interviews made during the piloting of the G+
Tools, which included several African-based CGIAR breeding programmes. | explore the performative
roles of the Tools as they emerge in interaction with the piloting teams, paying particular attention to
how gender, crops and crop breeding become co-produced in the process. In better understanding this
co-constructed relationship, | draw on perspectives from feminist STS, including the concepts of gender

scripts, interpretative flexibility and de-scription.

The G+ Tools are described as a decision support tool and can, fundamentally, be considered an
ideological and political tool working towards social justice, gender equality, women’s empowerment
and other developmental outcomes in agriculture. Beyond these intended functions, the findings
reveal that the G+ Tools take on additional, interrelated performative roles, subject to interpretative
flexibility exercised by the users of the Tools: as a diagnostic and screening tool, as a communication

and marketing tool and as a management tool.

As a diagnostic and screening tool, the G+ Tools diagnose what is or needs to be known about men
and women farmers and other user groups, including their gendered status, rights and roles, and
screen crop traits according to their social impact. Importantly, the G+ Tools help foreground women
as essential customers of crop breeding programmes and the importance of taking their knowledges,
needs and preferences into account. However, in their reliance on existing data, which are sometimes
outdated and unrepresentative, the G+ Tools stand in danger of scripting men and women users,
including their relationships with crops, according to binary and heteronormative gender stereotypes.
Furthermore, the use of the Tools renders men and women as passive bystanders from which
researchers can extract sex-disaggregated preference data. This is at odds with an understanding of

gender as contingent, dynamic and constantly negotiated in relation to both human and nonhuman
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actors (including plants), and of women and men as active participants and co-producers of knowledge

and innovation.

Through standardisation and the use of ordinal values, as well marketing concepts, the G+ Tools also
act as a communication device by presenting gender data in ways that adhere to the quantitative
values and practices of crop breeders as well as funding agencies. While this can be a strategically
important way of making gender more tangible in a highly biophysical and donor-driven organisation
such as the CGIAR, the turn to a market logic may result in the perception that the G+ Tools are a type
of marketing tool. In their role as a marketing tool, the G+ Tools may script men and in particular

women as ‘untapped markets’ and ‘valuable investments’.

Finally, through the G+ Tools, organisational and interdisciplinary power relations and negotiations are
attempted managed by strengthening the influence and decision-making power of gender specialists
relative to crop breeders. Indeed, the G+ Tools are themselves scripted in ways that shape the agency,
behaviours and relations of the users of the Tools. While some of the gender specialists reported that
the G+ Tools helped initiate productive conversations with crop breeders, others told of struggles in
engaging with crop breeders as well as agricultural economists. Additionally, as a management tool, |
suggest that the G+ Tools may end up failing to manage intradisciplinary negotiations. The analysis
revealed how the gender research community consists of different schools of thought that diverge in,
among others, their perspectives on the nature of gender research, which in some cases result in de-

scription and rejection of the G+ Tools.

In conclusion, the article helps demonstrate how the practices and negotiations of gender-responsive
crop breeding, as epitomised by the performative roles of the G+ Tools, do not simply describe but co-
produce gender, crops and crop breeding. The article is novel in expanding the scope of feminist

technoscience studies to the underexplored topic of development-oriented crop breeding in Africa.
5.2. Article 2. “Whose demand?”: The co-construction of markets, demand and
gender in development-oriented crop breeding

Authors: Ida Arff Tarjem, Ola Tveitereid Westengen, Poul Wisborg, Katharina Glaab

In the article, we unpack the market, demand and gender and their co-production, with the aim of
contributing to the understanding of how gender-responsive demand is constructed in development-
oriented crop breeding. The article is based on an institutional ethnography that includes qualitative

interviews with, and observations of, crop breeders, agricultural economists, gender specialists,
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donors and other actors involved in formulating and implementing market-based approaches to
gender-responsive crop breeding, along with document analysis of relevant resources. In particular,
we engage with actors involved in, and materials produced by, the CGIAR Excellence in Breeding

Platform (EiB) and the CGIAR Gender and Breeding Initiative (GBI).

We conceptualise the market as an ongoing, relational performance consisting of intra-acting
discourses, practices and human and nonhuman actors. This enables an understanding of how the
market, demand and gender take on different shapes, meanings and outcomes in co-constructed ways.
In the analysis, we use perspectives from political agronomy to foreground the performative role of
human actors, institutional settings and broader narratives and discourses, while insights from feminist

science and technology studies (STS) draw materiality and nonhuman actors into the analytical frame.

We find that the market is understood and used as an effective socioeconomic institution for soliciting
demand, but also as a normative agenda. When applying the market as a socioeconomic institution,
gender tends to become reduced to a variable used to delineate and describe market or customer
segments and demand. Including gender as a variable or component represents a politically strategic
way of rendering gender research and data more tangible, which can help support gender objectives
in and through crop breeding. However, such an integrative component approach may mask the
complexity, relationality and institutional and structural dimensions of gender and thus limit our
understanding of what constitutes demand. Furthermore, in being one variable among many according
to which markets and demands are defined and targeted, and where crop breeders and in particular

donors hold much of the decision-making power, gender appears to take a backseat.

As a normative agenda, the market represents a way to transform ‘traditional’, subsistence-based
livelihoods of resource-poor, small-scale farmers in ways that are considered fair, equitable and
sustainable. Gender and demand are framed in neoliberal agential terms, with women constructed as
competitive, business savvy, entrepreneurial, responsible and efficient, which in many ways casts
women and their agency in more empowering ways. However, there is currently little evidence
supporting market-based approaches to gender equality and women’s empowerment in agriculture.
Contrary, intersectional gender norms and power relations often shape access to markets and
information, as well as bargaining and buying power, in ways that disadvantage women. Furthermore,
defining agency and empowerment in terms of individualism, efficiency and market access may
undermine, as above, the relational, collective and structural dimensions of agency and gender and

strengthen rather than challenge patriarchal and capitalist interests and values.
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Across the continuum from socioeconomic institution to its normative meaning, we found that the
market is pivotal in the creation of an economic and ideological framework through which people,
crops and crop products, traits and characteristics are afforded value. The analysis revealed how
humans and nonhumans that do not readily fall within the confines of such a framework may stand in
danger of being excluded. We further identify a form of ‘trait fetishism’, where the crop trait itself
becomes the source of value, with some traits rendered less visible. Thus, the market creates insiders
and outsider, inclusions and exclusions, which are considerations that should be emphasised as

market-based approaches are being developed and promoted.

The article contributes to political agronomy and feminist STS by empirically investigating the
underexplored topic of the co-construction of markets, demand and gender in development-oriented
crop breeding. Additionally, we expand on the contested agronomy argument of political agronomy
by adding a fourth gender agenda, arguing that this allows us to better contextualise and evaluate the
new market-based approaches to gender-responsive crop breeding. We further assert that political
agronomy can benefit from taking feminist STS analysis of materiality and nonhumans seriously. Given
the centrality of gender in food and cropping systems and agricultural knowledge production and
technological innovation, we assert that the gender agenda and feminist analysis have broader
applications in political agronomy. Accordingly, this article calls for and contributes towards a feminist

political agronomy.

5.3. Article 3. Feminist crops: A more-than-human concept for advancing
feminist crop breeding for development

Author: Ida Arff Tarjem

Drawing on feminist technoscience studies and critical plant studies, in this article | introduce the
concept of the feminist crop which is meant to capture the ways crops are entangled with women’s
embodied practices, knowledges, capabilities and power. The concept contributes to an investigation
of how intersectional gender identities and relations are embedded in plant—people entanglements,
which (re)shapes and shifts the thinking and practices of both crop breeders and gender specialists. By
bringing together the material and natural on the one hand, and the social and cultural on the other,
the feminist crop provides a common ground on which the two disciplines can engage. The feminist
crop further advances a decision-making process guided more explicitly by an ethics of mattering and
exclusion, which ask scientists and their organisations to take responsibility for what comes to matter

and what becomes excluded in plant—people entanglements.
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The article demonstrates some of the methodological and ethico-onto-epistemological implications of
the concept, also as it relates to plant genome editing, using examples from banana, yam and cassava.
| argue that plant genome editing informed by the new imaginaries and ethical commitments that the
feminist crop engenders, and developed using participatory action research and transformative
learning, may represent one way of engaging more profoundly with plantiness, plant agency and planty

knowledge to advance feminist crop breeding.

The article contributes to the small but growing field of African feminist STS. The article is also novel in
being among the first of its kind to put plant genome editing into conversation with feminist
scholarships. Given the centrality of agriculture in the lives of many African women and men, | contend
that agricultural knowledge and (bio)technological innovation represent important vantage points
from which to study and develop African-derived theories about gender, subjectivity, agency, power,
philosophy, ontology, epistemology and ethics, all of which are at the heart of feminist technoscience

studies and critical plant studies.
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6. Discussion

The overarching research question guiding this thesis is: How can crops and crop breeding be feminist?
| subsequently broke the question down into three research questions, each of which are addressed
in the three respective articles and broadly categorised according to the interrelated realms of
sociomaterial design, the sociomaterial system, the metaphysical and the imaginative (see section
3.1).%8 In the discussion that follows, | summarise and expand on the main empirical findings and
theoretical insights of the articles according to the four realms and identify some possible directions
for future research along the way. Before | do so, however, it is worth pausing to reflect on the very
question itself. As Deborah Johnson (2010) argues when discussing whether technology can be
feminist, the question of how crops and crop breeding can be feminist is highly ambiguous and may
stand in danger of falling “into the trap of essentialism both about women and about feminism” (p.
36) (and, we might add, technology, in this case crop varieties). Consequently, we need to “continually

question the meaning of the question” itself (Johnson, 2010, p. 36).

Indeed, given the plurality of feminisms and, in an African context, African womanism and other
African alternatives (see section 4.4.2), along with the whole plethora of intersectional realities and
conditions that African women and men experience, what would it mean for crops and crop breeding
to be feminist? What kind of feminist or womanist social relations would these have to advance?
Would feminist or womanist crop varieties be those that are good for women, favour women, that
constitute gender equitable social relations or social relations more equitable than the status quo
(Johnson, 2010)? Would they have to empower most or all women? “What if”, to borrow a phrase
from Linda Layne (2010), a crop variety “empowers some women and disempowers others?” (p. 3).
How are we to even set criteria for what constitutes a feminist crop variety knowing that gender is
negotiated and performed in an entangled and constantly changing dance with humans and
nonhumans? How would crop breeding programmes and practices have to change to enable feminist
crop breeding? And even if we were to design a seemingly feminist variety, there is no guarantee that
women will start using it (perhaps because of gender differences in rights, access, resources and

decision-making power) or use it for the purpose intended by the crop breeding team.

16 This framework, where feminist crop breeding is discussed according to the four realms of sociomaterial
design, the sociomaterial system, the metaphysical and the imaginative, could potentially be applied to other
technologies in and beyond agriculture, such as livestock breeding (which could further benefit from insights
from critical animal studies in place of critical plant studies), irrigation technology, mechanised processing
equipment and so forth.
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These are but a few of the considerations we need to bear in mind as we delve deeper into the question
of how crops and crop breeding can be feminist. For now, suffice it to say that the important thing is
that crops and crop breeding stay “in the sight of the feminist social movement and that feminists call
for sociotechnical systems that are good for women, gender equitable, sometimes favor women, and
are always an improvement over prior gender-inequitable social relations” (Johnson, 2010, p. 52)."”
Johnson (2010) further argues that “it makes good sense in this historical period to think of feminist
technologies as those that move in the right direction even if not achieving full gender equity. (...) A
plausible account of feminist technology could, then, refer to new artifacts and changes to the built
environment that create the possibility for more equitable gender relations, including artifacts that

favor women” (p. 49).

6.1. Sociomaterial design: Towards feminist crop varieties

The first research question asks how gender-responsive crop breeding is practiced and negotiated in
ways that co-construct gender, crops and crop breeding, which | address in the first article. Through a
case study of the G+ Tools, | find that the current practices and negotiations of gender-responsive crop
breeding centre on the initial stages of the breeding process, including varietal design, where decision
are made about who (i.e., the people) and what (i.e., the crops and crop traits) to breed for. Using the
G+ Tools, gender is integrated into this priority-setting and decision-making process by including
gender as a variable to understand the challenges, needs and preferences of the customer and the
potential social impacts of crop traits. Gender-responsive varietal design should, at the very least,
avoid traits with harmful effects on groups of women and, at best, include potentially transformative
traits. These priority-setting and decision-making processes, however, entail both inter and

intradisciplinary negotiations.

Using the concepts of gender scripts, interpretative flexibility and de-scription, | further demonstrate
how gender, crops and crop breeding become co-constructed through the practices and negotiations
of gender-responsive crop breeding, i.e., through the many performative roles of the G+ Tools as they
emerge in intra-action with the breeding teams: as a diagnostic and screening tool, a communication
and marketing tool and a management tool. For the purpose of discussing sociomaterial design, |

explain below how the G+ Tools, as a diagnostic and screening tool, construct farmers and other user

7 Johnson (2010) uses the term sociotechnical system, which she defines as “networks of social arrangements,
practices, and relationships together with artifacts” (p. 40, italics in original). | prefer using sociomaterial system
as material seems to better capture entities beyond those commonly considered technical, such as plants,
animals, microbes, inorganic compounds and so forth.
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groups in gendered ways; and, as a management tool, | suggest that the G+ Tools may end up failing
to manage intradisciplinary negotiations, some of which arise in response to the way the Tools
promote gender research (I address interdisciplinary negotiations in the next section). Towards the
end of the section, | go beyond the findings of the article to discuss some potential design principles

and methods that could help advance feminist sociomaterial design.

As a diagnostic and screening tool, the G+ Tools do not simply help collate and organise sex-
disaggregated data to describe and target customer segments, taking gender into account; in intra-
action with the breeding teams, they also construct particular types of gendered users, including their
gender roles, responsibilities, challenges, needs and preferences, thus creating a form of gender script.
Once materialised or ‘emplanted’ (van der Veen, 2014) in a crop variety, these scripts may come to
shape the agency of such users, meaning the farmer, processors, marketers, traders and consumers,
albeit subject to interpretative flexibility and de-scription.’® Thus, the concept of gender scripts allows
us to better understand how crop varieties become political, value laden and gendered, including how

crops may enact particular social statuses, rights and labour relations.

Importantly, the G+ Tools draw attention to women’s multiple roles and knowledges, portraying them
as essential customers of breeding programmes, and the need to include gender and gender-related
traits in breeding objectives and product profiles (Polar et al., 2022). Encouragingly, findings following
the piloting project demonstrate that the use of the G+ Tools resulted in adjustments to trait
prioritisation and customer and product profiles in some of the breeding programmes (Polar et al.,
2022). However, reflecting broader methodological challenges of gender-responsive crop breeding
(e.g., Ashby & Polar, 2019; Polar et al., 2021; Voss et al., 2021; Weltzien et al., 2019; but do see Teeken
et al., 2021b), by relying on existing data that were at times outdated and unrepresentative, the G+
Tools may script men and women users, including their relationships with crops, according to binary

and heteronormative gender stereotypes.

Rommes (2014) argues that there may be some benefits of designing from stereotypes, as it may
“strengthen and give value to skills and preferences considered feminine (Cassell & Jenkins, 1998), and
it is a way of creating a wider diversity of (gender specific) products with different target audiences”
(pp. 47-48). However, this type of design may also “run the risk of reinforcing and re inscribing

perceived gender differences rather than challenging gender inequalities through efforts at

8 Marijke van der Veen (2014) uses the concept of ‘emplantment’ (in contrast to embodiment) when referring
to the marks left in the physical makeup of a plant due to interactions between humans and plants, most notably
through agricultural practices and plant breeding.

56



transforming gender as a normative (social) construction” (Rommes, 2014, p. 48). Johnson (2010), in
turn, argues that technology that addresses women or women’s needs does not constitute a feminist

but rather a feminine technology.

For instance, by constructing women as users who prefer culinary and cooking traits, one might end
up addressing women'’s practical as opposed to strategic needs, as well as sending a signal that cooking
should remain a responsibility of women. Practical needs are associated with traditional gender roles
and immediate perceived necessity, while strategic needs are related to the position of women in
relation to men, such as with respect to decision-making power and control over inputs and outputs,
which thus can help challenge existing gender roles and relations (Moser, 1989; also see Orr et al.,
2021). Accordingly, feminist varietal design should not (necessarily or only) be equated with breeding
for ‘women’s traits’ or ‘women’s crops’, particularly as such language may reinforce heteronormative
and essentialising assumptions that can have real sociomaterial implications, for instance by restricting
access to and control over more lucrative income-generating opportunities for women (Polar et al.,

2021).

The G+ Tools also represent and perform a particular way of doing gender research, where gender is
integrated as a variable or component in biophysical research and innovation. In contrast to such an
integrated or gender accommodating approach, a gender strategic approach aims to understand
gender norms, agency, identities and relations in agrarian communities and their implications for
agricultural innovation and sustainability (e.g., Badstue et al., 2018). A systemic approach, in turn,
seeks to address and challenge engrained gender structures and is central to gender transformative
approaches which are increasingly promoted in the CGIAR and beyond (e.g., CGIAR, n.d.-b; CGIAR
Research Program on Aquatic Agricultural Systems, 2012; Escobar et al., 2017; FAO et al., 2020; Kantor
et al., 2015; van der Burg, 2019; Wong et al., 2019).

Through an integrated or accommodating approach, gender research may be seen as having tangible
benefits to biophysical researchers. Indeed, a material and technical integration of gender, such as
through the use of the G+ Tools, may render principles and practices of gender-responsive crop
breeding more ‘durable’ (Latour, 1990). However, by reducing gender to one or a few variables, such
an approach also stands in danger of turning gender into a box ticking exercise (with gender potentially
swamped by other variables, as addressed in the next section), which Ewell (2021) also observed. In

such an exercise, gender may be reduced to knowledge extracted from passive research participants
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about sex-disaggregated preferences and (market) demands.'® Thus, van der Burg (2019) argues that

gender accommodating approaches may “risk reinforcing gender inequalities” (p. 51).

Scientists and activists who apply a strategic or systemic approach, however, may stand in danger of
being labelled irrelevant to biophysical and technological practices. Thus, they “risk encountering much
resistance and consequently to be frustrated, marginalized or even stopped” (van der Burg, 2019, p.
51; also see Tegbaru et al., 2015). Accordingly, an integrative approach may be more politically tactical
and strategic. Indeed, to borrow a phrase from Eva Giraud (2019), gender specialists and feminist
scholars and activists have “to work tactically within and against the assemblages they are opposing,
and have to constantly negotiate the constraints imposed by the existing material-semiotics
arrangements, even as they experiment with alternative ways of doing things” (p. 77).2° However, the
different approaches to gender research are not mutually exclusive but rather complementary: we
need both smaller-scale feminist action and change, such as at the level of feminist sociomaterial
(varietal) design, and larger-scale feminist action and change, such as at the level of feminist
sociomaterial systems, as addressed in the next section (and, sometimes, small changes may yield big

impacts, while big changes may yield small impacts).

However, when addressing the management role of the G+ Tools in the first article, | show how gender
scientists may diverge in their perspectives on gender research, which in some cases result in
resistance and de-scription of the G+ Tools. Differences in perspectives could possibly reflect different
feminist groundings and convictions, which may give rise to contention about the feminist potential of
the G+ Tools. In expanding the varietal choices that women farmers have, some might argue that the
G+ Tools represent a liberal feminist technology or even a marketing tool, as addressed in the first and
second articles. Others might argue that it is a radical feminist technology as it attempts to challenge
organisational power relations by strengthening the voice and influence of (women) gender specialists.
A socialist feminist may appreciate the Tools’” emphasis on women’s paid and unpaid labour and
drudgery; while an African feminist or womanist might argue that the G+ Tools need to pay closer

attention to African women’s and men’s unique conditions and relations by reflecting gender in its

¥ Importantly, trait preferences do not always reflect meaningful choices and may in several cases represent “a
self-subordinating adaptation to a restricted choice, to accommodate (...) inferior access to labor, capital, farm
equipment, seed, fertilizers, pest control products and market access” (Polar et al., 2021, p. 4). Moreover,
expressed preferences may not fully reflect or predict adoption and buying behaviour (Cairns et al., 2021).

20 ‘Material-semiotic’ refers to entities that are “simultaneously semiotic (because they are relational, and/or
they carry meanings) and material (because they are about the physical stuff caught up and shaped in those
relations.)” (Law, 2019, p. 1). The concept of ‘assemblage’ is used with meanings that are roughly similar to
idioms such as actor-networks, ensembles, entanglements, hybrid networks and so forth (for a comparison
between actor-networks and assemblage theory, see, e.g., Mller, 2015; Muller & Schurr, 2016).
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intersections with race, ethnicity, indigeneity, coloniality, polygamy, humanitarian interventions,
religious fundamentalism and so forth (e.g., Arndt, 2000; Ogunyemi, 1997). Finally, some may argue
that the G+ Tools are not feminist at all and that they (and perhaps gender-responsive breeding more

broadly) essentialise the needs of farmers and other user groups along gender lines.

In other words, the G+ Tools help reveal differences and contentions within gender research and
feminism. This is not a bad thing, however. As Aengst and Layne (2010) argue: “It is by struggling to
take into account these differences, that we can make headway in defining, recognizing, calling for,
and creating feminist technologies” (p. 78). Similarly, Bronet and Layne (2010) assert that “generating
more, sustained, multivoiced debate about feminist or antifeminist attributes of existing or emerging
technologies will be of great benefit to the goals of improving women’s lives” (p. 179). Layne (2010)
further suggests that technologies can be placed on a continuum of feminist achievement, which
includes minimally, moderately and radically or truly feminist technologies. Could such a ranking
system be used in crop breeding programmes? If so, perhaps a variety that serves women’s practical
needs would constitute a minimally feminist variety; one that addresses women'’s strategic needs
comprises a moderately feminist variety; while a crop variety containing a transformative trait(s), and
introduced alongside systemic measures that challenge gender norms and relations, would be ranked

a radical feminist technology?

For the remainder of this section, | reflect on some possible design principles and practices developed
by feminist scholars of technoscience that could help advance feminist sociomaterial (varietal) design.
| note, however, that the studies | draw on address computer science and software engineering inthe
Global North. Needless to say, these are very different contexts from development-oriented crop
breeding in African countries. Thus, while | believe constructive conversations can be had across such
topics and contexts, which | hope can be explored in future research, | approach these dialogues with
a sense of caution and an understanding that such approaches may not be readily transposable to

other geopolitical, socioeconomic and cultural contexts.

Corinna Bath (2014) argues that “[a] deeper understanding of the mechanisms that are at work when
technological artefacts are gendered (..) is a crucial prerequisite for making suggestions for an
alternative design that may be called feminist” (p. 58). Thus, further research is needed to gain an
improved understanding of the mechanisms through which crop varieties become gendered, including
empirical investigations of the processes of defining breeding objectives and priorities, designing

product profiles and decision-making during product advancement meetings, in the lab and in the
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field.?! Such explorations may benefit from paying analytical attention to the values of crop breeders
and crop breeding teams.?? But how are we to expose and challenge the values as well as the norms
and biases of crop breeding, ranging from the primacy afforded to optimalisation, efficiency and
productivity at the organisational and disciplinary level, to the values and beliefs of individual

researchers related to questions of gender, race, ethnicity, age and other social factors?

To expose black boxed values and biases and create space for unlearning and relearning to promote
more socially constructive values, | find ‘mind scripting’ intriguing (Allhutter, 2011; also see Allhutter
& Hanappi-Egger, 2005; Allhutter & Hofmann, 2010). Drawing on concepts such as situated
knowledges and gender scripts, mind scripting is a deconstructive design technique that helps analyse
“processes of the co-materialization of gender and technology and [works] as a tool to support
cooperative, reflective work practices” (Allhutter, 2011, p. 684). The method unveils unconscious
sense and meaning-making and enables the deconstruction and negotiation of value systems,
assumptions and established ways of doing that shape design and development practices and
processes, not only with respect to gender but also other social factors such as race and sexuality.
Ideally, this should initiate a “learning process within development teams that enhances their
knowledge on the entanglement of societal hegemonies and sociotechnological processes”
(Allhutter, 2011, p. 686). Thus, could mind scripting be used not only as a method to research crop
breeding values, but also become a core design principle, ultimately resulting in crop varieties that
embody “cultural critique in that [they are] designed by deconstructing [their] inscribing normativity”

(Allhutter, 2011, p.686)?%

Encouragingly, findings by Els Rommes (Rommes et al., 2011; 2014) and others (e.g., Jenkins & Cassell,
2008) suggest that designers and technologists who hold feminist values are more likely to
“consciously [choose] to design more gender inclusive or even transgressive products” (Rommes,
2014, p. 52). However, as pointed out by Sgrensen (1992), “we cannot assume that values are applied
explicitly and rationally as criteria in a well ordered situation of technological choice” (p. 14), even

when (feminist) values “make their way into design criteria” (p. 14). For instance, similar to what

2 During the annual product advancement meeting, the breeding programme assesses its performance, sets goals for the
coming year and makes population improvement and development decisions (Excellence in Breeding Platform, 2019).

22 Roccas et al. (2017) define value as “abstract, desirable goals. Their importance is stable over time and across situations.
Values vary in their importance; the more important a value is to a person, the more likely she is to act in ways that
promote the attainment of that value (Kluckholm, 1951; Rokeach, 1973; Schwartz, 1992). Values are cognitive
representations of basic motivations and are structured according to their compatibilities and conflicts (Schwartz, 1992)”
(p. 16, bold in original).

2|t may also be worth drawing inspiration from other critical design perspectives that place race, ableness, sustainability,
morality and/or justice at the centre of design (e.g., Costanza-Chock, 2020; Deena & Meredith, 2017; Friedman & Hendry,
2019; Pullin, 2009).
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Wendy Faulkner (2000) observed in engineering cultures, breeding teams are likely to experience
normative pressures to conform that arise from inside and outside of the breeding organisation — from
the sociomaterial system —and which may shape and possibly restrict socially constructive and feminist

thinking and design.

Thus, what is also needed are feminist sociomaterial systems. To paraphrase Johnson (2010), while the
material features of crop varieties are a necessary condition — indeed, they can facilitate or constrain
equitable gender relations, including meaningful choices (Polar et al., 2021) — they are not a sufficient
condition for feminist change. “Regardless of the intent,” Layne (2010) asserts, “new technologies
introduced into unjust social systems are apt to end up reinforcing the status quo” (pp. 21-22).
Consequently, we have to pry open the very black box of crop breeding programmes and initiatives
and their partnering organisations (including the GBI, which some of the interlocutors argued had
become inward-looking) to make visible and interrogate existing structures, norms and power
relations that shape the sociomaterial system in which gender-responsive crop breeding operates, as

addressed next.

6.2. The sociomaterial system: Towards a feminist crop breeding system

With the second research question, | ask what drives and shapes the co-construction of gender, crops
and crop breeding, and with what effects. Together with Ola Westengen, Poul Wisborg and Katharina
Glaab, I explore this question in the second article by situating the new tools and practices of gender-
responsive crop breeding within the larger market-led turn currently dominating within and beyond
the CGIAR. As also observed in the first article, gender-responsive and market-based approaches to
crop breeding are becoming increasingly conflated. This is evident in the ways in which the G+ Tools
draw on marketing frameworks and concepts, such as the Segmenting-Targeting-Positioning approach
(Orretal., 2018). In turn, principles and tools of gender-responsive crop breeding are themselves being
incorporated into market-based approaches, as apparent from the integration of the G+ Tools into the
EiB product profile development framework. In analysing this conflated relationship, we develop and
use a feminist political agronomy lens which combines perspectives from political agronomy and

feminist STS.

Political agronomy and its contested agronomy argument, along with the key concept of knowledge
politics, helps foreground the performative role of human actors, institutional settings and broader

narratives and discourses. The analysis reveals the ways in which the co-construction of gender,crops
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and crop breeding is shaped and driven by the interrelation between the neoliberal project, the
participation agenda and what we refer to as the gender agenda. We further demonstrate how the co-
production of gender, crops and crop breeding is shaped by organisational and interdisciplinary power
dynamics that situate crop breeders and in particular donors in powerful positions relative to gender
specialists. Accordingly, these findings expand on observations made in the first article on the
relationship between gender specialists, crop breeders and donors. In turn, feminist STS help broaden
the analytical frame to materiality and nonhumans, considering the performative role of crops and the
G+ Tools and other research and marketing concepts and devices (e.g., the 1000Minds software) in

driving and shaping the co-construction of gender, crops and crop breeding.

To further investigate the effects of the factors that drive and shape the co-construction of gender,
crops and crop breeding, we set out to unpack the market, demand and gender and their co-
production. By conceiving of the market as a relational performance consisting of intra-acting
discourses, practices and human and nonhuman actors, we document how the market is constructed
and used as a socioeconomic institution for soliciting demand, but also as a normative agenda. Next, |
consider some of the gendered implications of the differential meanings of the market and pay
particular attention to the agenda-setting and decision-making role of crop breeders and donors. |
further consider what these findings may tell us about the sociomaterial system in which gender-
responsive crop breeding operates and the challenges and opportunities it holds for developing a

feminist sociomaterial system.

When the market is applied as a socioeconomic institution, gender tends to become reduced to a
variable used to delineate and describe market or customer segments and demand. As touched upon,
this represents a politically strategic way of rendering gender tangible, which can help advance gender
objectives in and through crop breeding. However, in being one variable among many according to
which markets and demands are defined and targeted, and where crop breeders hold much of
decision-making power, gender may risk being swamped by agroecological, agronomic and biophysical
factors (e.g., Cobb et al., 2019). This is not meant to imply that crop breeders are not aware of or
sympathetic to the needs and preferences of women. As pointed out in the first article, many of the
crop breeders interviewed during the research expressed a great deal of concern about gender issues
in agriculture, but commonly felt that biophysical, technical, budgetary, regulatory and political
constraints — in other words, components of the sociomaterial system — limited the extent to which
they could breed for certain traits that tend to be more important to women, such as quality traits

which are often controlled by multiple genes and interactions with the environment.
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In the second article, we also demonstrate the substantial agenda-setting and decision-making power
that private sector donors or philanthrocapitalists hold. For instance, the Gates Foundation
commissioned the assessment of CGIAR breeding programmes in 2016, which identified the need for
market-informed product profiles premised on the value chain approach (see Chapter 1).
Additionally, the Gates Foundation’s role in driving the gender agenda is well known and was voiced
by most interlocutors (e.g., Farhall & Rickards, 2021; Gates, 2014; Gates, 2019). The Syngenta
Foundation, in turn, has been pivotal in the development of market-based approaches to crop
breeding (e.g., Persley & Anthony, 2017). These findings indicate that donors such as the Gates
Foundation are likely to have a big say in how market segments and demand are defined and
targeted, around which product profiles and crop varieties will be designed. Donors may or may not
favour market segments that include gender objectives, depending on whether these are perceived

to have the highest achievable impact and how impact is measured and valued.

We also show the role that donors play in shaping the normative meaning and use of the market. For
instance, the normative meaning of the market taps into the efficiency argument for gender equality
(Berik, 2017; Chant & Sweetman, 2012; Roberts & Soederberg, 2012; World Bank, 2012), which is
strongly articulated by organisations such as the Gates Foundation (e.g., Bill and Melinda Gates
Foundation, 2012; Farhall & Rickards, 2021; Fejerskov, 2017). Notably, what convinced Bill Gates to
include gender in the work of the Foundation was casting gender equality as a means of increasing
efficiency and impact (Gates, 2019). The efficiency argument portrays women as competitive,
entrepreneurial, responsible and efficient (e.g., Lyon et al., 2019; Priigl & Joshi, 2021), but prevented
from reaching their full, ‘untapped’ potential due to gender inequalities in, for instance, access to
productive resources and markets (e.g., FAO, 2011; World Bank, 2012). Thus, the efficiency argument
holds that reducing gender inequality and investing in women, such as by integrating women more
tightly into markets, result in more effective economic performance and improved development

outcomes, including gender equality and women’s empowerment.

However, the conceptual and empirical basis for women-focused and market-based agricultural
development remains relatively poor (Anderson et al., 2021; Doss, 2017; Doss, 2018; Gengenbach et
al., 2018; O'Laughlin, 2007). Contrary, several studies have shown that the commercialisation of crops
(in particular food and subsistence crops) can enhance men’s control over crops and decision-making
at the cost of female disenfranchisement and drudgery (Carney & Watts, 1990; Carney & Watts, 1991;
Dolan, 2001; Dzanku et al., 2021; Fischer & Qaim, 2012; Njuki et al., 2011; Sgrensen, 1996; Tavenner
et al., 2019). Moreover, many feminist scholars are critical of the efficiency argument, contending that

its individualistic and neoliberal notion of agency offsets feminist goals of structural change and
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strengthens rather than challenges patriarchal and capitalist ideologies, interests and values (e.g.,
Chant & Sweetman, 2012; Cornwall & Rivas, 2015; Esquivel, 2017; Lewis, 2001; Roberts & Soederberg,
2012; Wilson, K., 2015).

Thus, many questions remain about the kinds of beings and ways of being, including the types of
feminist political agency, that are allowed to flourish amid increasing forms of neoliberal inclusion.
Thus, in the second article, we pick up on a question posed in the first article, where | ask what will
happen to people, crops and crop traits that are not considered ‘valuable’, ‘marketable’ or ‘investable’
enough? We find that, across the continuum from socioeconomic institution to normative agenda, the
market is pivotal in the creation of an economic and ideological framework through which people,
crops and crop products, traits and characteristics are afforded value. The analysis reveals how humans
and nonhumans that do not readily fall within the confines of such a framework may stand in danger
of being excluded; as belonging to a ‘deficient’ or even ‘dead’ nonmarket. We further identify what we
refer to as ‘trait fetishism’ (building on Donna Haraway’s (1997) concept of ‘gene fetishism’), where
the trait itself becomes the source of value, with some traits being rendered less visible or invisible
altogether. Consequently, markets are boundary and world-making, bringing some human and

nonhuman actors into being at the expense of others. Thus, it matters what markets are made.

What becomes apparent, then, is that the sociomaterial system in which gender-responsive crop
breeding operates, and the knowledge politics that characterises the system, holds both challenges
and opportunities for advancing feminist social relations. However, a limitation of the research was its
focus on a select few human and nonhuman actors, thus providing only a limited perspective of the
sociomaterial system. Indeed, a more general challenge when dealing with sociotechnical or
sociomaterial systems is knowing how to delineate them. As noted by Johnson (2010): “what is inside
or what is outside a particular system (...) seems to be entirely a matter of how the researcher or viewer
chooses to draw the lines. (...) How a sociotechnical system is delimited may, thus, skew what can be

said about its gender relations and whether the system is feminist” (p. 50).

Consequently, future research should turn its analytical gaze to other human and nonhuman actors to
get a more complete understanding of the sociomaterial system of gender-responsive crop breeding,
including leadership and management of crop breeding organisations, national governments, varietal
release committees, industry and commercial partners (e.g., seed companies) (see for instance
Tegbaru et al., 2020; Voss et al., 2021), non-governmental organisations and the men and women
farmers and other user groups themselves. Important nonhuman actors include policies and regulatory

documents, seed supply channels, seed marketing and promotion materials, agricultural technologies,
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crop varieties, livestock, poultry and other entities of the agroecological landscape. By using a feminist
political agronomy lens, such research can help highlight how gender and ideas about equality and
women’s empowerment become constructed, performed and negotiated by, and in relations

between, such human and nonhuman actors.

However, one thing is identifying the barriers to promoting a feminist sociomaterial system, another
is to suggest ways to overcome such barriers. While it is beyond the scope of this thesis to provide a
detailed overview of measures meant to help challenge and transform formal and informal gender
structures, ideologies, norms and biases as they occur across the entire value chain (including on the
farms themselves), | would like to note some measures at engendering agricultural research in and
beyond the CGIAR (also see, e.g., Cole et al., 2015; Farnworth et al., 2013; Meinzen-Dick et al., 2010;
Njenga et al., 2011; Njuki, 2016).

Spurred by donor requirements (Polar et al., 2022), gender was formally mainstreamed in the CGIAR
in 2012, which became reflected in planning, budgeting, staffing, implementation, monitoring,
evaluation and accountability mechanisms of the CRPs (CGIAR Consortium Board, 2011). However,
results from various independent assessments reveal that such mainstreaming efforts have, in many
cases, fallen short of their objectives (CGIAR-IEA, 2017; Karlsson & Russell, 2017; MOPAN, 2020).
Despite the potential of supporting feminist goals (Moser & Moser, 2005), gender mainstreaming more
broadly has been criticised for bureaucratising gender in such a way that it absolves “organizations
from doing anything substantive about gender discrimination that arises out of inequalities in power

relations” (Arora-Jonsson & Leder, 2021, p. 15; also see Arora-Jonsson, 2014).

Thus, many questions remain about how best to support structural, institutional, organisational and
behavioural changes. However, | would like to draw attention to efforts by the Gender-Responsive
Researchers Equipped for Agricultural Transformation (GREAT) project, which is a collaboration
between Makerere University in Uganda and Cornell University in the United States (Mangheni et al.,
2021; Travis et al., 2021; Tufan et al., 2021). The project has pioneered a training model that rests on
four pillars — self-reflection, interdisciplinarity, applied learning and an enabling environment and
learning community — and “that seeks to challenge the status quo of crop improvement research,
questioning norms and focusing on attitudinal shifts and practice change” (Tufan et al., 2021, p. 1). It
enables “social scientists and biophysical scientists (...) to learn through practice while gaining research
capacity in gender-responsive agricultural research” (Tufan et al., 2021, p. 1). The GREAT project also

shares close ties with the GBI, as described by Polar et al. (2022): “Starting in 2018, GREAT training

65



involved key individuals from the GBI organizing committees and introduced principles of gender-

responsive crop improvement developed by the GBI” (p. 487).

Additionally, African Women in Agricultural Research and Development (AWARD) has played an
important role in developing gender research capacity and institutionalising gender-responsive change
in agricultural research and development (AWARD, 2021). Notably, several of the participants |
interviewed had completed or was in the process of completing GREAT and/or AWARD training.
Beyond these practical efforts, however, a feminist metaphysics and a feminist imaginary might also
contribute positively to both feminist sociomaterial design and a feminist sociomaterial system, as

addressed in the next two sections.

6.3. The metaphysical: Towards a feminist ethico-onto-epistemology

With the third and final research question, | ask how feminist crop breeding can be advanced through
conversations between feminist technoscience studies, critical plant studies and molecular breeding.
A key argument of this thesis is that, to advance feminist crop breeding, we also need to go beyond
the realms of sociomaterial design and the sociomaterial system: if we are to imagine and practice
feminist social relations in and through crop breeding, we need new concepts and frameworks that
grapple with the very fundamentals of crop breeding, namely its ontology, epistemology and ethics;
or, in the words of Karen Barad (2007), its ethico-onto-epistemology. One such radical new
conceptualisation is the feminist crop, which | develop and present in the third article based on insights

from feminist STS and critical plants studies.?* %

In the article, | argue that gender-responsive and transformative crop breeding implicates
transgressing the nature/culture and social/material dualisms, both of which are highly
institutionalised in crop breeding. These dualisms collapse in the feminist crop which, building on the
concepts of natureculture and sociomateriality, is meant to capture the ways crops are entangled with
women’s embodied practices, knowledges, capabilities and power. The concept contributes to an

ethico-onto-epistemological and methodological investigation of how intersectional gender identities

24 |n hindsight, it may have been more appropriate to call it a as opposed to the feminist crop, in acknowledging
that there is not just one but indeed several types of feminist crops. As noted in the third article, the concept is
meant to be adaptable to multiple understanding of feminism and womanism.

25 |n contrast to Gibson and Gagliano’s (2017) term ‘the feminist plant’, which they use to describe the feminist
nature of the water lily, the feminist crop is meant to capture the gender relations and feminist politics of plant—
people entanglement.
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and power relations are embedded not only in human systems, but also in plant—people
entanglements, which | demonstrate in the third article using examples from banana, yam and cassava.
Notably, the feminist crop asks us to take plantiness, plant agency and planty knowledge seriously,
whether in the lab or in the field, which “force[s] us to rethink some of the fundamental tools we use
to understand political subjectivity: power, agency, action, the individual, even the time scales of which
change can occur” (Rezvani, 2021, p. 15). Moreover, making plant—people entanglements the central
analytical focus of both crop breeders and gender specialists helps carve out new ways of thinking of
and doing crop breeding in multi, inter and transdisciplinary ways. Ultimately, then, the feminist crop

contributes to advancing feminist crop breeding.

Over the next few paragraphs, | would like to expand on some of the epistemological, methodological
and ethical discussions that the feminist crop engenders, starting with how we can bring plants and
plant—people entanglements into the analytical frame through more-than-human and multispecies
ethnography (e.g., Archambault, 2016; Bastian et al., 2017; Kohn, 2013; Nathen, 2018). Indeed, as
Laura Foster (2019) notes, we can “develop ways of learning with and from plants as witnesses to
human suffering, producers of memory, preservers of flesh, guides for learning, healers of caring, wise

knowers, and builders of more than-human worlds” (p. 2).

Natasha Myers (2017) calls for a ‘planthropology’ that “document[s] the affective ecologies taking
shape between plants and people” (p. 300); a call to which Tihana Nathen (2018) responds by
developing the methodology of ‘herb-I-graphy’, which builds on Rastafari cosmologies that “emphasise
plants and humans as subjects within and of research” (Nathen, 2018, p. 116). Similar to Nathen
(2018), several other scholars advocate the need to engage with plants through plant experts (e.g.,
Ellis, 2018; Gibson, 2018; Gibson & Ellis, 2018; Hitchings, 2003; Hitchings & Jones, 2004; Pitt, 2015).
For instance, Gibson (2018) uses several different methods, including sensorial ones (e.g., smell, taste,
texture and colour), to “reflect on (...) and dwell with” (p. 93) plants together with plant practitioners
in South Africa (also see Gibson & Ellis, 2018). Gibson (2018) notes: “By showing, watching, strolling
among, discussing, doing, picturing and being guided by plants, we can come to appreciate their
agency. By engaging in the practices of people who worked with plants, we could gain insight into the

multiple ‘matterings’ that emerged in and through such plant practices” (p. 96).

Gender specialists, then, could explore plant—people entanglements and the understandings of
identity, agency, power and (dis)empowerment they provoke by engaging in and with the plant
practices and planty knowledge of different intersectional groups of women and men farmers and

other user groups, as well that of biophysical researchers. As | argue in the third article, this would also
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require asking new types of questions that capture both sides of the co-constructed, naturecultural
and sociomaterial equation, such as what plants themselves (not only people) can tell us about, for
instance, why and how gender-differentiated trait preferences arise. The information generated from
such investigations could, in turn, inform the practices of crop breeders, allowing them a heightened
appreciation of how breeding decision-making imply choices about who and what gets entangled, in
what ways and with what effects. This could help translate an abstract concept such as the feminist

crop into specific design criteria and decisions.

The questions of who and what gets entangled, in what ways and with what effects are fundamentally
a question of values, ethics and justice. Having previously addressed values, | here consider how the
feminist crop situates ethics and, albeit less explicitly, justice at the heart of crop breeding. More
specifically, it promotes a decision-making process guided by an ethics of mattering and an ethics of
exclusion, inspired by Karen Barad (2007) and Eva Giraud (2019), respectively. An ethics of mattering
asks us to take “responsibility and accountability for the lively relationalities of becoming of which we
are a part” (Barad, 2007, p. 393). As summarised by Katherine Hayles (2015): “[flor Barad, ethics is
located in the individual actions of scientists. [They discuss] how ethics basically enters at every step
of the way: how experiments are organized, how scientific discourses are constructed, etc. The point
[they make] is that content is never separated from the practice of science, and vice versa” (p. 28). In
other words, what scientists (myself included) think, say and do matters, literally and figuratively,
which has ethical and political implications. The choice of which market or customer segments and
crops and crops traits to breed for, for instance, implies a choice of which plant—people entanglements
are brought into being. Thus, in developing and using the concept of the feminist crop, different —and

| would argue more socially constructive — plant—people entanglements may come to matter.

The question of what comes to matter —which markets, which crops, which traits, which people, whose
demand and so forth —is intimately connected with the question of what becomes excluded, which is
a theme that runs, more or less explicitly, through all three articles. For instance, exclusions and
exclusionary practices are central in the second article which considers markets as boundary and
world-making phenomena, which may exclude some beings (human and nonhuman) and ways of being
(such as those that do not necessarily abide to neoliberal values and assumptions). While Barad
address exclusion in their work, | find it useful to complement Barad with Eva Giraud’s (2019) ethics of
exclusion. Giraud (2019), who herself draws on Barad, argues that exclusions are “frequently treated
as secondary to relations. (...) In theoretical work that insists on the relation as the smallest unit of
analysis, the ethical emphasis remains on the potential inherent in encounters, relations, and comings-

together rather than on the boundary-making practices that instantiate them” (pp. 172-173, italics in
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original). Thus, Giraud (2019) argues for an ethics based on exclusion, “which pays attention to the
entities, practices, and ways of being that are foreclosed when other entangled realities are
materialized. (...) Centralizing and politicizing these exclusions (...) [are] vital in carving out space for

intervention” (pp. 2-3, italics in original).

Giraud (2019) further notes how every political, epistemological and ethical approach carries its own
omissions and exclusions. However, exclusions are not inherently negative and can in fact be
productive and creative: “it is sometimes necessary to contest certain relations in order to clear space
for alternatives (indeed, this is often central to feminist and antiracist struggle)” (Giraud, 2019, p. 4).
Certainly, the feminist crop comes with its own set of omissions, such as the exclusion of crop traits
that are harmful to women and discriminatory organisational norms and practices. The use of the
concept is likely to enact less beneficial omissions as well, as it may serve to benefit some people in
some places at some times at the expense of others. “What is vital”, Giraud (2019) notes, “is ensuring

that any form of exclusion happens in a way that is responsive and open to contestation” (p. 68).

| further argue that an ethics of mattering and an ethics of exclusion necessitate a research practice
that centres on the concept of situated knowledges and that promotes epistemic justice. Visvanathan
(2005) developed the concept of epistemic justice to describe the processes through which systems of
knowledge that have been overshadowed by scientism and (molecular) colonialism are recovered.
Epistemic justice can be of particular importance with respect to molecular breeding, as the more
laboratory-oriented and technically advanced, and thus less accessible, knowledge underlying this
form of crop breeding may increase the ‘distance’ between scientists and lay people (or, rather, lay

experts) (e.g., Fitting, 2010; Kinchy, 2012).

Epistemic justice can be facilitated through, for instance, transformative learning and participatory
action research (e.g., Anderson et al., 2017; Callon et al., 2009; Mezirow & Associates, 2000; Song &
Vernooy, 2010; Wakeford & Sanchez, 2018; Weasel, 2011). Mezirow (1997) defines transformative
learning as “the process of effecting change in a frame of reference” (p. 5), with the frame of reference
referring to habits of mind and point of view. Gender transformative learning has been applied in
agricultural research and development (Duveskog et al., 2011; Percy, 2005; Song & Vernooy, 2010),
often with the aim of enabling “rural people to analyze and reflect on their livelihoods in a way that
could be said to be empowering or transforming” (Percy, 2005, p. 127). However, we can also imagine
transformative learning to be reciprocal, meaning that rural people and researchers learn from one

another in transformative ways.

69



Such a collaborative process is key in participatory action research, where rural people and researchers
are both active participants in the design of research projects and development interventions (e.g.,
Song & Vernooy, 2010). Thus, transformative learning and participatory action research can help
establish a productive dialogue between crop breeding teams and women and men farmers and other
user groups, in which they together learn about women’s and men’s views and ways of knowing and
doing, and together design crop breeding projects. In the third article, | argue that such methodological
principles can help institutionalise local and Indigenous knowledges and women as knowing subjects

and technological agents in crop breeding, including plant genome editing.

| end this section by pointing out two short-comings and/or paradoxes of this thesis. The first concerns
the broader question of justice, given its centrality to gender equality. Beyond a consideration of
epistemic justice, | chose to focus on ethics rather than justice. This owes to my research interest in
the “rational and methodological application of values or principles for creating rules of conduct and
oral courses of action” (Mamo & Fishman, 2013, p. 161) in crop breeding as opposed to the public
matter of “common human interests, equitable distribution of social goods, resources, and
opportunities, and commitment to fostering empowered political participation” (Mamo & Fishman,
2013, p. 161). In other words, | see ethics as being tied more strongly to the practices of crop breeding.
Thus, while justice guides this thesis in the sense that it is a “project appealing to universal principles
of fairness and equity” (Mamo & Fishman, 2013, p. 160), | am more interested in how different
understandings of ethics might get us there. Future research, however, may want to explore “’justice’
as a concept, an object of study, and a goal” (Mamo & Fishman, 2013, p. 160) in crop breeding, which

may further add to the ‘justice gap’ within the wider STS literature (Mamo & Fishman, 2013).

The second short-coming/paradox concerns the ethical project of the thesis compared to that of other
more-than-human scholarships. The ethical objective of the latter is commonly to contest human
exceptionalism and anthropocentrism in order to forge more responsible and sustainable ways of living
together with nonhumans on a shared planet (e.g., Ginn, 2014; Hall, 2011; Haraway, 2016; Hitchings
& Jones, 2004; Jones & Cloke, 2002; Krzywoszynska, 2019; Myers, 2017; Tschakert, 2020). In a sense,
then, | may be seen as appropriating more-than-human perspectives, including concepts of plant
agency, planty knowledge and the plants themselves for the benefit of humans (i.e., to get an improved

understanding of gender power relations in agriculture and to advance gender equality and women’s
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empowerment) and therefore re-centring the human. Indeed, the very concept itself — the feminist

crop — may be accused of anthropomorphism (see, e.g., Gibson & Gagliano, 2017).%

However, the feminist crop is an acknowledgement of the agential (and even feminist) capacities and
selfhood of plants, as recognised in Indigenous cosmologies and knowledge systems for centuries.
Furthermore, while | am more concerned about human as opposed to plant rights, the feminist crop is
meant to promote the need to bring both neglected humans and plants — neglected plant—people
entanglements — into the fold of (feminist) crop breeding. If | were to develop the social and
environmental justice aspect of this research, however, | would have taken into account the critiques
of rights-based and social justice-based approaches developed by posthuman scholars (e.g., Giraud,
2019; Wolfe, 2009; Zembylas & Bozalek, 2014). Some of these critiques centre on how rights-based

Iu

approaches entail “a predetermined notion of what convivial relationships between humans and

nonhumans might look like” (Giraud, 2019, pp. 72-73).

Still, there are surely those who would argue, and at times rightfully so, that it may not be in the best
interest of the plants nor for some groups of women and men in agriculture to become integrated in
crop breeding programmes. Indeed, in this thesis, | do not question crop breeding in and of itself. While
there is a need to critically examine the practices and organisations of plant breeding, | am of the belief
that crop improvement has positively contributed to society and will continue to do so if done within
a framework characterised by respect for all human and nonhuman life. This means also knowing when
crop breeding is not the best or most appropriate solution. Indeed, some people may not need or
desire improved crop varieties (genetically engineered or otherwise), while other interventions are
often more cost-effective, such as improvements in infrastructure (e.g., roads and market access) and
seed systems or other technologies such as fertilisers, irrigation, mechanisation and improved
agricultural practices. These technologies, as with crop varieties, should be designed and implemented

with gender and other intersecting factors in mind.

26|n a podcast interview, Robin Wall Kimmerer points out how “[s]cientists are very eager to say that we ought
not to personify elements in nature for fear of anthropomorphising. And [what] | mean when | am talking of the
personhood of all beings, plants included, is not that | am attributing human characteristics to them. Not at all. |
am attributing plant characteristics to plants. Just as it would be disrespectful to try and put plants in the same
category through the lens of anthropomorphism, | think it is also deeply disrespectful to say that they have no
consciousness, no awareness, no beingness at all” (Tippett, 2020).

71



6.4. The imaginative: Towards feminist CRISPR crops (?)

Imagination represents an important resource for many feminist scholars in inspiring transgressive
thinking (e.g., Haraway, 2016; Hobson, 2021; Lewis, 2007; Upton & Joseph, 2021). In this section, | am
delving into the imaginative by exploring how plant genome editing grounded in the feminist crop
concept could become a tool for feminist politics and transformation in and through crop breeding.
While | address more of the technical possibilities that CRISPR has to offer gender-responsive and
transformative crop breeding in the third article, in this section | attend more to the ways we may use
CRISPR as a feminist thought tool and cultural deconstruction and reconstruction tool. Accordingly,
this section poses more questions than answers. The hope is, however, that these questions may spark
critical discussions and reflective thinking and research that forward the dialogue between plant
genome editing and feminist and womanist perspectives on science, technology, innovation,

agriculture, gender, plants and beyond.

The sub-heading above contains a question mark, albeit in parentheses, for two reasons: first, given
the speed at which CRISPR is being advanced, feminist CRISPR crops may not, in fact, be a figment of
our imagination; the second is meant to question the rather controversial proposition that genetic
engineering may in fact be feminist, given its oftentimes capitalist, patriarchal and colonialist
situatedness (e.g., Boyd, 2003; Cooper, 2008; Ezezika et al., 2013; Murphy, 2017; Sunder Rajan, 2006).
Indeed, will we inevitably be led down the path of scientism and molecular imperialism (e.g.,
Christophe et al.,, 2014)? Will the plants themselves, in “interspecies resistance” (Beilin &
Suryanarayanan, 2017, p. 210) and “interspecies political alliance” (Rezvani, 2021, p. 15) with humans,

resist productivist paradigms reinforced through genetic engineering?

In this section, however, | allow myself to put the polarised debate on genetic engineering aside and
revel in a cautious enthusiasm for the opportunities presented by plant genome editing using CRISPR-
Cas. Just as Haraway reclaimed and appropriated the masculine and militarist cyborg (Haraway, 1985;
Haraway, 1991), so too is there perhaps something particularly alluring and powerful in reclaiming and
appropriating CRISPR-Cas — a biotechnological tool developed in the West who many perceive as
emblematic of capitalist and colonialist values and interests — as something feminist and emancipatory.
Inspired by Deboleena Roy (2018), | am “drawn to thinking more closely about the radical potential of
recombinant DNA technologies as tactical tools for feminist scientists” (p. 133) and “how we might
think about molecular biology and feminism together, how we may be able to work together to create
new lines of flight to think about the world that we inhabit, and how we can produce knowledge about

that world” (Roy, 2018, p. 24).

72



Grounded in the feminist crop concept and developed using participatory action research and
transformative learning, | contend that CRISPR can allow us to engage more profoundly with plant—
people entanglements in socially constructive ways. CRISPR, with its seemingly ‘endless’ possibilities,
allows us to not only think of how things could be otherwise, but to do things otherwise; to not only
imagine but indeed breed for characteristics and traits that women and men desire, some of which
may contribute to overcoming traditional gender roles and expectations and configuring new paths
along which women and men, in entanglements with crops, can pursue novel life goals and
opportunities.?” Using CRISPR-Cas, we encounter and form entanglements with plants at an extremely
intimate, cellular and genetic level, and there are few places where the constructed boundaries
between nature and culture, nature and technology, the social and material, the subject and object
and so forth so vividly collapse. In other words, CRISPR does not simply ‘cut and paste’ DNA: it cuts and
pastes plant—people entanglements in ways that allow us to imagine disruptions and reconfiguration

of dominant and hegemonic relations in order to advance feminist crop breeding.

Such (re)imaginations and speculations, however, must be done from African vantage points, in all
their complexities. What would genome editing look like if it was grounded in, to borrow a phrase from
Lizelle Bisschoff’s (2020) work on African cyborgs, “African ontologies and cosmologies that do not
adhere to the empiricist paradigms of the western Enlightenment” (p. 610), including African feminist
and womanist perspectives? How may plant genome editing and the opportunities and challenges it
holds, including with respect to gender, be (re)interpreted through African (feminist and womanist)
knowledges and narratives of the past, present and future (e.g., Amadiume, 1987; Becker, 2003;
Bisschoff, 2020; Gasa, 2006; Korieh, 2010; Lamoureaux & Rottenburg, 2021; Mougoué, 2021; Omelsky,
2012; Omelsky, 2014; Oyéwumi, 1997; Oyéwumi, 2002; Talk, 1987; Wane, 2011)? It does not stop at
the imaginative, however; it also matters who produces knowledge and where (e.g., Benjamin, 2009;
Foster, 2017; Osseo-Asare, 2014; Pollock, 2014; Tilley, 2011). Could African women and men scientists
take aleading role in developing CRISPR technology and feminist CRISPR crops and, if so, what may the
implications be for belonging and meaning-making, for empowerment and disempowerment,

especially in postcolonial settings?

27 CRISPR is much more technically challenging than what is commonly portrayed in much of the popular science
and some of the scientific literature. Indeed, plantiness limits the ease of applicability of CRISPR. For instance,
the rigid plant cell wall is a major barrier to the delivery of the CRISPR system to the plant cell (e.g., Demirer et
al., 2021). It is important to stress this because, when presented with such a powerful tool as CRISPR-Cas, it is
easy to revert back to human exceptionalism, when crop breeding is in fact “anything but formulaic or human-
centered” (Mendum, 2009b, p. 327).
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7. Conclusion

Crops, seeds and food are an essential part of our social and gender identities, belonging,
connectedness, meaning-making and ways of knowing. They can also be a source of worry, frustration,
marginalisation, oppression and domination. In other words, crops and gender are closely interrelated.
Accordingly, crop breeding represents an important site for feminist social action and change, as it
offers possibilities for understanding, negotiating and reworking intersectional gender identities,
norms and relations. Thus, in this thesis | asked: How can crops and crop breeding be feminist? |
subsequently broke the question down into three research questions which | explored through an
ethnographic case study of the G+ Tools for gender-responsive crop breeding. | found that the dynamic
and co-constructed relationship between gender, crops and crop breeding yields complex and

ambiguous effects that may both constrain and support gender equality and women’s empowerment.

In the first article, | demonstrated how gender-responsive crop breeding was practiced and negotiated
using the G+ Tools, which centre on the initial stages of the crop breeding process, notably varietal
design. In intra-action with the crop breeding teams, the G+ Tools take on several performative roles
through which women and men farmers and other user groups and their crops, as well inter and
intradisciplinary power relations, become constructed and negotiated. As such, in the article, | provide
insights into how gender, crops and crop breeding become co-constructed through the practices and
negotiations of gender-responsive crop breeding. Accordingly, the article contributes to feminist STS

by expanding its scope to the underexplored topic of development-oriented crop breeding.

In the second article, on the question of what drives and shapes the co-construction of gender, crops
and crop breeding, and with what effects, we situated gender-responsive crop breeding in the market-
led turn currently dominating within and beyond the CGIAR. We identified both human and nonhuman
actors, and material and discursive factors, that drive and shape this mutually shaped relationship: the
interrelated neoliberal project, participation agenda and gender agenda; disciplinary and
organisational power dynamics that situate crop breeders and in particular donors in powerful
positions; and nonhuman actors such as the G+ Tools and the crop plants themselves. In exploring the
implications of the conflation of gender-responsive and market-based practices, we developed and
used a novel feminist political agronomy lens to unpack the market, demand and gender and their co-
construction. Our analysis revealed that, across the continuum from socioeconomic institution to its
normative meaning, the market constitutes an economic and ideological framework through which

people, crops and crop products, traits and characteristics are afforded different value. Humans and
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nonhumans that do not readily fall within the confines of such a framework stand in danger of being

excluded; as being part of a deficient or even dead nonmarket.

In light of these findings, what conclusions can we draw about the feminist nature and potential of the
G+ Tools? In many ways, the G+ Tools attempt to change and use crop breeding to move towards more
equitable gender relations, including varieties that benefit or perhaps even favour women. The work
of the GBI, including the development and institutionalisation of the G+ Tools, does challenge the
knowledge politics of crop breeding and spurs critical reflections about who decides which traits to
breed for, why and how, which in turn determine whose knowledges, preferences, needs, desires and
demands come to matter and are excluded. The Tools do so by, among others, putting into question
taken-for-granted values and traits such as productivity and yield, respectively; by rendering priority-
setting, decision-making and trade-offs more transparent; and by attempting to strengthen the voice
and influence of (women) gender specialists. Thus, if methodological challenges associated with
gender-responsive crop breeding can be overcome, including the lack of representative data, we could

consider the G+ Tools to contain elements of a feminist technology.

Still, important questions remain about the type of feminist social relations that the Tools will
ultimately contribute to developing, particularly as they become integrated into a sociomaterial
system where the knowledge politics is dominated by the views and values of donors and crop
breeders, among others. As such, there is a need to interrogate the sociomaterial system of crop
breeding to identify and challenge inequitable structures, norms, cultures and behaviours. Feminist
political agronomy can be helpful in this respect. Furthermore, the G+ Tools are but one of many
conceptual and methodological principles, frameworks, tools and interventions needed to advance

feminist social relations and goals, in all their complexities, in and through crop breeding.

In the third and final article, | asked how feminist crop breeding can be advanced through
conversations between feminist technoscience studies, critical plant studies and molecular crop
breeding. | proposed the concept of the feminist crop, which captures the ways crops are entangled
with women’s embodied practices, knowledges, capabilities and power. Indeed, to understand
gendered power relations in agriculture requires us to observe the deep and complex bonds of plant—
people entanglements. Such a radical new concept, which challenges the fundamental groundings of
crop breeding by positing a more-than-human, naturecultural and sociomaterial ethico-onto-
epistemology, shifts the ways we think about and do crop breeding. This includes a consideration of
how plant genome editing — informed by the new imaginaries and ethical commitments that the

feminist crop engenders, along with transformative learning and participatory action research that
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renders women the co-authors of their own feminist varietal scripts — may be wielded as a feminist

tool. Ultimately, then, the feminist crop contributes to advancing feminist crop breeding.

Given the renewed attention to gender equality and women’s empowerment in agricultural research
and development in recent years, along with the rapidly advancing field of plant genome editing and
the institutionalisation of market-based approaches, this represents a particularly opportune and
critical time to champion feminist crop breeding and feminist varieties — not least as we face global
climate, food and humanitarian crises where gender (in)equality and women’s (dis)empowerment are
central. A feminist agenda should be an explicit part of the justification for and direction of plant
breeding, in which the inequalities and problems defined by feminism are addressed from the outset
and throughout the crop breeding process, including during design, testing and dissemination of crop

varieties.

By exploring the interrelation between gender, crops and crop breeding through dialogue between
feminist technoscience studies, critical plant studies and political agronomy, the thesis contributes
empirically and theoretically to each of these fields. Furthermore, | contribute to championing feminist
crop breeding by providing an improved understanding of the co-production of gender, crops and crop
breeding and by suggesting ways to advance feminist action and politics in crop breeding through the
interrelated realms of sociomaterial design, the sociomaterial system, the metaphysical and the

imaginary.

76



References

Abacusbio & IRRI. (2018). Case study: Rice traits. Available at: https://abacusbio.com/wp-
content/uploads/2020/02/Case-study-IRRI-rice_compressed.pdf (accessed: 26 January 2022).

Abu, N. E., Ugwu, E. U. & Ojuederie, O. B. (2021). The relevance of plant breeding to food security in
Africa. In Babalola, O. O. (ed.) Food security and safety: African perspectives, pp. 495-527.
Cham: Springer International Publishing.

Acevedo, M., Pixley, K., Zinyengere, N., Meng, S., Tufan, H., Cichy, K., Bizikova, L., Isaacs, K., Ghezzi-
Kopel, K. & Porciello, J. (2020). A scoping review of adoption of climate-resilient crops by small-
scale producers in low- and middle-income countries. Nature Plants, 6 (10): 1231-1241. doi:
10.1038/s41477-020-00783-z.

Acholonu, C. 0. (1995). Motherism: The Afrocentric alternative to feminism. Owerri: Afa Publications.

Adam, R. I. & Muindi, P. (2019). Gender dynamics in seed systems in Sub-Saharan Africa and worldwide
lessons workshop: Report of proceedings of the multi-stakeholder technical workshop. Mexico:
CIMMYT.

Aengst, J. & Layne, L. (2010). The need to bleed? A feminist technology assessment of menstrual-
suppressing birth control pills. In Layne, L., Vostral, S. & Boyer, K. (eds) Feminist technology,
pp. 55-88. Urbana; Chicago; Springfield: University of lllinois Press.

Ahlin, T. & Fangfang, L. (2019). From field sites to field events: Creating the field with information and
communication technologies (ICTs). Medicine Anthropology Theory, 6 (1): 1-24. doi:
https://doi.org/10.17157/mat.6.2.655.

Aidoo, A. A. (1997). The African woman today. In Nnaemeka, O. (ed.) Sisterhood, feminism and power:
From Africa to the diaspora, pp. 39-50. Trenton: Africa World Press.

Akpo, E., Crane, T. A, Vissoh, P. V. & Tossou, R. C. (2015). Co-production of knowledge in multi-
stakeholder processes: Analyzing joint experimentation as social learning. The Journal of
Agricultural Education and Extension, 21 (4): 369-388. doi: 10.1080/1389224X.2014.939201.

Akram-Lodhi, H. (2013). Hungry for change: Farmers, food justice and the agrarian question. West
Hartford: Kumarian Press.

Akrich, M. (1992). The de-scription of technical objects. In Bijker, W. & Law, J. (eds) Shaping
technology/building society: Studies in sociotechnical change, pp. 205-224. Cambridge, MA:
MIT Press.

Alaimo, S. & Hekman, S. (eds). (2008). Material feminisms. Bloomington: Indiana University Press.

Allhutter, D. & Hanappi-Egger, E. (2005). Making the invisible visible: Mind-scripting as method of
deconstructing IT-system design. CDOROM Proceedings of the 13th International Conference of
Women Engineers and Scientists.

Allhutter, D. & Hofmann, R. (2010). Deconstructive design as an approach to opening trading zones. In
Vallverdu, J. (ed.) Thinking machines and the philosophy of computer science: Concepts and
principles, pp. 175-192. Hershey: Gl Global.

Allhutter, D. (2011). Mind scripting: A method for deconstructive design. Science, Technology, &
Human Values, 37 (6): 684-707. doi: 10.1177/0162243911401633.

Almekinders, C. J., Beumer, K., Hauser, M., Misiko, M., Gatto, M., Nkurumwa, A. O. & Erenstein, O.
(2019). Understanding the relations between farmers’ seed demand and research methods:
The challenge to do better. Outlook on Agriculture, 48 (1): 16-21. doi:
10.1177/0030727019827028.

77


https://abacusbio.com/wp-content/uploads/2020/02/Case-study-IRRI-rice_compressed.pdf
https://abacusbio.com/wp-content/uploads/2020/02/Case-study-IRRI-rice_compressed.pdf
https://doi.org/10.17157/mat.6.2.655

Amadiume, I. (1987). Male daughters, female husbands: Gender and sex in an African society. London:
Zed Books.

Ammann, C. & Staudacher, S. (2021). Masculinities in Africa beyond crisis: Complexity, fluidity, and
intersectionality. Gender, Place & Culture, 28 (6): 759-768. doi:
10.1080/0966369X.2020.1846019.

Amsterdamska, O. (1990). Surely you are joking, monsieur Latour! Science, Technology, & Human
Values, 15 (4): 495-504. doi: 10.1177/016224399001500407.

Anderson, C., Buchanan, C., Chang, M., Sanchez Rodriguez, J. & Wakeford, T. (eds). (2017). Everyday
experts: How people’s knowledge can transform the food system. Coventry: Coventry
University.

Anderson, C. L., Reynolds, T. W., Biscaye, P., Patwardhan, V. & Schmidt, C. (2021). Economic benefits
of empowering women in agriculture: Assumptions and evidence. The Journal of Development
Studies, 57 (2): 193-208. doi: 10.1080/00220388.2020.1769071.

Anderson, W. (2002). Introduction: Postcolonial technoscience. Social Studies of Science, 32 (5/6): 643-
658.

Andersson, J. & Sumberg, J. (2017). Knowledge politics in development-oriented agronomy. In
Sumberg, J. (ed.) Agronomy for development: The politics of knowledge in agricultural
research, pp. 1-13. London; New York: Routledge.

Annes, A., Wright, W. & Larkins, M. (2021). ‘A woman in charge of a farm’: French women farmers
challenge  hegemonic  femininity.  Sociologia  Ruralis, 61 (1): 26-51. doi:
https://doi.org/10.1111/soru.12308.

Archambault, J. S. (2016). Taking love seriously in human-plant relations in Mozambique: Toward an

anthropology of affective encounters. Cultural Anthropology, 31 (2): 244-271. doi:
https://doi.org/10.14506/ca31.2.05.

Arndt, S. (2000). African gender trouble and African womanism: An interview with Chikwenye
Ogunyemi and Wanjira Muthoni. Signs, 25 (3): 709-726.

Arndt, S. (2002). Dynamics of African feminism: Defining and classifying African-feminist literatures.
Trenton: Africa World Press.

Arora-Jonsson, S. (2014). Forty years of gender research and environmental policy: Where do we
stand? Women's Studies International Forum, 47: 295-308. doi:
https://doi.org/10.1016/j.wsif.2014.02.009.

Arora-Jonsson, S. & Leder, S. (2021). Gender mainstreaming in agricultural and forestry institutions. In
Sachs, C., Jensen, L., Castellanos, P. & Sexsmith, K. (eds) Routledge handbook of gender and
agriculture, pp. 15-31. London; New York: Routledge

Asdal, K., Brenna, B. & Moser, I. (eds). (2007). Technoscience: The politics of interventions. Oslo: Oslo
Academic Press.

Ashby, J., Lubbock, A. & Stuart, H. (6-7 November 2013). Assessment of the status of gender
mainstreaming in CGIAR research programs. 10th Meeting (FC10), Nairobi: CGIAR Consortium.

Ashby, J., Polar, V. & Thiele, G. (2018). Critical decisions for ensuring plant or animal breeding is gender-
responsive. Brief 1. Lima: CGIAR Gender and Breeding Initiative.

Ashby, J. & Polar, V. (2019). The implications of gender for modern approaches to crop improvement
and plant breeding. In Sachs, C. (ed.) Gender, agriculture and agrarian transformation, pp. 11-
34. London; New York: Routledge.

Ashby, J. & Polar, V. (2021a). User guide to the G+ Product Profile Query Tool (G+PP). Lima:
International Potato Center.

78


https://doi.org/10.1111/soru.12308
https://doi.org/10.14506/ca31.2.05
https://doi.org/10.1016/j.wsif.2014.02.009

Ashby, J. & Polar, V. (2021b). User guide to the Standard Operating Procedure for G+ Tools (G+SOP).
Lima: International Potato Center.

Asher, K. (2013). Latin American decolonial thought, or making the subaltern speak. Geography
Compass, 7 (12): 832-842. doi: https://doi.org/10.1111/gec3.12102.

Augusto, G. (2007). Knowledge free and ‘unfree’: Epistemic tensions in plant knowledge at the Cape in
the 17th and 18th centuries. International Journal of African Renaissance Studies - Multi-, Inter-
and Transdisciplinarity, 2 (2): 136-182. doi: 10.1080/18186870701751673.

Avakian, A. V. & Harper, B. (eds). (2005). From Betty Crocker to feminist food studies: Critical
perspectives on women and food. Boston: University of Massachusetts Press.

AWARD. (2021). Refreshed AWARD Strategy, 2017-2022. Nairobi: African Women in Agricultural
Research and Development (AWARD).

Badstue, L., Petesch, P., Feldman, S., Prain, G., Elias, M. & Kantor, P. (2018). Qualitative, comparative,
and collaborative research at large scale: An introduction to GENNOVATE. Journal of Gender,
Agriculture and Food Security, 3 (1): 1-27.

Bakare-Yusuf, B. (2002). 'Yorubas don’t do gender’: Critical review of Oyeronke Oyewumi’s The

invention of women: Making sense of Western gender discourses. Available at:
http://www.codesria.org/spip.php?article579.
Balogun, ., Garner, E., Amer, P., Fennessy, P., Teeken, B., Olaosebikan, O., Abolore, B., Madu, T.,

Okoye, B., Santos, B., et al. (2022). From traits to typologies: Piloting new approaches to
profiling trait preferences along the cassava value chain in Nigeria. Crop Science, 62 (1): 259-
274. doi: https://doi.org/10.1002/csc2.20680.

Barad, K. (2003). Posthumanist performativity: Toward an understanding of how matter comes to
matter. Signs, 28 (3): 801-831. doi: 10.1086/345321.

Barad, K. (2007). Meeting the universe halfway: Quantum physics and the entanglement of matter and
meaning. Durham; London: Duke University Press.

Bardini, T. & Horvath, A. T. (2006). The social construction of the personal computer user. Journal of
Communication, 45 (3): 40-65. doi: 10.1111/j.1460-2466.1995.tb00743.x.

Bartkowski, B., Theesfeld, I., Pirscher, F. & Timaeus, J. (2018). Snipping around for food: Economic,
ethical and policy implications of CRISPR/Cas genome editing. Geoforum, 96: 172-180. doi:
https://doi.org/10.1016/j.geoforum.2018.07.017.

Barton, H. & Denham, T. (2018). Vegecultures and the social-biological transformations of plants and
people. Quaternary International, 489: 17-25. doi:
https://doi.org/10.1016/j.quaint.2016.06.031.

Bastian, M., Jones, O., Moore, N. & Roe, E. (eds). (2017). Participatory research in more-than-human
worlds. London; New York: Routledge.

Bath, C. (2014). Searching for methodology: Feminist technology design in computer science. In Ernst,
W. & Horwath, I. (eds) Gender in science and technology: Interdisciplinary approaches, pp. 57-
78. Bielefeld: Transcript Verlag.

Batliwala, S. (1994). The meaning of women's empowerment: New concepts from action. In Sen, G.,
Germain, A. & Chen, L. C. (eds) Population policies reconsidered: Health, empowerment, and
rights. Boston: Harvard Center for Population and Development Studies.

Bauchspies, W. K. (2009). Potentials, actuals and residues: Entanglements of culture and subjectivity.
Subjectivity, 28 (1): 229-245. doi: 10.1057/sub.2009.19.

Beaulieu, A. (2004). Mediating ethnography: Objectivity and the making of ethnographies of the
internet. Social Epistemology, 18 (2-3): 139-163. doi: 10.1080/0269172042000249264.

79


https://doi.org/10.1111/gec3.12102
http://www.codesria.org/spip.php?article579
https://doi.org/10.1002/csc2.20680
https://doi.org/10.1016/j.geoforum.2018.07.017
https://doi.org/10.1016/j.quaint.2016.06.031

Beaulieu, A., Scharnhorst, A. & Wouters, P. (2007). Not another case study: A middle-range
interrogation of ethnographic case studies in the exploration of e-science. Science, Technology,
& Human Values, 32 (6): 672-692. doi: 10.1177/0162243907306188.

Becker, H. (2003). The least sexist society? Perspectives on gender, change and violence among
Southern African San*. Journal of Southern African Studies, 29 (1): 5-23. doi:
10.1080/0305707032000060557.

Beilin, K. O. & Suryanarayanan, S. (2017). The war between amaranth and soy: Interspecies resistance
to transgenic soy agriculture in Argentina. Environmental Humanities, 8 (2): 204-229. doi:
https://doi.org/10.1215/22011919-4215211.

Bell, S., Morse, S. & Shah, R. A. (2012). Understanding stakeholder participation in research as part of
sustainable development. Journal of Environmental Management, 101: 13-22. doi:
https://doi.org/10.1016/j.jenvman.2012.02.004.

Beneria, L. & Sen, G. (1981). Accumulation, reproduction, and "women's role in economic
development": Boserup revisited. Signs, 7 (2): 279-298.

Benjamin, R. (2009). A lab of their own: Genomic sovereignty as postcolonial science policy. Policy and
Society, 28 (4): 341-355. doi: 10.1016/j.polsoc.2009.09.007.

Bennett, J. (2009). Vibrant matter: A political ecology of things. Durham: Duke University Press.

Bentley, J., Olanrewaju, A., Madu, T., Olaosebikan, O., Abdoulaye, T., Assfaw Wossen, T., Manyong, V.
M., Kulakow, P., Ayedun, B. & Ojide, M. (2017). Cassava farmers' preferences for varieties and
seed dissemination system in Nigeria: Gender and regional perspectives. IITA Monograph.
Ibadan: IITA.

Berg, A.-J. & Lie, M. (1995). Feminism and constructivism: Do artifacts have gender? Science,
Technology, & Human Values, 20 (3): 332-351. doi: 10.1177/016224399502000304.

Berg, T. (2009). Landraces and folk varieties: A conceptual reappraisal of terminology. Euphytica, 166
(3): 423-430. doi: 10.1007/s10681-008-9829-8.

Bergman-Lodin, J., Paulson, S. & Mugenyi, M. S. (2012). New seeds, gender norms and labor dynamics
in Hoima District, Uganda. Journal of Eastern African Studies, 6 (3): 405-422. doi:
10.1080/17531055.2012.696889.

Berik, G. (2017). Efficiency arguments for gender equality: An introduction. Canadian Journal of
Development Studies, 38 (4): 542-546. doi: 10.1080/02255189.2017.1377063.

Bhambra, G. K. (2014). Postcolonial and decolonial dialogues. Postcolonial Studies, 17 (2): 115-121. doi:
10.1080/13688790.2014.966414.

Bhaskar, R. (1998). The possibility of naturalism: A philosophical critique of the contemporary human
sciences. London: Routledge.

Bijker, W., Hughes, T. P. & Pinch, T. (1987). The social construction of technological systems: New
directions in the sociology and history of technology. Cambridge, MA: MIT Press.

Bill and Melinda Gates Foundation. (2012). Creating gender-responsive agricultural development
programs: An orientation document. Seattle: Bill and Melinda Gates Foundation.

Bishop, M. & Green, M. (2015). Philanthrocapitalism rising. Society, 52 (6): 541-548. doi:
10.1007/s12115-015-9945-8.

Bisschoff, L. (2020). African cyborgs. Interventions, 22 (5): 606-623. doi:
10.1080/1369801X.2019.1659155.

Bleier, R. (ed.) (1986). Feminist approaches to science. New York: Pergamon Press.

Bloor, D. (1999). Anti-Latour. Studies in History and Philosophy of Science Part A, 30 (1): 81-112. doi:
https://doi.org/10.1016/S0039-3681(98)00038-7.

80


https://doi.org/10.1215/22011919-4215211
https://doi.org/10.1016/j.jenvman.2012.02.004
https://doi.org/10.1016/S0039-3681(98)00038-7

Bluteau, J. M. (2021). Legitimising digital anthropology through immersive cohabitation: Becoming an
observing participant in a blended digital landscape. Ethnography, 22 (2): 267-285. doi:
10.1177/1466138119881165.

Bonneuil, C. (2000). Development as experiment: Science and state building in late colonial and
postcolonial Africa, 1930-1970. Osiris, 15 (1): 258-281. doi: 10.1086/649330.

Borenstein, H. (2021). Tracking work from the wrist: The surveillance of Ethiopian women athletes for
capital. Catalyst: Feminism, Theory, Technoscience, 7 (1): 1-20.

Borlaug, N. E. (1983). Contributions of conventional plant breeding to food production. Science, 219
(4585): 689-693. doi: 10.1126/science.219.4585.689.

Boserup, E. (1970). Woman's role in economic development. London: George Allen & Unwin.

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative Research
Journal, 9 (2): 27-40. doi: 10.3316/QRJ0902027.

Boyd, W. (2003). Wonderful potencies/deep structure and the problem of monopoly in agricultural
biotechnology. In Schurman, R. & Kelso, D. D. T. (eds) Engineering trouble: Biotechnology and
its discontents, pp. 24-62. Berkeley: University of California Press.

Braidotti, R. (2006). Posthuman, all too human: Towards a new process ontology. Theory, Culture &
Society, 23 (7-8): 197-208. doi: 10.1177/0263276406069232.

Braidotti, R. (2019). A theoretical framework for the critical posthumanities. Theory, Culture & Society,
36 (6): 31-61. doi: 10.1177/0263276418771486.

Brandth, B. (1995). Rural masculinity in transition: Gender images in tractor advertisements. Journal
of Rural Studies, 11 (2): 123-133. doi: https://doi.org/10.1016/0743-0167(95)00007-A.
Brandth, B. (2006). Agricultural body-building: Incorporations of gender, body and work. Journal of

Rural Studies, 22 (1): 17-27. doi: https://doi.org/10.1016/].jrurstud.2005.05.009.

Braun, H.-J., Rajaram, S. & van Ginkel, M. (1996). CIMMYT's approach to breeding for wide adaptation.
Euphytica, 92 (1): 175-183. doi: 10.1007/BF00022843.

Bray, F. (1997). Technology and gender: Fabrics of power in late imperial China. Berkeley: University of
California Press.

Brinkmann, S. & Kvale, S. (2014). Interviews: Learning the craft of qualitative research interviewing,
vol. 3. Thousand Oaks: Sage.

Brockway, L. H. (1979). Science and colonial expansion: The role of the British Royal Botanic Gardens.
American Ethnologist, 6 (3): 449-465. doi: https://doi.org/10.1525/ae.1979.6.3.02a00030.

Bronet, F. & Layne, L. (2010). Teaching feminist technology design. In Layne, L., Vostral, S. & Boyer, K.
(eds) Feminist technology, pp. 179-196. Urbana; Chicago; Springfield: University of lllinois.

Brooks, S. & Johnson-Beebout, S. E. (2012). Contestation as continuity? Biofortification research and
the CGIAR. In Sumberg, J. & Thompson, J. (eds) Contested agronomy: Agricultural research in
a changing world, pp. 86-101. London: Routledge.

Bryant, L. (2003). Gendered bodies, gendered knowledges: Information technology in everyday
farming. Social Science Computer Review, 21 (4): 464-474. doi: 10.1177/0894439303256098.

Bryant, L. & Pini, B. (2006). Towards an understanding of gender and capital in constituting
biotechnologies in  agriculture.  Sociologia  Ruralis, 46 (4): 261-279. doi:
https://doi.org/10.1111/j.1467-9523.2006.00417 .x.

Busch, L. & Juska, A. (1997). Beyond political economy: Actor networks and the globalization of
agriculture. Review of International Political Economy, 4 (4): 688-708. doi:
10.1080/09672299708565788.

Butler, J. (1993). Bodies that matter: On the discursive limits of "sex". London; New York: Routledge.

81


https://doi.org/10.1016/0743-0167(95)00007-A
https://doi.org/10.1016/j.jrurstud.2005.05.009
https://doi.org/10.1525/ae.1979.6.3.02a00030
https://doi.org/10.1111/j.1467-9523.2006.00417.x

Butler, J. (2004). Undoing gender. New York: Routledge.

Byerlee, D. & Lynam, J. K. (2020). The development of the international center model for agricultural
research: A prehistory of the CGIAR. World Development, 135: 105080. doi:
https://doi.org/10.1016/j.worlddev.2020.105080.

Cairns, J. E., Baudron, F., Hassall, K. L., Ndhlela, T., Nyagumbo, |., McGrath, S. P. & Haefele, S. M. (2021).
Revisiting strategies to incorporate gender-responsiveness into maize breeding in Southern
Africa. Outlook on Agriculture. doi: 10.1177/00307270211045410.

Calkin, S. (2017). Disrupting disempowerment: Feminism, co-optation, and the privatised governance
of gender and development. New Formations, 91 (91): 69-86. doi: 10.3898/NEWF:91.04.2017.

Callon, M. (1986). The sociology of an actor-network: The case of the electric vehicle. In Callon, M.,
Rip, A. & Law, J. (eds) Mapping the dynamics of science and technology: Sociology of science in
the real world, pp. 19-34. London: MacMillan Press.

Callon, M., Méadel, C. & Rabeharisoa, V. (2002). The economy of qualities. Economy and Society, 31
(2): 194-217. doi: 10.1080/03085140220123126.

Callon, M., Millo, Y. & Muniesa, F. (eds). (2007). Market devices. Oxford: Blackwell.

Callon, M., Lascoumes, P. & Barthe, Y. (2009). Acting in an uncertain world: An essay on technical
democracy. Cambridge, MA: MIT Press.

Carney, J. & Watts, M. (1990). Manufacturing dissent: Work, gender and the politics of meaning in a
peasant society. Africa, 60 (2): 207-241. doi: 10.2307/1160333.

Carney, J. & Watts, M. (1991). Disciplining women? Rice, mechanization, and the evolution of
Mandinka gender relations in Senegambia. Signs: Journal of Women in Culture and Society, 16
(4): 651-681. doi: 10.1086/494698.

Carney, J. (2001). Black rice: The African origins of rice cultivation in the Americas. Cambridge, MA:
Harvard University Press.

Carney, J. & Rosomoff, R. (2009). In the shadows of slavery: Africa’s botanical legacy in the Atlantic
world. Berkeley; Los Angeles; London: Anchor Books.

Carson, R. (1962). Silent spring. Boston: Houghton Mifflin.

Cassell, J. & Jenkins, H. (1998). Chess for girls? Feminism and computer games. In Cassell, J. & Jenkins,

H. (eds) From Barbie to Mortal Kombat: Gender and computer games, pp. 2-45. Cambridge,
MA: MIT Press.

Cernea, M. M. & Kassam, A. H. (eds). (2006). Researching the culture in agri-culture: Social research for
international agricultural development. Oxfordshire; Cambridge, MA: CABI.

CGIAR-IEA. (2017). Evaluation of gender in CGIAR volume I: Report of the evaluation of gender in CGIAR
research. Rome: Independent Evaluation Arrangement of CGIAR.

CGIAR. (n.d.-a). CGIAR trust fund contributions. Montpellier: CGIAR System Management Office.
Available at: https://www.cgiar.org/funders/trust-fund/trust-fund-contributions-dashboard/
(accessed: 19 October 2021).

CGIAR. (n.d.-b). Gender transformative approaches: CGIAR. Available at:
https://www.cgiar.org/innovations/gender-transformative-approaches/ (accessed: 3 January
2022).

CGIAR Consortium Board. (2011). Consortium level gender strategy. Montpellier: CGIAR.

CGIAR Gender and Breeding Initiative. (2017). Innovation in gender-responsive breeding: Workshop
report. Lima: International Potato Center.

82


https://doi.org/10.1016/j.worlddev.2020.105080
https://www.cgiar.org/funders/trust-fund/trust-fund-contributions-dashboard/
https://www.cgiar.org/innovations/gender-transformative-approaches/

CGIAR Gender and Breeding Initiative. (2020). Knowledge sharing and piloting tools for gender
responsive product profile development, No. 2020-1. Nairobi: CGIAR Gender and Breeding
Initiative.

CGIAR Gender and Breeding Initiative & CGIAR Excellence in Breeding Platform. (2020). RTB meeting
report: Piloting the G+ Tools. Lima: CGIAR Research Program on Roots, Tubers and Bananas.

CGIAR Gender and Breeding Initiative. (n.d.). Gender, breeding and genomics workshop. Available at:
http://www.rtb.cgiar.org/gender-breeding-initiative/activities/workshops/gender-breeding-
and-genomics-workshop-2/ (accessed: 4 January 2022).

CGIAR Research Program on Aquatic Agricultural Systems. (2012). Gender strategy brief: A gender
transformative approach to research in development in aquatic agricultural systems. Penang:
CGIAR Research Program on Aquatic Agricultural Systems.

CGIAR RTB. (2018). A decision checklist for gender-responsive plant and animal breeding.
https://cgspace.cgiar.org/bitstream/handle/10568/92059/April 2018 GBI Flyer Decision C
hecklist WEB.pdf?sequence=1&isAllowed=y. Lima: CGIAR Research Program on Roots, Tubers

and Bananas.

CGIAR System Council. (2018). CGIAR system 3-year business plan (2019-2021) companion document.
Initiative on “Crops to End Hunger”: Strategy and options for CGIAR support to plant breeding.
7th CGIAR System Council meeting 15-16 November 2018. Seattle, USA.

CGIAR System Management Office. (2018). Modernizing CGIAR crop breeding programs: Draft 0 - 2019-
2021 implementation plan. 11th CGIAR System Management Board meeting 25 October 2018,
Virtual.

Chambers, J. M., Wyborn, C., Ryan, M. E., Reid, R. S., Riechers, M., Serban, A., Bennett, N. J., Cvitanovic,
C., Fernandez-Giménez, M. E., Galvin, K. A., et al. (2021). Six modes of co-production for
sustainability. Nature Sustainability, 4 (11): 983-996. doi: 10.1038/s41893-021-00755-x.

Chambers, R., Pacey, A. & Thrupp, L. A. (eds). (1989). Farmer first: Farmer innovation and agricultural
research. London: Practical Action Publishing.

Chant, S. & Sweetman, C. (2012). Fixing women or fixing the world? ‘Smart economics’, efficiency
approaches, and gender equality in development. Gender & Development, 20 (3): 517-529.
doi: 10.1080/13552074.2012.731812.

Charmaz, K. (2006). Constructing grounded theory: A practical guide through qualitative analysis.
Thousand Oaks: Sage Publications.

Christophe, B., Foyer, J. & Wynne, B. (2014). Genetic fallout in biocultural landscapes: Molecular
imperialism and the cultural politics of (not) seeing transgenes in Mexico. Social Studies of
Science, 44 (6): 901-929. doi: 10.1177/0306312714548258.

Cielemecka, O. & Szczygielska, M. (2019). Thinking the feminist vegetal turn in the shadow of Douglas-
firs: An interview with Catriona Sandilands. Catalyst: Feminism, Theory, and Technoscience, 5
(2): 1-19.

Cleveland, D. A. (2001). Is plant breeding science objective truth or social construction? The case of
yield stability. Agriculture and Human Values, 18 (3): 251-270. doi: 10.1023/A:1011923222493.

Cockburn, C. & Ormrod, S. (1993). Gender and technology in the making. Thousand Oaks: Sage.

Cohen, L., Manion, L. & Morrison, K. (2017). Observation. In Cohen, L., Manion, L. & Morrison, K. (eds)
Research methods in education, pp. 542-562. London; New York: Routledge.

Cole, S. M., Kantor, P., Sarapura, S. & Rajaratnam, S. (2015). Gender-transformative approaches to
address inequalities in food, nutrition and economic outcomes in aquatic agricultural systems.
Penang: WorldFish.

83


http://www.rtb.cgiar.org/gender-breeding-initiative/activities/workshops/gender-breeding-and-genomics-workshop-2/
http://www.rtb.cgiar.org/gender-breeding-initiative/activities/workshops/gender-breeding-and-genomics-workshop-2/
https://cgspace.cgiar.org/bitstream/handle/10568/92059/April_2018_GBI_Flyer_Decision_Checklist_WEB.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/92059/April_2018_GBI_Flyer_Decision_Checklist_WEB.pdf?sequence=1&isAllowed=y

Collins, H. M. & Yearley, S. (1992). Epistemological chicken. In Pickering, A. (ed.) Science as practice
and culture, pp. 301-326. Chicago: University of Chicago Press.

Collins, P. H. (1986). Learning from the outsider within: The sociological significance of Black feminist
thought. Social Problems, 33 (6): S14-S32. doi: 10.2307/800672.

Collins, P. H. (2000). Black feminist thought: Knowledge, consciousness, and the politics of
empowerment. New York: Routledge.

Collins, P. H. (2015). Intersectionality's definitional dilemmas. Annual Review of Sociology, 41 (1): 1-20.
doi: 10.1146/annurev-soc-073014-112142.

Comunello, F., Parisi, L. & leracitano, F. (2021). Negotiating gender scripts in mobile dating apps:
Between affordances, usage norms and practices. Information, Communication & Society, 24
(8): 1140-1156. doi: 10.1080/1369118X.2020.1787485.

Connell, R. (1987). Gender and power: Society, the person and sexual politics. Cambridge: Polity.

Connell, R. (1995). Masculinities. Crows Nest: Allen & Unwin.

Cooper, M. (2008). Life as surplus: Biotechnology and capitalism in the neoliberal era. Seattle; London:
University of Washington Press.

Cornwall, A., Gideon, J. & Wilson, K. (2008). Introduction: Reclaiming feminism: Gender and
neoliberalism. IDS Bulletin, 39 (6): 1-9. doi: https://doi.org/10.1111/j.1759-
5436.2008.tb00505.x.

Cornwall, A. & Rivas, A.-M. (2015). From ‘gender equality and ‘women’s empowerment’ to global
justice: Reclaiming a transformative agenda for gender and development. Third World
Quarterly, 36 (2): 396-415. doi: 10.1080/01436597.2015.1013341.

Corrigan, L. T. & Mills, A. J. (2012). Men on board: Actor-network theory, feminism and gendering the

past. Management & Organizational History, 7 (3): 251-265. doi: 10.1177/1744935912444357.
Costanza-Chock, S. (2020). Design justice: Community-led practices to build the worlds we need.
Cambridge, MA: MIT Press.
Counihan, C. & Kaplan, S. (eds). (1998). Food and gender: Identity and power. New York: Routledge.

Cowan, R. S. (1987). The consumption junction: A proposal for research strategies in the sociology of
technology. In Bijker, W., Hughes, T. P. & Pinch, T. (eds) The social construction of technological
systems: New directions in the sociology and history of technology, pp. 261-280. Cambridge,
MA: The MIT Press.

Crane, T. A. (2014). Bringing science and technology studies into agricultural anthropology: Technology
development as cultural encounter between farmers and researchers. Culture, Agriculture,
Food and Environment, 36 (1): 45-55. doi: https://doi.org/10.1111/cuag.12028.

Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A Black feminist critique of
antidiscrimination doctrine, feminist theory and antiracist politics. University of Chicago Legal
Forum, 1989 (1): 139-167.

Danermark, B., Ekstrém, M., Jakobsen, L. & Karlsson, J. C. (2002). Explaining Society: Critical realism in
the social sciences. London; New York: Routledge.

Davidson, J. (2012). Basket cases and breadbaskets: Sacred rice and agricultural development in
postcolonial Africa. Culture, Agriculture, Food and Environment, 34 (1): 15-32. doi:
https://doi.org/10.1111/j.2153-9561.2012.01062.x.

De Roo, N., Andersson, J. A. & Krupnik, T. J. (2019). On-farm trials for development impact? The
organisation of research and the scaling of agricultural technologies. Experimental Agriculture,
55 (2): 163-184. doi: 10.1017/50014479717000382.

84


https://doi.org/10.1111/j.1759-5436.2008.tb00505.x
https://doi.org/10.1111/j.1759-5436.2008.tb00505.x
https://doi.org/10.1111/cuag.12028
https://doi.org/10.1111/j.2153-9561.2012.01062.x

Deena, K. & Meredith, K. (2017). Critical race design: An emerging methodological approach to anti-
racist design and implementation research. International Journal of Adult Vocational
Education and Technology, 8 (2): 54-71. doi: 10.4018/1JAVET.2017040105.

Defoer, T., Kamara, A. & De Groote, H. (1997). Gender and variety selection: Farmers' assessment of
local maize varieties in Southern Mali. African Crop Science Journal, 5 (1): 65-76.

Delanda, M. (2015). The new materiality. Architectural Design, 85 (5): 16-21. doi:
https://doi.org/10.1002/ad.1948.

Demirer, G. S, Silva, T. N., Jackson, C. T., Thomas, J. B., W. Ehrhardt, D., Rhee, S. Y., Mortimer, J. C. &
Landry, M. P. (2021). Nanotechnology to advance CRISPR—Cas genetic engineering of plants.
Nature Nanotechnology, 16 (3): 243-250. doi: 10.1038/s41565-021-00854-y.

Descola, P. (2013). Beyond nature and culture. Chicago: University of Chicago Press.

Dev, L. (2018). Plant knowledges: Indigenous approaches and interspecies listening toward
decolonizing ayahuasca research. In Labate, B. C. & Cavnar, C. (eds) Plant medicines, healing
and psychedelic science: Cultural perspectives, pp. 185-204. Cham: Springer International
Publishing.

Dharani, B., Vergo, O. & April, K. (2021). An intersectional approach to hegemonic masculinity and
internal hegemony: A thematic analysis in South African men. Journal of Gender Studies, 30
(3): 329-343. doi: 10.1080/09589236.2020.1852918.

Doganova, L. & Eyquem-Renault, M. (2009). What do business models do?: Innovation devices in
technology  entrepreneurship.  Research  Policy, 38 (10):  1559-1570. doi:
https://doi.org/10.1016/j.respol.2009.08.002.

Doganova, L. & Karnge, P. (2015). Building markets for clean technologies: Controversies,
environmental concerns and economic worth. Industrial Marketing Management, 44: 22-31.
doi: https://doi.org/10.1016/j.indmarman.2014.10.004.

Doganova, L. & Muniesa, F. (2015). Capitalization devices: Business models and the renewal of
markets. In Kornberger, M., Justesen, L., Mouritsen, J. & Made, A. K. (eds) Making things
valuable, pp. 108-125. Oxford: Oxford Scholarship Online.

Dolan, C. (2001). The 'good wife': Struggles over resources in the Kenyan horticultural sector. The
Journal of Development Studies, 37 (3): 39-70. doi: 10.1080/00220380412331321961.
Dorward, P., Craufurd, P., Marfo, K., Dogbe, W. & Bam, R. (2007). Improving participatory varietal
selection processes: Participatory varietal selection and the role of informal seed diffusion

mechanisms for upland rice in Ghana. Euphytica, 155 (3): 315-327.

Doss, C. R. (2017). Including both equity and efficiency claims for international development. Canadian
Journal of Development Studies, 38 (4): 553-557. doi: 10.1080/02255189.2017.1376623.

Doss, C. R. (2018). Women and agricultural productivity: Reframing the Issues. Development Policy
Review, 36 (1): 35-50. doi: 10.1111/dpr.12243.

Duveskog, D., Friis-Hansen, E. & Taylor, E. W. (2011). Farmer field schools in rural Kenya: A

transformative learning experience. The Journal of Development Studies, 47 (10): 1529-1544.
doi: 10.1080/00220388.2011.561328.
Dzanku, F. M., Tsikata, D. & Ankrah, D. A. (2021). The gender and geography of agricultural
commercialisation: What implications for the food security of Ghana’s smallholder farmers?
The Journal of Peasant Studies, 48 (7): 1507-1536. doi: 10.1080/03066150.2021.1945584.
Eddens, A. (2019). White science and indigenous maize: The racial logics of the Green Revolution. The
Journal of Peasant Studies, 46 (3): 653-673. doi: 10.1080/03066150.2017.1395857.

85


https://doi.org/10.1002/ad.1948
https://doi.org/10.1016/j.respol.2009.08.002
https://doi.org/10.1016/j.indmarman.2014.10.004

Eisenstein, H. (2017). Hegemonic feminism, neoliberalism and womenomics: 'Empowerment' instead
of liberation? New Formations, 91 (91): 35-49. doi: 10.3898/NEWF:91.02.2017.

Ellis, W. (2018). Plant knowledge: Transfers, shaping and states in plant practices. Anthropology
Southern Africa, 41 (2): 80-91. doi: 10.1080/23323256.2018.1476165.

Erenstein, O. (2012). Conservation agriculture-based technologies and the political economy: Lessons
from South Asia. In Sumberg, J. & Thompson, J. (eds) Contested agronomy: Agricultural
research in a changing world, pp. 47-63. London: Routledge.

Escobar, S. S., Odame, H. H. & Tegbaru, A. (2017). Gender transformative approaches in agricultural
innovation: The case of the Papa Andina initiative in Peru. In Oborn, 1., Vanlauwe, B., Phillips,
M., Thomas, R., Brooijmans, W. & Atta-Krah, K. (eds) Sustainable intensification in smallholder
agriculture, pp. 304-315. London: Routledge.

Esquivel, V. (2017). Efficiency and gender equality in growth theory: Simply add-ons? Canadian Journal
of Development Studies, 38 (4): 547-552. doi: 10.1080/02255189.2017.1377061.

Evans, L. T. (1998). Feeding the ten billion: Plants and population growth. Cambridge: Cambridge
University Press.

Ewell, H. (2021). Breeding for impact: Perspectives on gender-responsive cassava breeding in Nigeria.
Gender, Technology and Development, 25 (2): 217-232. doi:
10.1080/09718524.2021.1939962.

Excellence in Breeding Platform. (2019). Advancement meetings. Available at:
https://excellenceinbreeding.org/sites/default/files/archive/AM Intro.pdf (accessed: 12
March 2022).

Excellence in Breeding Platform. (n.d.). Crops to End Hunger. Available at:
https://excellenceinbreeding.org/CtEH (accessed: 11 October 2021).

Ezezika, O. C., Deadman, J. & Daar, A. S. (2013). She came, she saw, she sowed: Re-negotiating gender-

responsive priorities for effective development of agricultural biotechnology in Sub-Saharan
Africa. Journal of Agricultural and Environmental Ethics, 26 (2): 461-471. doi: 10.1007/s10806-
012-9396-9.

FAO. (2011). Women in agriculture: Closing the gender gap for development. Rome: Food and
Agriculture Organization of the United Nations.

FAO, IFAD & WFP. (2020). Gender transformative approaches for food security, improved nutrition and
sustainable agriculture — A compendium of fifteen good practices. Rome: Food and Agriculture
Organization of the United Nations.

Farhall, K. & Rickards, L. (2021). The “gender agenda” in agriculture for development and its (lack of)
alignment with feminist scholarship. Frontiers in Sustainable Food Systems, 5 (20). doi:
10.3389/fsufs.2021.573424.

Farnworth, C., Fones-Sundell, M., Nzioki, A., Shivutse, V., Davis, M., Kristjanson, P. & Rijke, E. (2013).
Transforming gender relations in agriculture in Sub-Saharan Africa. Stockholm: Stockholm
Environment Institute.

Farnworth, C. R. & lJiggins, J. (2003). Participatory plant breeding and gender analysis. Cali: Centro
Internacional de Agricultura Tropical, PRGA Program Coordination office.

Faulkner, W. (2000). The power and the pleasure? A research agenda for “making gender stick” to
engineers. Science, Technology, & Human Values, 25 (1): 87-119. doi:
10.1177/016224390002500104.

86


https://excellenceinbreeding.org/sites/default/files/archive/AM_Intro.pdf
https://excellenceinbreeding.org/CtEH

Faulkner, W. (2001). The technology question in feminism: A view from feminist technology studies.
Women's Studies International Forum, 24 (1): 79-95. doi: https://doi.org/10.1016/S0277-
5395(00)00166-7.

Fausto-Sterling, A. (2003). Science matters, culture matters. Perspectives in Biology and Medicine, 46
(1): 109-124. doi: 10.1353/pbm.2003.0007.

Fegan, E. V. (1999). ‘Subjects' of regulation/resistance? Postmodern feminism and agency in abortion-
decision-making. Feminist Legal Studies, 7 (3): 241-273. doi: 10.1023/A:1009258022095.

Fejerskov, A. M. (2017). The influence of established ideas in emerging development organisations:

Gender equality and the Bill and Melinda Gates Foundation. The Journal of Development
Studies, 53 (4): 584-599. doi: 10.1080/00220388.2016.1199859.

Felt, U., Fouché, R., Miller, C. A. & Smith-Doerr, L. (eds). (2017). The handbook of science and
technology studies. Cambridge, MA: MIT Press.

Ferrell, A. K. (2012). Doing masculinity: Gendered challenges to replacing burley tobacco in central
Kentucky. Agriculture and Human Values, 29 (2): 137-149. doi: 10.1007/s10460-011-9330-1.

Fine, G. A. & Deegan, J. G. (1996). Three principles of Serendip: Insight, chance, and discovery in
qualitative research. International Journal of Qualitative Studies in Education, 9 (4): 434-447.
doi: 10.1080/0951839960090405.

Fischer, E. & Qaim, M. (2012). Gender, agricultural commercialization, and collective action in Kenya.
Food Security, 4 (3): 441-453. doi: 10.1007/s12571-012-0199-7.

Fisher, M. & Carr, E. R. (2015). The influence of gendered roles and responsibilities on the adoption of
technologies that mitigate drought risk: The case of drought-tolerant maize seed in Eastern
Uganda. Global Environmental Change, 35: 82-92. doi:
https://doi.org/10.1016/j.gloenvcha.2015.08.009.

Fitting, E. (2010). The struggle for maize: Campesinos, workers, and transgenic corn in the Mexican
countryside. Durham, NC: Duke University Press.

Forsythe, L., Tufan, H., Bouniol, A., Kleih, U. & Fliedel, G. (2021). An interdisciplinary and participatory

methodology to improve user acceptability of root, tuber and banana varieties. International
Journal of Food  Science & Technology, 56  (3): 1115-1123.  doi:
https://doi.org/10.1111/ijfs.14680.

Foster, L. (2012). Patents, biopolitics, and feminisms: Locating patent law struggles over breast cancer

genes and the Hoodia plant. International Journal of Cultural Property, 19 (3): 371-400. doi:
10.1017/50940739112000215.

Foster, L. (2016a). Decolonizing patent law: Postcolonial technoscience and Indigenous knowledge in
South Africa. Feminist Formations, 28 (3): 148-173. doi: 10.1353/f.2016.0047.

Foster, L. (2016b). The making and unmaking of patent ownership: Technicalities, materialities, and
subjectivities. Political and Legal Anthropology Review, 39 (1): 127-143.

Foster, L. (2016c). A postapartheid genome: Genetic ancestry testing and belonging in South Africa.
Science, Technology, & Human Values, 41 (6): 1015-1036. doi: 10.1177/0162243916658771.

Foster, L. (2017). Reinventing Hoodia: Peoples, plants, and patents in South Africa. Seattle; London:
University of Washington Press.

Foster, L. (2019). Critical perspectives on plants, race, and colonialism: An introduction. Catalyst:
Feminism, Theory, and Technoscience, 5 (2): 1-6.

Fox, N. J. & Alldred, P. (2018). Social structures, power and resistance in monist sociology: (New)
materialist insights. Journal of Sociology, 54 (3): 315-330. doi: 10.1177/1440783317730615.

87


https://doi.org/10.1016/S0277-5395(00)00166-7
https://doi.org/10.1016/S0277-5395(00)00166-7
https://doi.org/10.1016/j.gloenvcha.2015.08.009
https://doi.org/10.1111/ijfs.14680

Friedman, B. & Hendry, D. G. (2019). Value sensitive design: Shaping technology with moral
imagination. Cambridge, MA; London: MIT Press.

Friedmann, H. & McMichael, P. (1989). Agriculture and the state system: The rise and decline of
national agricultures, 1870 to the present. Sociologia Ruralis, 29 (2): 93-117. doi:
https://doi.org/10.1111/j.1467-9523.1989.tb00360.x.

Friz, A. & Gehl, R. W. (2016). Pinning the feminine user: Gender scripts in Pinterest’s sign-up interface.
Media, Culture & Society, 38 (5): 686-703. doi: 10.1177/0163443715620925.

Frost, S. (2011). The implications of the new materialisms for feminist epistemology. In Grasswick, H.

E. (ed.) Feminist epistemology and philosophy of science: Power in knowledge, pp. 69-83.
Dordrecht: Springer Netherlands.

Frye, M. (1983). On being white: Towards a feminist understanding of race and race supremacy. In The
politics of reality: Essays in feminist theory, pp. 110-128. Berkeley: Cross Press.

Galie, A. (2013). Empowering women farmers: The case of participatory plant breeding in ten Syrian
households.  Frontiers: A Journal of Women Studies, 34 (1): 58-92. doi:
10.5250/fronjwomestud.34.1.0058.

Galie, A., Jiggins, J., Struik, P. C., Grando, S. & Ceccarelli, S. (2017). Women’s empowerment through
seed improvement and seed governance: Evidence from participatory barley breeding in pre-
war Syria. NJAS: Wageningen Journal of Life Sciences, 81 (1): 1-8. doi:
10.1016/j.njas.2017.01.002.

Garuba, H. (2003). Explorations in animist materialism: Notes on reading/writing African literature,
culture, and society. Public culture, 15 (2): 261-285.

Gasa, N. (ed.) (2006). Women in South African history: Basus'iimbokodo, bawel'imilambo / they remove
boulders and cross rivers. Cape Town: HSRC Press.

Gates, M. F. (2014). Putting women and girls at the center of development. Science, 345 (6202): 1273-
1275. doi: 10.1126/science.1258882.

Gates, M. F. (2019). The moment of lift: How empowering women changes the world. New York:
Flatiron Books.

Gauch Jr.,, H. G. & Zobel, R. W. (1997). Identifying mega-environments and targeting genotypes. Crop
Science, 37 (2): 311-326. doi: https://doi.org/10.2135/cropsci1997.0011183X003700020002x.

Geertz, C. (1973). Thick description: Toward an interpretive theory of culture. In Geertz, C. (ed.) The

interpretation of cultures: Selected essays, pp. 3-30. New York: Basic.

Gengenbach, H., Schurman, R. A., Bassett, T. J., Munro, W. A. & Moseley, W. G. (2018). Limits of the
New Green Revolution for Africa: Reconceptualising gendered agricultural value chains. The
Geographical Journal, 184 (2): 208-214. doi: https://doi.org/10.1111/ge0j.12233.

Geniusz, M. S. (2015). Plants have so much to give us, all we have to do is ask: Anishinaabe botanical

teachings. Minneapolis: University of Minnesota Press.

Gerring, J. (2008). Case selection for case-study analysis: Qualitative and quantitative techniques. In
Box-Steffensmeier, J. M., Brady, H. E. & Collier, D. (eds) The Oxford handbook of political
methodology. Oxford: Oxford University Press.

Gibbs, G. R. (2007). Analyzing qualitative data. Thousand Oaks: Sage Publications

Gibson, D. (2018). Towards plant-centred methodologies in anthropology. Anthropology Southern
Africa, 41 (2): 92-103. doi: 10.1080/23323256.2018.1468721.

Gibson, D. & Ellis, W. (2018). Human and plant interfaces: Relationality, knowledge and practices.
Anthropology Southern Africa, 41 (2): 75-79. doi: 10.1080/23323256.2018.1483735.

Gibson, J. J. (1979). The ecological approach to visual perception. Boston: Houghton Mifflin.

88


https://doi.org/10.1111/j.1467-9523.1989.tb00360.x
https://doi.org/10.2135/cropsci1997.0011183X003700020002x
https://doi.org/10.1111/geoj.12233

Gibson, P. & Gagliano, M. (2017). The feminist plant: Changing relations with the water lily. Ethics and
the Environment, 22 (2): 125-147. doi: 10.2979/ethicsenviro.22.2.06.

Gibson, P. & Brist, B. (eds). (2018). Covert plants: Vegetal consciousness and agency in and
anthropocentric world. Santa Barbara: Punctum Books.

Gil-Juarez, A., Feliu, J. & Vitores, A. (2018). Mutable technology, immutable gender: Qualifying the “co-
construction of gender and technology” approach. Women's Studies International Forum, 66:
56-62. doi: https://doi.org/10.1016/j.wsif.2017.11.014.

Gill, R. & Grint, K. (eds). (1995). The gender-technology relation. Contemporary theory and research.
London; Bristol, PA: Taylor & Francis.

Ginn, F. (2014). Sticky lives: Slugs, detachment and more-than-human ethics in the garden.
Transactions of the Institute of British Geographers, 39 (4): 532-544. doi:
https://doi.org/10.1111/tran.12043.

Giraud, E. H. (2019). What comes after entanglement? Activism, anthropocentrism, and an ethics of
exclusion Durham; London: Duke University Press.

Glaser, B. G. & Strauss, A. L. (1967). The discovery of grounded theory: Strategies for qualitative

research. Chicago: Aldine.

Glover, D., Sumberg, J., Ton, G., Andersson, J. & Badstue, L. (2019). Rethinking technological change in
smallholder  agriculture.  Outlook on  Agriculture, 48 (3): 169-180. doi:
10.1177/0030727019864978.

Goldbart, J. & Hustler, D. (2005). Ethnography. In Somekh, B. & Lewin, C. (eds) Research methods in
the social sciences, pp. 16-23. Thousand Oaks: Sage.

Gonzalez-Barrios, P., Diaz-Garcia, L. & Gutiérrez, L. (2019). Mega-environmental design: Using
genotype x environment interaction to optimize resources for cultivar testing. Crop Science,
59 (5): 1899-1915. doi: https://doi.org/10.2135/cropsci2018.11.0692.

Goodman, D. (1999). Agro-food studies in the 'age of ecology': Nature, corporeality, bio-politics.
Sociologia Ruralis, 39 (1): 17-38. doi: https://doi.org/10.1111/1467-9523.00091.

Goodman, L. A. (1961). Snowball sampling. The Annals of Mathematical Statistics, 32 (1): 148-170.

Goredema, R. N. (2010). African feminism: The African woman's struggle for identity. In Kangira, J. &

Salazar, P.-). (eds) African yearbook of rhetoric: Gender rhetoric: North-South, pp. 33-41.
Windhoek: Poly Press.

Greeno, J. G. (1994). Gibson's affordances. Psychological Review, 101 (2): 336-342. doi:
https://doi.org/10.1037/0033-295X.101.2.336.

Gregoratti, C., Roberts, A. & Tornhill, S. (2018). Corporations, gender equality and women’s
empowerment: Feminism co-opted? In Nolke, A. & May, C. (eds) Handbook of the international
political economy of the corporation, pp. 93—105. Cheltenham: Edward Elgar Publishing.

Grosz, E. (1994). Volatile bodies: Toward a corporeal feminism. Bloomington: Indiana University Press.

Gupta, A. & Ferguson, J. (1997). Culture, power, place, ethnography at the end of an era. In Gupta, A.
& Ferguson, J. (eds) Culture, power, place. Explorations in critical anthropology, pp. 1-29.
Durham; London: Duke University Press.

Gusterson, H. (1997). Studying up revisited. Political and Legal Anthropology Review, 20 (1): 114-119.
doi: https://doi.org/10.1525/p0l.1997.20.1.114.

Haila, Y. (2000). Beyond the nature-culture dualism. Biology and Philosophy, 15 (2): 155-175. doi:
10.1023/A:1006625830102.

Hall, M. (2009). Plant autonomy and human-plant ethics. Environmental Ethics, 31 (2): 169-181. doi:
https://doi.org/10.5840/enviroethics200931218.

89


https://doi.org/10.1016/j.wsif.2017.11.014
https://doi.org/10.1111/tran.12043
https://doi.org/10.2135/cropsci2018.11.0692
https://doi.org/10.1111/1467-9523.00091
https://doi.org/10.1037/0033-295X.101.2.336
https://doi.org/10.1525/pol.1997.20.1.114
https://doi.org/10.5840/enviroethics200931218

Hall, M. (2011). Plants as persons: A philosophical botany. New York: SUNY Press.

Hamilton, L. T., Armstrong, E. A., Seeley, J. L. & Armstrong, E. M. (2019). Hegemonic femininities and
intersectional domination. Sociological Theory, 37 (4): 315-341. doi:
10.1177/0735275119888248.

Hamraie, A. (2015). Cripping feminist technoscience. Hypatia, 30: 307-313. doi: 10.1111/hypa.12124.

Haraway, D. (1985). A cyborg manifesto: Science, technology, and socialist-feminism in the late
twentieth century. Socialist Review, 80: 65-107. doi: 10.1080/08164649.1987.9961538.

Haraway, D. (1988). Situated knowledges: The science question in feminism and the privilege of partial
perspective. Feminist Studies, 14 (3): 575-599. doi: 10.2307/3178066.

Haraway, D. (1991). Simians, cyborgs, and women: The reinvention of nature. London; New York:
Routledge.

Haraway, D. (1994). A game of cat’s cradle: Science studies, feminist theory, cultural studies.
Configurations, 2 (1): 59-71.

Haraway, D. (1997). Modest_Witness@Second_Millenium.FemaleMan©_Meets_Onco-MouseTM.
Feminism and technoscience. London; New York: Routledge.

Haraway, D. (2003). The companion species manifesto: Dogs, people, and significant otherness.
Chicago: Prickly Paradigm Press.

Haraway, D. (2008). When species meet. Minneapolis: University of Minnesota Press.

Haraway, D. (2016). Staying with the trouble: Making kin in the Chthulucene. Durham, NC: Duke
University Press.

Harding, S. (1986). The science question in feminism. Ithaca: Cornell University Press.

Harding, S. (1991). Whose science? Whose knowledge? Thinking from women's lives. Ithaca: Cornell
University Press.

Harding, S. (1992). Rethinking standpoint epistemology: What is “strong objectivity?". The Centennial
Review, 36 (3): 437-470.

Harding, S. (1998). Is science multicultural? Postcolonialisms, feminisms, and epistemologies.
Bloomington: Indiana University Press.

Harding, S. (2009). Postcolonial and feminist philosophies of science and technology: Convergences
and dissonances. Postcolonial Studies, 12 (4): 401-421. doi: 10.1080/13688790903350658.

Harding, S. (2015). Objectivity and diversity: Another logics of scientific research. Chicago: University of
Chicago Press.

Hardon, A. (2006). Contesting contraceptive innovation—Reinventing the script. Social Science &
Medicine, 62 (3): 614-627. doi: 10.1016/j.socscimed.2005.06.035.

Hartsock, N. (1983). The feminist standpoint: Developing the ground for a specifically feminst historical
materialism. In Harding, S. & Hintikka, M. (eds) Discovering reality: Feminist perspectives on
epistemology, metaphysics, methodology, and the philosophy of science. Dordrecht: Reidel.

Harvey, B., Cochrane, L. & Van Epp, M. (2019). Charting knowledge co-production pathways in climate
and development. Environmental Policy and Governance, 29 (2): 107-117. doi:
https://doi.org/10.1002/eet.1834.

Hassan, I. (1977). Prometheus as performer: Toward a posthumanist culture? The Georgia Review, 31
(4): 830-850.

Hay, I. & Muller, S. (2012). ‘That tiny, stratospheric apex that owns most of the world’— Exploring
geographies of the super-rich. Geographical Research, 50 (1): 75-88. doi:
https://doi.org/10.1111/j.1745-5871.2011.00739.x.

90


https://doi.org/10.1002/eet.1834
https://doi.org/10.1111/j.1745-5871.2011.00739.x

Haydon, S., Jung, T. & Russell, S. (2021). ‘You've been framed’: A critical review of academic discourse
on philanthrocapitalism. International Journal of Management Reviews, 23 (3): 353-375. doi:
https://doi.org/10.1111/ijmr.12255.

Head, L., Atchison, J. & Gates, A. (2012). Ingrained: A human bio-geography of wheat. Farnham:
Ashgate Publishing Limited.

Helliwell, R., Hartley, S. & Pearce, W. (2019). NGO perspectives on the social and ethical dimensions of
plant genome-editing. Agriculture and Human Values, 36 (4): 779-791. doi: 10.1007/s10460-
019-09956-9.

Henry, J. V., Oliver, M. & Winters, N. (2019). Global-local divides and ontological politics: Feminist STS
perspectives on mobile learning for community health workers in Kenya. Learning, Media and
Technology, 44 (3): 235-251. doi: 10.1080/17439884.2019.1628047.

Hess, D. J. (2001). Ethnography and the development of science and technology studies. In Atkinson,
P., Coffey, A., Delamont, S., Lofland, J. & Lofland, L. (eds) Handbook of ethnography. Thousand
Oaks: SAGE Publications.

Higgins, V. (2006). Re-figuring the problem of farmer agency in agri-food studies: A translation
approach. Agriculture and Human Values, 23 (1): 51-62. doi: 10.1007/s10460-005-5867-1.

Hine, C. (2015). Ethnography for the internet: Embedded, embodied and everyday. London; New York:
Routledge.

Hitchings, R. (2003). People, plants and performance: On actor network theory and the material
pleasures of the private garden. Social & Cultural Geography, 4 (1): 99-114. doi:
10.1080/1464936032000049333.

Hitchings, R. & Jones, V. (2004). Living with plants and the exploration of botanical encounter within
human geographic research practice. Ethics, Place & Environment, 7 (1-2): 3-18. doi:
10.1080/1366879042000264741.

Hobson, J. (2021). When God lost her tongue: Historical consciousness and the Black feminist
imagination. London; New York: Routledge.

Hodder, 1. (2011). Human-thing entanglement: Towards an integrated archaeological perspective.
Journal of the Royal Anthropological Institute, 17 (1): 154-177. doi:
https://doi.org/10.1111/j.1467-9655.2010.01674 .x.

Howlett, M. (2021). Looking at the ‘field’ through a Zoom lens: Methodological reflections on

conducting online research during a global pandemic. Qualitative Research. doi:
https://doi.org/10.1177/1468794120985691.
Hudson-Weems, C. (2019). Africana womanism: Reclaiming ourselves. London; New York: Routledge.

Hughes, T. P. (1994). Technological momentum. In Marx, L. & Smith, M. R. (eds) Does technology drive
history? The dilemma of technological determinism, pp. 101-114. Cambridge, MA: MIT Press.

Hunter, S. & Swan, E. (2007). Oscillating politics and shifting agencies: Equalities and diversity work
and actor network theory. Equal Opportunities International, 26 (5): 402-419. doi:
http://dx.doi.org/10.1108/02610150710756621.

Ibabao, N. (2019). On the shoulders of giants, IRRI launches AGGRi Alliance. Manila: International Rice
Research Institute (IRRI). Available at: http://news.irri.org/2019/03/on-shoulders-of-giants-
irri-launches.html (accessed: 5 March 2022).

Innovation Lab. (2021). Pioneering an inclusive approach to priority setting in crop improvement.

Cornell University: Feed the Future: Innovation Lab for Crop Improvement. Available at:
https://ilci.cornell.edu/2021/04/28/pioneering-an-inclusive-approach-to-priority-setting-in-

crop-improvement/ (accessed: 24 January 2022).

91


https://doi.org/10.1111/ijmr.12255
https://doi.org/10.1111/j.1467-9655.2010.01674.x
https://doi.org/10.1177/1468794120985691
http://dx.doi.org/10.1108/02610150710756621
http://news.irri.org/2019/03/on-shoulders-of-giants-irri-launches.html
http://news.irri.org/2019/03/on-shoulders-of-giants-irri-launches.html
https://ilci.cornell.edu/2021/04/28/pioneering-an-inclusive-approach-to-priority-setting-in-crop-improvement/
https://ilci.cornell.edu/2021/04/28/pioneering-an-inclusive-approach-to-priority-setting-in-crop-improvement/

Ishino, Y., Krupovic, M., Forterre, P. & Margolin, W. (2018). History of CRISPR-Cas from encounter with
a mysterious repeated sequence to genome editing technology. Journal of Bacteriology, 200
(7). doi: 10.1128/JB.00580-17.

Ives, S. (2017). Steeped in heritage: The racial politics of South African Rooibos tea. Durham; London:
Duke University Press.

Jasanoff, S. (2004). States of knowledge: The co-production of science and the social order. London;
New York: Routledge.

Jasanoff, S. & Kim, S.-H. (eds). (2015). Dreamscapes of modernity: Sociotechnical imaginaries and the
fabrication of power. Chicago; London: University of Chicago Press.

Jenkins, H. & Cassell, J. (2008). From quake grrls to desperate housewives: A decade of gender and
computer games. In Kafai, Y., Heeter, C., Denner, J. & Sun, J. (eds) Beyond Barbie and Mortal
Kombat: New perspectives on gender and gaming. Cambridge, MA: MIT Press.

Jha, D., Hojjati, B. & Vosti, S. (1991). The use of improved agricultural technology in Eastern Province.
Adopting improved farm technology: A study of smallholder farmers in Eastern Province,
Zambia. In Celis, R. T., Milmo, J. T. & Wanmali, S. (eds) Adopting improved farm technology: A
study of smallholder farmers in Eastern Province, Zambia. Washington, DC: International Food
Policy Research Institute.

Jiggins, J. (1986). Gender-related impacts and the work of the international agricultural research
centers. Washington, DC: World Bank.

Jinek, M., Chylinski, K., Fonfara, |., Hauer, M., Doudna, J. A. & Charpentier, E. (2012). A programmable
dual-RNA-guided DNA endonuclease in adaptive bacterial immunity. Science, 337 (6096): 816-
21. doi: 10.1126/science.1225829.

Johnson, D. G. (2010). Sorting out the question of feminist technology. In Layne, L., Vostral, S. & Boyer,
K. (eds) Feminist technology. Urbana; Chicago; Springfield: University of Illinois Press.

Jones, O. & Cloke, P. (2002). Tree cultures: The place of trees and trees in their place. Oxford; New York:
Berg.

Jorgensen, D. L. (1989). Participant observation: A methodology for human studies. In Pogrebin, M. R.
(ed.) Qualitative approaches to criminal justice: Perspectives from the field, pp. 12-26.
Thousand Oaks: Sage.

Kabeer, N. (1999). Resources, agency, achievements: Reflections on the measurement of women's
empowerment. Development and Change, 30 (3): 435-464. doi: https://doi.org/10.1111/1467-
7660.00125.

Kantor, P., Morgan, M. & Choudhury, A. (2015). Amplifying outcomes by addressing inequality: The
role of gender-transformative approaches in agricultural research for development. Gender,
Technology and Development, 19 (3): 292-319. doi: 10.1177/0971852415596863.

Karavolias, N. G., Horner, W., Abugu, M. N. & Evanega, S. N. (2021). Application of gene editing for

climate change in agriculture. Frontiers in Sustainable Food Systems, 5 (296). doi:
10.3389/fsufs.2021.685801.

Karembu, M. (2021). Genome editing in Africa’s agriculture 2021: An early take-off. Nairobi:
International Service for the Acquisition of Agri-biotech Applications.

Karlsson, B. G. (2022). The imperial weight of tea: On the politics of plants, plantations and science.
Geoforum, 130: 105-114. doi: https://doi.org/10.1016/j.geoforum.2021.07.017.

Karlsson, K. & Russell, N. (2017). Mainstreaming gender in CGIAR research: 2012-2016. An overview.
CGIAR Gender Research Action Plan Brief 1. Cali: CGIAR Gender and Agriculture Research
Network.

92


https://doi.org/10.1111/1467-7660.00125
https://doi.org/10.1111/1467-7660.00125
https://doi.org/10.1016/j.geoforum.2021.07.017

Keller, E. F. (1985). Reflections on gender and science. New Haven: Yale University Press.

Kemp, S. (2005). Critical realism and the limits of philosophy. European Journal of Social Theory, 8 (2):
171-191. doi: 10.1177/1368431005051762.

Kervran, D. D., Kleiche-Dray, M. & Quet, M. (2018). Going South. How STS could think science in and
with the South? Tapuya: Latin American Science, Technology and Society, 1 (1): 280-305. doi:
10.1080/25729861.2018.1550186.

Kherallah, M., Delgado, C. L., Gabre-Madhin, E., Minot, N. & Johnson, M. (2002). The road half traveled:
Agricultural market reform in Sub-Saharan Africa. Washington, DC: International Food Policy
Research Institute.

Kholova, J., Urban, M. 0., Cock, J., Arcos, J., Arnaud, E., Aytekin, D., Azevedo, V., Barnes, A. P.,
Ceccarelli, S., Chavarriaga, P., et al. (2021). In pursuit of a better world: Crop improvement and
the CGIAR. Journal of Experimental Botany, 72 (14): 5158-5179. doi: 10.1093/jxb/erab226.

Kilic, T., Winters, P. & Carletto, C. (2015). Gender and agriculture in Sub-Saharan Africa: Introduction
to the special issue. Agricultural  Economics, 46 (3): 281-284. doi:
https://doi.org/10.1111/agec.12165.

Kimmerer, R. W. (2003). Gathering moss: A natural and cultural history of mosses. Corvallis: Oregon

State University Press.

Kimmerer, R. W. (2013). Braiding sweetgrass: Indigenous wisdom, scientific knowledge and the
teachings of plants. Minneapolis: Milkweed Editions.

Kinchy, A. (2012). Seeds, science, and struggle: The global politics of transgenic crops. Cambridge, MA:
MIT Press.

Kjellberg, H. & Helgesson, C.-F. (2007). On the nature of markets and their practices. Marketing Theory,
7 (2): 137-162. doi: 10.1177/1470593107076862.

Kluckholm, C. (1951). Values and value-orientations in the theory of action: An exploration in definition
and classification. In Parsons, T. & Shils, E. (eds) Toward a general theory of action, pp. 388-
433. Cambridge, MA: Harvard University Press.

Kohl-Arenas, E. (2017). The presentation of self in philanthropic life: The political negotiations of the
foundation program officer. Antipode, 49 (3): 677-700. doi:
https://doi.org/10.1111/anti.12304.

Kohn, E. (2013). How forestes think: Towards an anthropology beyond the human. Berkeley; Los

Angeles; London: University of California Press.

Kolawole, M. E. M. (1997). Womanism and African consciousness. Asmara: Africa World Press.

Korieh, C. J. (2010). The land has changed: History, society and gender in colonial Eastern Nigeria.
Calgary: University of Calgary Press.

Krzywoszynska, A. (2019). Caring for soil life in the Anthropocene: The role of attentiveness in more-
than-human ethics. Transactions of the Institute of British Geographers, 44 (4): 661-675. doi:
https://doi.org/10.1111/tran.12293.

Kwek, D. H. (2018). The importance of being useless: A cross-cultural contribution to the new
materialisms from Zhuangzi. Theory, Culture & Society, 35 (7-8): 21-48. doi:
10.1177/0263276418806381.

Lagesen, V. A. (2012). Reassembling gender: Actor-network theory (ANT) and the making of the
technology in gender. Social Studies of Science, 42 (3): 442-448. doi:
10.1177/0306312712437078.

93


https://doi.org/10.1111/agec.12165
https://doi.org/10.1111/anti.12304
https://doi.org/10.1111/tran.12293

Lamoureaux, S. & Rottenburg, R. (2021). Doing postcolonial gender: An approach to justifying rights,
resources, and recognition. Tapuya: Latin American Science, Technology and Society, 4 (1):
1984040. doi: 10.1080/25729861.2021.1984040.

Landstrom, C. (2007). Queering feminist technology studies. Feminist Theory, 8 (1): 7-26. doi:
10.1177/1464700107074193.

Latimer, J. & Miele, M. (2013). Naturecultures? Science, affect and the non-human. Theory, Culture &
Society, 30 (7-8): 5-31. doi: 10.1177/0263276413502088.

Latour, B. (1987). Science in action: How to follow scientists and engineers through society. Cambridge,
MA: Harvard University Press.

Latour, B. (1990). Technology is society made durable. The Sociological Review, 38 (1): 103-131. doi:
10.1111/j.1467-954X.1990.tb03350.x.

Latour, B. (1991 [1993]). We have never been modern. Cambridge, MA: Harvard University Press.

Latour, B. (1996). On actor-network theory: A few clarifications. Soziale Welt, 47 (4): 369-381.

Latour, B. (2005). Reassembling the social: An introduction to actor network theory. Oxford: Oxford
University Press.

Law, J. (1987). Technology and heterogeneous engineering: The case of Portuguese expansion. In
Bijker, W., Hughes, T. P. & Pinch, T. (eds) The social construction of technological systems, pp.
111-134. Cambridge, MA: MIT Press.

Law, J. (2019). Material semiotics. Available at:
http://www.heterogeneities.net/publications/Law2019MaterialSemiotics.pdf (accessed: 10
February 2022).

Lawrence, A. M. (2021). Listening to plants: Conversations between critical plant studies and vegetal
geography. Progress in Human Geography, 46 (2): 629-651. doi:
10.1177/03091325211062167.

Layne, L. (2010). Introduction. In Layne, L., Vostral, S. & Boyer, K. (eds) Feminist technology, pp. 1-35.
Urbana; Chicago; Springfield: University of lllinois Press.

Layne, L., Vostral, S. & Boyer, K. (eds). (2010). Feminist technology. Urbana; Chicago, ; Springfield:
University of lllinois Press.

Lerman, N. E., Mohun, A. P. & Oldenziel, R. (1997). Versatile tools: Gender analysis and the history of
technology. Technology and Culture, 38 (1): 1-8. doi: 10.2307/3106781.

Lewis, D. (2001). African feminisms. Agenda, 16 (50): 4-10. doi: 10.1080/10130950.2001.9675989.

Lewis, D. (2007). Feminism and the radical imagination. Agenda, 21 (72): 18-31.

Lie, M. & Sgrensen, K. H. (eds). (1996). Making technology our own?: Domesticating technology into
everyday life. Oslo; Oxford; Boston: Scandinavian University Press.

Liepins, R. (2000). Making men: The construction and representation of agriculture-based masculinities
in Australia and New Zealand*. Rural Sociology, 65 (4): 605-620. doi:
https://doi.org/10.1111/j.1549-0831.2000.tb00046.x.

Little, J. (2002). Rural geography: Rural gender identity and the performance of masculinity and
femininity in the countryside. Progress in Human Geography, 26 (5): 665-670. doi:
10.1191/0309132502ph394pr.

Loevinsohn, M. (1987). Insecticide use and increased mortality in rural central Luzon, Philippines. The
Lancet, 329 (8546): 1359-1362. doi: 10.1016/5S0140-6736(87)90659-3.

Lohan, M. (2000). Constructive tensions in feminist technology studies. Social Studies of Science, 30
(6): 895-916. doi: 10.1177/030631200030006003.

Longino, H. (1994). In search of feminist epistemologies. Monist, 77 (4): 472-485.

94


http://www.heterogeneities.net/publications/Law2019MaterialSemiotics.pdf
https://doi.org/10.1111/j.1549-0831.2000.tb00046.x

Longino, H. (1999). Feminist epistemology. In Greco, J. & Sosa, E. (eds) The Blackwell guide to
epistemology, pp. 327-353. Malden: Blackwell.

Lorde, A. (1984). Sister outsider: Essays and speeches. Trumansburg: Crossing Press.

Lund, C. (2014). Of what is this a case?: Analytical movements in qualitative social science research.
Human Organization, 73 (3): 224-234.

Lyon, S., Mutersbaugh, T. & Worthen, H. (2019). Constructing the female coffee farmer: Do corporate
smart-economic initiatives promote gender equity within agricultural value chains? Economic
Anthropology, 6 (1): 34-47. doi: https://doi.org/10.1002/sea2.12129.

Lyons, K., Parrefas, J. S., Tamarkin, N., Subramaniam, B., Green, L. & Pérez-Bustos, T. (2017).
Engagements with decolonization and decoloniality in and at the interfaces of STS. Catalyst:

Feminism, Theory, Technoscience, 3 (1): 1-47.

MacKenzie, D. & Wajcman, J. (eds). (1999). The social shaping of technology. 2nd ed. Buckingham:
Open University Press.

MacKenzie, D., Muniesa, F. & Siu, L. (eds). (2007). Do economists make markets? On the performativity
of economics. Princeton; Oxford: Princeton University Press.

MacKenzie, D. (2009). Material markets: How economic agents are constructed. Oxford: Oxford
University Press.

Macleod, C. (2002). Deconstructive discourse analysis: Extending the methodological conversation.
South African Journal of Psychology, 32 (1): 17-25. doi: 10.1177/008124630203200103.
Makaudze, G. (2016). Empowerment or delusion?: The Shona novel and women emancipation. Journal

of Literary Studies, 32 (1): 70-83. doi: 10.1080/02564718.2016.1158985.

Malinowski, B. (2002 [1922]). Argonauts of the Western Pacific: An account of native enterprise and
adventure in the archipelagoes of Melanesian New Quinea. London: Routledge.

Mamo, L. & Fishman, J. R. (2013). Why justice?: Introduction to the special issue on entanglements of
science, ethics, and justice. Science, Technology, & Human Values, 38 (2): 159-175.

Mangheni, M. N., Boonabaana, B., Tufan, H., Asiimwe, E., Jenkins, D. & Garner, E. (2021). Developing
a competency framework for trainers of gender-responsive agricultural research training
programs. Journal of Gender, Agriculture and Food Security, 6 (2): 41-57.

Marcus, G. E. (1995). Ethnography in/of the world system: The emergence of multi-sited ethnography.
Annual Review of Anthropology, 24 (1): 95-117. doi: 10.1146/annurev.an.24.100195.000523.

Marder, M. (ed.) (2013). Critical plant studies: Philosophy, literature, culture. Leiden: Brill.

Marenya, P. P., Wanyama, R., Alemu, S. & Woyengo, V. (2021). Trait preference trade-offs among
maize  farmers in Western Kenya. Heliyon, 7 (3): e06389. doi:
https://doi.org/10.1016/j.heliyon.2021.e06389.

Marimo, P., Caron, C., Van den Bergh, I., Crichton, R., Weltzien, E., Ortiz, R. & Tumuhimbise, R. (2020).
Gender and trait preferences for banana cultivation and use in Sub-Saharan Africa: A literature
review. Economic Botany, 74 (2): 226-241. doi: 10.1007/s12231-020-09496-y.

Martins, A. (2020). Reimagining equity: Redressing power imbalances between the global North and
the global South. Gender &  Development, 28 (1): 135-153. doi:
10.1080/13552074.2020.1717172.

Mascarenhas, M. (2016). The “must-have” features of gender-responsive plant or animal breeding.
Workshop summary. Cali: CGIAR Gender and Agriculture Research Network.

Mascarenhas, M. & Ashby, J. (2017). From awareness to action: Knowledge sharing for more gender-
responsive animal and plant breeding. CGIAR Gender Research Action Plan Brief 4. Cali: CGIAR

Gender and Agriculture Research Network.

95


https://doi.org/10.1002/sea2.12129
https://doi.org/10.1016/j.heliyon.2021.e06389

Mascarenhas, M. (2018). White space and dark matter: Prying open the black box of STS. Science,
Technology, & Human Values, 43 (2): 151-170. doi: 10.1177/0162243918754672.

Mathews, F. (2017). The dilemma of dualism. In MacGregor, S. (ed.) Routledge handbook of gender
and environment, pp. 54-70. London; New York: Routledge.

McCann, J. (2007). Maize and grace. Africa's encounter with a New World crop, 1500-2000. Cambridge,
MA; London: Harvard University Press.

McCusker, B. & Carr, E. R. (2006). The co-production of livelihoods and land use change: Case studies
from  South  Africa and  Ghana. Geoforum, 37 (5): 790-804. doi:
https://doi.org/10.1016/j.geoforum.2005.09.007.

McGuire, S. J. (2008). Path-dependency in plant breeding: Challenges facing participatory reforms in
the Ethiopian Sorghum Improvement Program. Agricultural Systems, 96 (1): 139-149. doi:
https://doi.org/10.1016/j.agsy.2007.07.003.

McNeil, M. (2005). Introduction: Postcolonial technoscience. Science as Culture, 14 (2): 105-112. doi:
10.1080/09505430500110770.

Meinzen-Dick, R., Quisumbing, A., Behrman, J., Biermayr-Jenzano, P., Wilde, V., Noordeloos, M.,
Ragasa, C. & Beintema, N. (2010). Engendering agricultural research, development and
extension. Washington, DC: International Food Policy Research Institute.

Mendum, R. M. (2009a). The scientific seed: Collaborative plant breeding and the enhancement of
biodiversity. State College, PA: The Pennsylvania State University.

Mendum, R. M. (2009b). Subjectivity and plant domestication: Decoding the agency of vegetable food
crops. Subjectivity, 28 (1): 316-333. doi: 10.1057/sub.2009.15.

Merchant, C. (1980). The death of nature: Women, ecology, and the scientific revolution. San Francisco:
Harper & Row.

Merriam, S. B. (1988). Case study research in education: A qualitative approach. San Francisco: Jossey-
Bass.

Mezirow, J. (1997). Transformative learning: Theory to practice. New Directions for Adult and
Continuing Education, 1997 (74): 5-12. doi: https://doi.org/10.1002/ace.7401.

Mezirow, J. & Associates. (2000). Learning as transformation: Critical perspectives on a theory in
progress. San Francisco: Jossey-Bass.

Mfecane, S. (2018). Towards African-centred theories of masculinity. Social Dynamics, 44 (2): 291-305.
doi: 10.1080/02533952.2018.1481683.

Miller, T. L. (2019). Plant kin: A multispecies ethnography in Indigenous Brazil. Austin: University of
Texas Press.

Minh-Ha, T. T. (1989). Woman, native, other: Writing postcoloniality and feminism. Bloomington:
Indiana University Press.

Mintz, S. (1985). Sweetness and power: The place of sugar in modern history. New York: Penguin Books.

Moeller, K. (2018). The gender effect: Capitalism, feminism, and the corporate politics of development.
Berkeley: University of California Press.

Mohanty, C. (1988). Under Western eyes: Feminist scholarship and colonial discourses. Feminist
Review, 30 (1): 61-88. doi: 10.1057/fr.1988.42.

Mojica, F. J. M. & Rodriguez-Valera, F. (2016). The discovery of CRISPR in archaea and bacteria. The
FEBS Journal, 283 (17): 3162-3169. doi: https://doi.org/10.1111/febs.13766.

Mol, A. (2003). The body multiple: Ontology in medical practice. Durham, NC; London: Duke University

Press.
Momsen, J. (2019). Gender and development. London; New York: Routledge.

96


https://doi.org/10.1016/j.geoforum.2005.09.007
https://doi.org/10.1016/j.agsy.2007.07.003
https://doi.org/10.1002/ace.7401
https://doi.org/10.1111/febs.13766

Moolman, B. (2013). Rethinking ‘masculinities in transition’ in South Africa considering the
‘intersectionality’ of race, class, and sexuality with gender. African Identities, 11 (1): 93-105.
doi: 10.1080/14725843.2013.775843.

MOPAN. (2020). MOPAN 2019 assessment: CGIAR. Paris: Multilateral Organization Performance
Assessment Network.

Morrell, R. (1998). Of boys and men: Masculinity and gender in Southern African studies. Journal of
Southern African Studies, 24 (4): 605-630. doi: 10.1080/03057079808708593.

Morrell, R. (2001). From boys to gentlemen: Settler masculinity in colonial Natal, 1880-1920. Pretoria:
University of South Africa.

Morvaridi, B. (2012). Capitalist philanthropy and the New Green Revolution for food security. The
International Journal of Sociology of Agriculture and Food, 19 (2): 243-256. doi:
10.48416/ijsaf.v19i2.228.

Moseley, W., Schnurr, M. & Bezner Kerr, R. (2015). Interrogating the technocratic (neoliberal) agenda
for agricultural development and hunger alleviation in Africa. African Geographical Review, 34
(1): 1-7. doi: 10.1080/19376812.2014.1003308.

Moser, C. & Moser, A. (2005). Gender mainstreaming since Beijing: A review of success and limitations
in international institutions. Gender & Development, 13 (2): 11-22. doi:
10.1080/13552070512331332283.

Moser, C. O. N. (1989). Gender planning in the third world: Meeting practical and strategic gender
needs. World Development, 17 (11): 1799-1825. doi: https://doi.org/10.1016/0305-
750X(89)90201-5.

Mougoué, J.-B. T. (2021). Gender and sexuality in African futurism. Feminist Africa, 2 (2): 1-10.

Mudege, N. N., Mayanja, S., Nyaga, J., Nakitto, M., Tinyiro, S. E., Magala, D. B., Achora, J. C., Kisakye,
S., Bamwirire, D., Mendes, T., et al. (2021). Prioritising quality traits for gender-responsive

breeding for boiled potato in Uganda. International Journal of Food Science & Technology, 56
(3): 1362-1375. doi: https://doi.org/10.1111/ijfs.14840.
Mulatu, E. & Belete, K. (2001). Participatory varietal selection in lowland sorghum in Eastern Ethiopia:

Impact on adoption and genetic diversity. Experimental agriculture, 37 (2): 211-299. doi:
10.1017/s0014479701002034.

Murphy, M. (2017). The economization of life. Durham, NC: Duke University Press.

Mushita, A. & Thompson, C. (2019). Farmers’ seed systems in Southern Africa: Alternatives to
philanthrocapitalism. Agrarian South: Journal of Political Economy, 8 (3): 391-413. doi:
10.1177/2277976019872327.

Myers, N. (2017). From the anthropocene to the planthroposcene: Designing gardens for plant/people
involution. History and Anthropology, 28 (3): 297-301. doi: 10.1080/02757206.2017.1289934.

Miiller, M. (2015). Assemblages and actor-networks: Rethinking socio-material power, politics and
space. Geography Compass, 9 (1): 27-41. doi: https://doi.org/10.1111/gec3.12192.

Miller, M. & Schurr, C. (2016). Assemblage thinking and actor-network theory: Conjunctions,
disjunctions, cross-fertilisations. Transactions of the Institute of British Geographers, 41 (3):
217-229. doi: https://doi.org/10.1111/tran.12117.

Nader, L. (1972). Up the anthropologist: Perspectives gained from studying up. In Hymes, D. (ed.)
Reinventing anthropology, pp. 285-311. New York: Pantheon Books.

Nally, D. & Kearns, G. (2020). Vegetative states: Potatoes, affordances, and survival ecologies.
Antipode, 52 (5): 1373-1392. doi: https://doi.org/10.1111/anti.12652.

97


https://doi.org/10.1016/0305-750X(89)90201-5
https://doi.org/10.1016/0305-750X(89)90201-5
https://doi.org/10.1111/ijfs.14840
https://doi.org/10.1111/gec3.12192
https://doi.org/10.1111/tran.12117
https://doi.org/10.1111/anti.12652

Nanyonjo, A. R., Kawuki, R. S., Kyazze, F., Esuma, W., Wembabazi, E., Dufour, D., Nuwamanya, E. &
Tufan, H. (2021). Assessment of end user traits and physicochemical qualities of cassava flour:
A case of Zombo district, Uganda. International journal of food science & technology, 56 (3):
1289-1297. doi: 10.1111/ijfs.14940.

Nash, J. C. (2019). Black feminism reimagined: After intersectionality. Durham, NC: Duke University
Press.

Nathen, T. (2018). “Being attentive”: Exploring other-than-human agency in medicinal plants through
everyday Rastafari plant practices. Anthropology Southern Africa, 41 (2): 115-126. doi:
10.1080/23323256.2018.1468720.

Newell, P. & Taylor, O. (2018). Contested landscapes: The global political economy of climate-smart
agriculture.  The  Journal of Peasant  Studies, 45 (1): 108-129. doi:
10.1080/03066150.2017.1324426.

Nfah-Abbenyi, J. M. (1997). Gender in African women's writing: Identity, sexuality and difference.
Bloomington: Indiana University Press.

Njenga, M., Karanja, N., Prain, G., Lee-Smith, D. & Pigeon, M. (2011). Gender mainstreaming in
organisational culture and agricultural research processes. Development in Practice, 21 (3):
379-391. doi: 10.1080/09614524.2011.558061.

Njuki, J., Kaaria, S., Chamunorwa, A. & Chiuri, W. (2011). Linking smallholder farmers to markets,
gender and intra-household dynamics: Does the choice of commodity matter? The European
Journal of Development Research, 23 (3): 426-443. doi: 10.1057/ejdr.2011.8.

Njuki, J. (2016). Practical notes: Critical elements for integrating gender in agricultural research and
development projects and programs. Journal of Gender Agriculture and Food Security, 1 (3):
104-108.

Norstrom, A. V., Cvitanovic, C., L6f, M. F., West, S., Wyborn, C., Balvanera, P., Bednarek, A. T., Bennett,
E. M., Biggs, R., de Bremond, A., et al. (2020). Principles for knowledge co-production in
sustainability research. Nature Sustainability, 3 (3): 182-190. doi: 10.1038/s41893-019-0448-
2.

O'Laughlin, B. (2007). A bigger piece of a very small pie: Intrahousehold resource allocation and poverty
reduction in  Africa. Development and Change, 38 (1): 21-44. doi:
https://doi.org/10.1111/j.1467-7660.2007.00401.x.

Offenberger, U. & Nentwich, J. (2013). Home heating, technology and gender: A qualitative analysis.

In Rennings, K., Brohmann, B., Nentwich, J., Schleich, J., Traber, T. & Wistenhagen, R. (eds)
Sustainable energy consumption in residential buildings, pp. 191-211. Heidelberg: Physica-
Verlag HD.

Ogundipe-Leslie, M. (1994). Re-creating ourselves: African women & critical transformations. Trenton:
Africa World Press.

Ogunyemi, C. 0. (12-16 May 1997). Did anybody disappear? Covering womanist sights. Being a woman:
Writing the lost body?, Berlin.

Ogunyemi, C. O. (1985). Womanism: The dynamics of the contemporary Black female novel in English.
Signs: Journal of Women in Culture and Society, 11 (1): 63-80.

Ogunyemi, C. 0. (1996). Africa wo/man palava. Chicago: University of Chicago Press.

ojalehto, b. I., Medin, D. L. & Garcia, S. G. (2017). Conceptualizing agency: Folkpsychological and
folkcommunicative  perspectives on  plants.  Cognition, 162: 103-123. doi:
https://doi.org/10.1016/j.cognition.2017.01.023.

98


https://doi.org/10.1111/j.1467-7660.2007.00401.x
https://doi.org/10.1016/j.cognition.2017.01.023

Okello, J. J., Shiundu, F. M., Mwende, J., Lagerkvist, C. J., Nyikal, R. A., Muoki, P., Mburu, J., Low, J.,
Hareau, G. & Heck, S. (2021). Quality and psychosocial factors influencing purchase of orange-
fleshed sweetpotato bread. International Journal of Food Science & Technology, 56 (3): 1432-
1446. doi: https://doi.org/10.1111/ijfs.14822.

Okune, A. (2020). Open ethnographic archiving as feminist, decolonizing practice. Catalyst: Feminism,
Theory, Technoscience, 6 (2): 1-24.

Olaosebikan, O., Kulakow, P., Tufan, H. A., Madu, T., Egesi, C. N. & Teeken, B. (2018). A case study of
cassava trait preferences of men and women farmers in Nigeria: Implications for gender-
responsive cassava variety development. In Tufan, H., Grando, S. & Meola, C. (eds) State of the
knowledge for gender in breeding: Case studies for practitioners, pp. 35-43. Lima: International
Potato Center.

Omelsky, M. (2012). Jean-Pierre Bekolo’s African cyborgian thought. Journal of Contemporary African
Art, 2012 (31): 6-21.

Omelsky, M. (2014). “After the End Times”: Postcrisis African science fiction. Cambridge Journal of
Postcolonial Literary Inquiry, 1 (1): 33-49.

Orr, A., Cox, C. M., Ru, Y. & Ashby, J. (2018). Gender and social targeting in pant breeding. Lima: CGIAR
Gender and Breeding Initiative.

Orr, A., Polar, V. & Ashby, J. (2021). User guide to the G+ Customer Profile Tool (G+ CP). Lima:
International Potato Center.

Ortiz, R. (2019). Role of plant breeding to sustain food security under climate change. In Yaday, S. S.,
Redden, R. J., Hatfield, J. L., Ebert, A. W. & Hunter, D. (eds) Food security and climate change,
pp. 145-158. Hoboken; Chichester: John Wiley & Sons.

Osseo-Asare, A. D. (2014). Bitter roots: The search for healing plants in Africa. Chicago: University of
Chicago Press.

Oudshoorn, N., Rommes, E. & Stienstra, M. (2004). Configuring the user as everybody: Gender and
design cultures in information and communication technologies. Science, Technology, &
Human Values, 29 (1): 30-63. doi: 10.1177/0162243903259190.

Oudshoorn, N. & Pinch, T. (eds). (2005). How users matter: The co-construction of users and
technologies. Cambridge; London: MIT Press.

Oyéwumi, O. (1997). The invention of women. Making an African sense of Western gender discoures.
Minneapolis: University of Minnesota Press.

Oyéwumi, O. (2002). Conceptualizing gender: The Eurocentric foundations of feminist concepts and
the challenge of African epistemologies A Journal of Culture and African Women Studies, 2 (1):
1-5.

Palacios-Lopez, A., Christiaensen, L. & Kilic, T. (2017). How much of the labor in African agriculture is
provided by women? Food Policy, 67: 52-63. doi: 10.1016/j.foodpol.2016.09.017.

Paxling, L. (2019). Exploring technology design among mobile entrepreneurs in Kampala: An open
space workshop. The Electronic Journal of Information Systems in Developing Countries 86:
e12116. doi: https://doi.org/10.1002/isd2.12116.

Penrose, R. (1994). Shadows of the mind: A search for the missing science of consciousness. Oxford;
New York; Melbourne: Oxford University Press.

Percy, R. (2005). The contribution of transformative learning theory to the practice of participatory
research and extension: Theoretical reflections. Agriculture and Human Values, 22 (2): 127-
136. doi: 10.1007/s10460-004-8273-1.

99


https://doi.org/10.1111/ijfs.14822
https://doi.org/10.1002/isd2.12116

Persley, G. P. & Anthony, V. M. (eds). (2017). The Business of plant breeding: Market-led approaches
to plant variety design in Africa. Oxfordshire; Boston: CABI.

Peter, G., Bell, M. M., Jarnagin, S. & Bauer, D. (2000). Coming back across the fence: Masculinity and
the transition to sustainable agriculture*. Rural Sociology, 65 (2): 215-233. doi:
https://doi.org/10.1111/j.1549-0831.2000.tb00026.x.

Peterman, A., Behrman, J. A. & Quisumbing, A. R. (2014). A review of empirical evidence on gender
differences in nonland agricultural inputs, technology, and services in developing countries. In
Quisumbing, A. R., Meinzen-Dick, R., Raney, T. L., Croppenstedt, A., Behrman, J. A. & Peterman,

A. (eds) Gender in agriculture: Closing the knowledge gap, pp. 145-186. Dordrecht, The
Netherlands: Springer.
Phillips, D. C. (1987). Philosophy, science and social inquiry: Contemporary methodological
controversies in social science and related applied fields of research. Oxford: Pergamon Press.
Pimentel, D. & Pimentel, M. (1990). Comment: Adverse environmental consequences of the Green
Revolution. Population and Development Review, 16: 329-332. doi: 10.2307/2808081.
Pinch, T. J. & Bijker, W. E. (1984). The social construction of facts and artefacts: Or how the sociology
of science and the sociology of technology might benefit each other. Social Studies of Science,
14 (3): 399-441.
Pingali, P. L. & Rosegrant, M. W. (1994). Confronting the environmental consequences of the Green
Revolution in Asia. Washington, DC: International Food Policy Research Institute.
Pini, B. (2004). Managerial masculinities in the Australian sugar industry. Rural Society, 14 (1): 22-35.
doi: 10.5172/rsj.351.14.1.22.
Pitt, H. (2015). On showing and being shown plants - a guide to methods for more-than-human
geography. Area, 47 (1): 48-55. doi: https://doi.org/10.1111/area.12145.
Pitt, H. (2016). An apprenticeship in plant thinking. In Bastian, M., Jones, O., Moore, N. & Roe, E.(eds)
Participatory research in more-than-human world, pp. 106-120. London; New York: Routledge.
Plumwood, V. (1993). Feminism and the mastery of nature. London; New York: Routledge.
Pohl, C., Rist, S., Zimmermann, A., Fry, P., Gurung, G.S., Schneider, F., Speranza, C. ., Kiteme, B., Boillat,

S., Serrano, E., et al. (2010). Researchers' roles in knowledge co-production: Experience from
sustainability research in Kenya, Switzerland, Bolivia and Nepal. Science and Public Policy, 37
(4): 267-281. doi: 10.3152/030234210x496628.

Polar, V. & Ashby, J. (2021). Gender report and template forms for G+ Tools. Lima: International Potato
Center.

Polar, V., Ashby, J. A., Thiele, G. & Tufan, H. (2021). When is choice empowering? Examining gender
differences in varietal adoption through case studies from Sub-Saharan Africa. Sustainability,
13 (7): 3678.

Polar, V., Teeken, B., Mwende, J., Marimo, P., Tufan, H. A, Ashby, J. A., Cole, S., Mayanija, S., Okello, J.
J., Kulakow, P., et al. (2022). Building demand-led and gender-responsive breeding programs.
In Thiele, G., Friedmann, M., Campos, H., Polar, V. & Bentley, J. W. (eds) Root, tuber and
banana food system innovations: Value creation for inclusive outcomes, pp. 483-509. Cham:
Springer International Publishing.

Pollock, A. (2014). Places of pharmaceutical knowledge-making: Global health, postcolonial science,
and hope in South African drug discovery. Social Studies of Science, 44 (6): 848-873. doi:
10.1177/0306312714543285.

100


https://doi.org/10.1111/j.1549-0831.2000.tb00026.x
https://doi.org/10.1111/area.12145

Pollock, A. & Subramaniam, B. (2016). Resisting power, retooling justice: Promises of feminist
postcolonial technosciences. Science, Technology, & Human Values, 41 (6): 951-966. doi:
10.1177/0162243916657879.

Powell, J. B. (2016). White maize to Pigarro: An actor-network analysis of an improved crop variety in
Northwest Portugal. Journal of Ethnobiology, 36 (1): 45-65. doi: https://doi.org/10.2993/0278-
0771-36.1.45.

Prigl, E. (2015). Neoliberalising feminism. New Political Economy, 20 (4): 614-631. doi:
10.1080/13563467.2014.951614.

Prigl, E. & Joshi, S. (2021). Productive farmers and vulnerable food securers: Contradictions of gender
expertise in international food security discourse. The Journal of Peasant Studies, 48 (7): 1439-
1458. doi: 10.1080/03066150.2021.1964475.

Pujol, J. & Montenegro, M. (2015). Technology and feminism: A strange couple. Revista de Estudios
Sociales (51): 173-185.

Pullin, G. (2009). Design meets disability. Cambridge, MA; London: MIT Press.

Pyburn, R. & Kruijssen, F. (2021). Gender dynamics in agricultural value chain development:
Foundations and gaps. In Sachs, C., Jensen, L., Castellanos, P. & Sexsmith, K. (eds) Routledge
handbook of gender and agriculture, pp. 32-45. London; New York: Routledge.

Qaim, M. (2020). Role of new plant breeding technologies for food security and sustainable agricultural
development. Applied Economic Perspectives and Policy, 42 (2): 129-150. doi:
https://doi.org/10.1002/aepp.13044.

Quisumbing, A. R., Meinzen-Dick, R., Raney, T. L., Croppenstedt, A., Behrman, J. A. & Peterman, A.

(eds). (2014). Gender in agriculture: Closing the knowledge gap. Dordrecht: Springer Science &
Business.

Ragin, C. C. (1992). Introduction: Cases of "what is a case?". In Ragin, C. C. & Becker, H. S. (eds) What
is a case?: Exploring the foundations of social inquiry. New York: Cambridge University Press.

Ragot, M., Bonierbale, M. & Weltzien, E. (2018). From market demand to breeding decisions: A
framework. Lima: CGIAR Gender and Breeding Initiative.

Rajdo, R., Duque, R. B. & De’, R. (2014). Introduction: Voices from within and outside the South—
Defying STS epistemologies, boundaries, and theories. Science, Technology, & Human Values,
39 (6): 767-772. doi: 10.1177/0162243914542161.

Ramisch, J. (2012). ‘This field is our church’. The social and agronomic challenges of knowledge
generation in a participatory soil fertility management project. In Sumberg, J. & Thompson, J.
(eds) Contested agronomy: Agricultural research in a changing world, pp. 146-174. London:
Routledge.

Raney, T., Doss, C., Anriquez, G., Croppenstedt, A., Gerosa, S., Lowder, S., Matuscke, |. & Skoet, J.
(2011). The role of women in agriculture. Rome: Food and Agriculture Organization (FAO).

Rao, S. & Huggins, C. (2017). Sweet ‘success’: Contesting biofortification strategies to address
malnutrition in Tanzania. In Sumberg, J. (ed.) Agronomy for development: The politics of
knowledge in agricultural research, pp. 104-120. London; New York: Routledge.

Ratele, K. (2021). An invitation to decoloniality in work on (African) men and masculinities. Gender,
Place & Culture, 28 (6): 769-785. doi: 10.1080/0966369X.2020.1781794.

Rezvani, L. (2021). Cultivating response: Peasant seed and plant—-human collaboration in an agro-
industrial  heartland. Environment and Planning E: Nature and Space. doi:
10.1177/25148486211022454.

101


https://doi.org/10.2993/0278-0771-36.1.45
https://doi.org/10.2993/0278-0771-36.1.45
https://doi.org/10.1002/aepp.13044

Richards, P. (1985). Indigenous agricultural revolution: Ecology and food crops in West Africa. London:
Hutchinson.

Roberts, A. & Soederberg, S. (2012). Gender equality as smart economics? A critique of the 2012 World
Development Report. Third  World  Quarterly, 33 (5): 949-968. doi:
10.1080/01436597.2012.677310.

Roccas, S., Sagiv, L. & Navon, M. (2017). Methodological issues in studying personal values. In Roccas,
S. & Sagiv, L. (eds) Values and behavior: Taking a cross cultural perspective, pp. 15-50. Cham:
Springer International Publishing.

Rock, J. & Schurman, R. (2020). The complex choreography of agricultural biotechnology in Africa.
African Affairs, 119 (477): 499-525. doi: 10.1093/afraf/adaa021.

Rokeach, M. (1973). The nature of human values. New York: Free Press.

Rommes, E. (2002). Gender scripts and the Internet: The design and use of Amsterdam's digital city.
Enschede: Twente University Press.

Rommes, E., Bos, M. & Geerdink, J. O. (2011). Design and use of gender specific and gender
stereotypical toys. International Journal of Gender, Science & Technology, 3 (1): 185-204.

Rommes, E. (2014). Feminist interventions in the design process. In Ernst, W. & Horwath, I. (eds)
Gender in science and technology: Interdisciplinary approaches, pp. 41-56. Bielefeld: Transcript
Verlag.

Roser, R. & Ortiz-Ospina, M. (2018). Measuring progress towards the Sustainable Development Goals.
SDG-Tracker.org. Available at: https://sdg-tracker.org/ (accessed: 31 January 2022).

Ross, C. (2014). The plantation paradigm: Colonial agronomy, African farmers, and the global cocoa
boom, 1870s—1940s. Journal of Global History, 9 (1): 49-71. doi: 10.1017/51740022813000491.

Rottenburg, R. (2009). Social and public experiments and new figurations of science and politics in
postcolonial Africa. Postcolonial Studies, 12 (4): 423-440. doi: 10.1080/13688790903350666.

Rowlands, J. (1995). Empowerment examined. Development in Practice, 5 (2): 101-107. doi:
10.1080/0961452951000157074.

Roy, A. (2010). Poverty capital: Microfinance and the making of development. London; New York:
Routledge.

Roy, D. (2018). Molecular feminisms: Biology, becomings, and life in the lab. Seattle: University of
Washington Press.

Ryan, J. C. (2012). Passive flora? Reconsidering nature’s agency through human-plant studies (HPS).
Societies, 2 (3): 101-121. doi: 10.3390/s0c2030101.

Sachs, C. (1992). Reconsidering diversity in agriculture and food systems: An ecofeminist approach.
Agriculture and Human Values, 9 (3): 4-10. doi: 10.1007/BF02217916.

Salo, E. & Mama, S. (2001). Talking about feminism in Africa. Agenda, 50: 58-63.

Sanya, L., Ssali, R., Akankwasa, R., Nowankunda, K., Barekye, A., Gorreth Namuddu, M. & Kubiriba, J.
(2018). Gender-differentiated preferences in breeding for new matooke hybrids in Uganda. In
Tufan, H., Grando, S. & Meola, C. (eds) State of the knowledge for gender in breeding: Case
studies for practitioners. Lima: CGIAR Gender and Breeding Initiative.

Saugeres, L. (2002). The cultural representation of the farming landscape: Masculinity, power and
nature. Journal of Rural Studies, 18 (4): 373-384. doi: https://doi.org/10.1016/S0743-
0167(02)00010-4.

Schiebinger, L. (2004). Plants and empire: Colonial bioprospecting in the Atlantic world. Cambridge,

MA: Harvard University Press.
Schlegel, R. H. J. (2018). History of plant breeding. Boca Raton: CRC Press.

102


https://sdg-tracker.org/
https://doi.org/10.1016/S0743-0167(02)00010-4
https://doi.org/10.1016/S0743-0167(02)00010-4

Schmidt, S. M., Belisle, M. & Frommer, W. B. (2020). The evolving landscape around genome editing in
agriculture. EMBO reports, 21 (6): €50680. doi: https://doi.org/10.15252/embr.202050680.

Schurman, R. (2018). Micro(soft) managing a ‘green revolution’ for Africa: The new donor culture and
international agricultural development. World Development, 112: 180-192. doi:
https://doi.org/10.1016/j.worlddev.2018.08.003.

Schwartz, S. H. (1992). Universals in the content and structure of values: Theoretical advances and
empirical tests in 20 countries. Advances in Experimental Social Psychology, 25 (1): 1-65.

Scoones, |. & Thompson, J. (eds). (1994). Beyond farmer first: Rural people’s knowledge, agricultural
research and extension practice. Chippenham: Practical Action Publishing.

Scoones, I. & Thompson, J. (eds). (2009). Farmer first revisited: Innovation for agricultural research and
development. Chippenham: Practical Action Publishing.

Scott, J. C. (2009). The art of not being governed: An anarchist history of upland Southeast Asia. London;
New York: Yale University Press.

Scott, J. C. (2017). Against the grain: A deep history of the earliest states. New Haven; London: Yale
University Press.

Sen, A. (1990). Development as capability expansion. In Griffin, K. & Knight, J. (eds) Human
development and the international development strategy for the 1990, pp. 41-58. London:
Palgrave Macmillan.

Shade, L. R. (2007). Feminizing the mobile: Gender scripting of mobiles in North America. Continuum,
21(2): 179-189. doi: 10.1080/10304310701269032.

Shaw, A. (2020). Gender, race, and transgenic crops. In Sachs, C., Jensen, L., Castellanos, P. & Sexsmith,
K. (eds) Routledge handbook of gender and agriculture, pp. 185-199. London: Routledge.

Shepard, G. (2018). Spirit bodies, plant teachers and messenger molecules in Amazon shamanism. In
McKenna, D. (ed.) Ethnopharmacologic search for psychoactive drugs: 50 years of research
1976-2017, pp. 70-81. Berkeley: Synergetic Press.

Shimelis, H. & Laing, M. (2012). Timelines in conventional crop improvement: Pre-breeding and
breeding procedures. Australian Journal of Crop Science, 6 (11): 1542-1549.

Shisler, R. C. & Sbicca, J. (2019). Agriculture as carework: The contradictions of performing femininity
in a male-dominated occupation. Society & Natural Resources, 32 (8): 875-892. doi:
10.1080/08941920.2019.1597234.

Shiva, V. & Mies, M. (1993). Ecofeminism. Halifax: Fernwood Publications.

Shiva, V. (2000). Stolen harvest: The hijacking of the global food supply. Cambridge, MA: South End
Press.

Sigaut, F. (1996). Crops, techniques, and affordances. In Ellen, R. & Fukui, K. (eds) Redefining nature:
Ecology, culture and domestication, pp. 417-436. Oxford: Berg.

Smale, M., Assima, A., Kergna, A., Thériault, V. & Weltzien, E. (2018). Farm family effects of adopting
improved and hybrid sorghum seed in the Sudan Savanna of West Africa. Food Policy, 74: 162-
171. doi: https://doi.org/10.1016/j.foodpol.2018.01.001.

Smith, D. E. (ed.) (2006). Institutional ethnography as practice. Lanham: Rowman & Littlefield
Publishers.

Song, Y. & Vernooy, R. (2010). Seeds of empowerment: Action research in the context of the
feminization of agriculture in Southwest China. Gender, Technology and Development, 14 (1):
25-44. doi: 10.1177/097185241001400102.

Spivak, G. C. (1988). Can the subaltern speak? In Nelson, C. & Grossberg, L. (eds) Marxism and the
interpretation of culture, pp. 271-316. Urbana: University of Illinois Press.

103


https://doi.org/10.15252/embr.202050680
https://doi.org/10.1016/j.worlddev.2018.08.003
https://doi.org/10.1016/j.foodpol.2018.01.001

Stake, R. E. (2005). Qualitative case studies. In Denzin, N. K. & Lincoln, Y. S. (eds) The Sage handbook
of qualitative research. Thousand Oaks: Sage.

Stamm, P., Ramamoorthy, R. & Kumar, P. P. (2011). Feeding the extra billions: Strategies to improve
crops and enhance future food security. Plant Biotechnology Reports, 5 (2): 107-120. doi:
10.1007/s11816-011-0169-0.

Star, S. L. (1991). Power, technology and the phenomenology of conventions: On being allergic to
onions. In Law, J. (ed.) A sociology of monsters: Essays on power, technology and domination,
pp. 26-56. London; New York: Routledge.

Steady, F. C. (1987). African feminism: A worldwide perspective. In Terborg-Penn, R. & Rushing, A. B.
(eds) Women in Africa and the African diaspora. Washington, DC: Howard University Press.

Strathern, M. (1980). No nature, no culture: The Hagen case. In MacCormack, C. & Strathern, M. (eds)
Nature, culture and gender. Cambridge: Cambridge University Press.

Subramaniam, B. (2014). Ghost stories for Darwin: The science of variation and the politics of diversity.
Champaign: University of lllinois Press.

Sumberg, J., Irving, R., Adams, E. & Thompson, J. (2012a). Success-making and success stories:
Agronomic research in the spotlight. In Sumberg, J. & Thompson, J. (eds) Contested agronomy:
Agricultural research in a changing world, pp. 186-203. London: Routledge.

Sumberg, J. & Thompson, J. (eds). (2012). Contested agronomy: Agricultural research in a changing
world. London: Routledge.

Sumberg, J., Thompson, J. & Woodhouse, P. (2012b). Contested agronomy: Agricultural research in a
changing world. In Sumberg, J. & Thompson, J. (eds) Contested agronomy: Agricultural
research in a changing world, pp. 1-21. London: Routledge.

Sumberg, J., Thompson, J. & Woodhouse, P. (2013). Why agronomy in the developing world has
become contentious. Agriculture and Human Values, 30 (1): 71-83. doi: 10.1007/s10460-012-
9376-8.

Sunder Rajan, K. (2006). Biocapital: The constitution of postgenomic life. Durham, NC: Duke University
Press.

Sgrensen, K. H. (1992). Towards a feminized technology? Gendered values in the construction of
technology. Social Studies of Science, 22 (1): 5-31. doi: 10.1177/0306312792022001001.

Sgrensen, P. (1996). Commercialization of food crops in Busoga, Uganda, and the renegotiation of
gender. Gender & Society, 10 (5): 608-628. doi: 10.1177/089124396010005007.

Talk, A. (1987). Women as heads of houses: The organization of production and the role of women
among pastoral Maasai in Kenya. Ethnos, 52 (1-2): 50-80. doi:
10.1080/00141844.1987.9981335.

TallBear, K. (2011). Why interspecies thinking needs Indigenous standpoints. Cultural Anthropology,
24.

Tamale, S. (2014). Exploring the contours of African sexualities: Religion, law and power. African
Human Rights Law Journal, 14: 150-177.

Tashakkori, A. & Teddlie, C. (2003). Handbook of mixed methods in social & behavioral research.
London: Sage.

Tavenner, K. & Crane, T. A. (2019). Implementing “gender equity” in livestock interventions: Caught
between patriarchy and paternalism? In Sachs, C. (ed.) Gender, agriculture and agrarian
transformations: Changing relations in Africa, Latin America and Asia, pp. 147-161. London;
New York: Routledge.

104



Tavenner, K., van Wijk, M., Fraval, S., Hammond, J., Baltenweck, |., Teufel, N., Kihoro, E., de Haan, N.,
van Etten, J., Steinke, J., et al. (2019). Intensifying inequality? Gendered trends in
commercializing and diversifying smallholder farming systems in East Africa. Frontiers in
Sustainable Food Systems, 3. doi: 10.3389/fsufs.2019.00010.

Taylor, M., Bargout, R. & Bhasme, S. (2021). Situating political agronomy: The knowledge politics of
hybrid rice in India and Uganda. Development and Change, 52 (1): 168-191. doi:
https://doi.org/10.1111/dech.12605.

Teeken, B., Agbona, A., Bello, A., Olaosebikan, O., Alamu, E., Adesokan, M., Awoyale, W., Madu, T.,
Okoye, B., Chijioke, U., et al. (2021a). Understanding cassava varietal preferences through

pairwise ranking of gari-eba and fufu prepared by local farmer—processors. International
Journal  of Food  Science & Technology, 56 (3): 1258-1277.  doi:
https://doi.org/10.1111/ijfs.14862.

Teeken, B., Garner, E., Agbona, A., Balogun, |., Olaosebikan, O., Bello, A., Madu, T., Okoye, B., Egesi, C.,

Kulakow, P., et al. (2021b). Beyond “women's traits”: Exploring how gender, social difference,
and household characteristics influence trait preferences. Frontiers in Sustainable Food
Systems, 5. doi: 10.3389/fsufs.2021.740926.

Tegbaru, A., Hillbur, P., FitzSimons, J. & Kirscht, H. (2015). Resolving the gender empowerment
equation in agricultural research — A systems approach. Journal of Food, Agriculture &
Environment 13 (3&4): 131-139.

Tegbaru, A., Menkir, A., Nasser Baco, M., Idrisou, L., Sissoko, D., Eyitayo, A. O., Abate, T. & Tahirou, A.
(2020). Addressing gendered varietal and trait preferences in West African maize. World
Development Perspectives, 20: 100268. doi: https://doi.org/10.1016/j.wdp.2020.100268.

Thiele, G., Dufour, D., Vernier, P., Mwanga, R. O. M., Parker, M. L., Schulte Geldermann, E., Teeken, B.,
Wossen, T., Gotor, E., Kikulwe, E., et al. (2021). A review of varietal change in roots, tubers and

bananas: Consumer preferences and other drivers of adoption and implications for breeding.
International Journal of Food Science & Technology, 56 (3): 1076-1092. doi:
https://doi.org/10.1111/ijfs.14684.

Thompson, C. (2018). Philanthrocapitalism: Rendering the public domain obsolete? Third World
Quarterly, 39 (1): 51-67. doi: 10.1080/01436597.2017.1357112.

Thompson, C. B. (2014). Philanthrocapitalism: Appropriation of Africa's genetic wealth. Review of
African Political Economy, 41 (141): 389-405. doi: 10.1080/03056244.2014.901946.

Tilley, H. (2011). Africa as a living laboratory: Empire, development, and the problem of scientic
knowledge, 1870-1950. Chicago: University of Chicago Press.

Tippett, K. (2020). Robin Wall Kimmerer — The intelligence of plants. Tippett, K. (ed.). On Being.

Travis, C., Garner, E., Pinto, Y. & Kayobyo, G. (2021). Gender capacity development in agriculture:

Insights from the GREAT monitoring, learning, and evaluation system. Journal of Gender,
Agriculture and Food Security, 6 (2): 19-40.

Tripathi, J. N., Ntui, V. O., Ron, M., Muiruri, S. K., Britt, A. & Tripathi, L. (2019). CRISPR/Cas9 editing of
endogenous banana streak virus in the B genome of Musa spp. overcomes a major challenge
in banana breeding. Communications Biology, 2 (1): 46. doi: 10.1038/s42003-019-0288-7.

Tschakert, P. (2020). More-than-human solidarity and multispecies justice in the climate crisis.
Environmental Politics: 1-20. doi: 10.1080/09644016.2020.1853448.

Tsing, A. L. (2015). The mushroom at the end of the world: On the possibility of life in capitalist ruins.
Princeton: Princeton University Press.

105


https://doi.org/10.1111/dech.12605
https://doi.org/10.1111/ijfs.14862
https://doi.org/10.1016/j.wdp.2020.100268
https://doi.org/10.1111/ijfs.14684

Tuana, N. (1986). Re-presenting the world: Feminism and the natural sciences. Frontiers: A Journal of
Women Studies, 8 (3): 73-75. doi: 10.2307/3346376.

Tuana, N. (1995). The values of science: Empiricism from a feminist perspective. Synthese, 104 (3): 441-
461.

Tufan, H. A., Grando, S. & Meola, C. (eds). (2018). State of the knowledge for gender in breeding: Case
studies for practitioners. Lima: International Potato Center.

Tufan, H. A., Mangheni, M. N., Boonabaana, B., Asiimwe, E., Jenkins, D. & Garner, E. (2021). GREAT
expectations: Building a model for applied gender training for crop improvement. Journal of
Gender, Agriculture and Food Security, 6 (2): 1-18.

United Nations & World Conference on Women. (15 September 1995). Platform for action. Fourth
world conference on women, Beijing.

United Nations. (2020). The Sustainable Development Goals Report 2020. New York: United Nations.

Upton, A. A. & Joseph, J. L. (2021). Exploring Black feminist imagination. In Luna, Z. & Pirtle, W. (eds)

Black feminist sociology: Perpsectives and praxis, pp. 300-309. London; New York: Routledge.
van der Burg, M. (2019). "Change in the making": 1970s and 1980s building stones to gender
integration in CGIAR agricultural research. In Sachs, C. (ed.) Gender, agriculture and agrarian
transformations: Changing relations in Africa, Latin America and Asia. London; New York:
Routledge.

van der Veen, M. (2014). The materiality of plants: Plant—people entanglements. World Archaeology,
46 (5): 799-812. doi: 10.1080/00438243.2014.953710.

van Kammen, J. (1999). Representing users’ bodies: The gendered development of anti-fertility
vaccines. Science, Technology, & Human Values, 24 (3): 307-337. doi:
10.1177/016224399902400301.

van Oost, E. (2003). Materialized gender: How shavers configure the users' femininity and masculinity.
In Oudshoorn, N. & Pinch, T. (eds) How users matter: The co-construction of users and
technologies, pp. 193-208. Cambridge, MA; London: MIT Press.

Van Puymbroeck, B. & Hayles, N. K. (2015). “Enwebbed complexities”: The posthumanities, digital
media and new feminist materialism. Journal of Diversity and Gender Studies, 2 (1-2): 21-29.

Van Tiem, J. M., Schacht Reisinger, H., Friberg, J. E., Wilson, J. R., Fitzwater, L., Panos, R. J. & Moeckli,
J. (2021). The STS case study: An analysis method for longitudinal qualitative research for
implementation science. BMC Medical Research Methodology, 21 (1): 27. doi:
10.1186/512874-021-01215-y.

van Zoonen, L. (1992). Feminist theory and information technology. Media, Culture & Society, 14 (1):
9-29. doi: 10.1177/016344392014001002.

Vandenberghe, F. (2002). Reconstructing humants: A humanist critique of actant-network theory.
Theory, Culture & Society, 19 (5-6): 51-67. doi: 10.1177/026327602761899147.

Verschoor, G. (1997). Entrepreneurship, projects and actor-networks: Reconceptualizing small firms.
In de Haan, H. & Long, N. (eds) Images and realities of rural life, pp. 245-266. Assen: Van
Gorcum.

Visvanathan, S. (2005). Knowledge, justice and democracy. In Leach, M., Scoones, |. & Wynne, B. (eds)
Science and citizens: Globalization and the challenge of engagement. London: Zed Books.

Voeten, J., Haan, J. d., Groot, G. d. & Roome, N. (2015). Understanding responsible innovation in small
producers’ clusters in Vietnam through actor-network theory. The European Journal of
Development Research, 27 (2): 289-307. doi: 10.1057/ejdr.2014.35.

106



vom Brocke, K., Trouche, G., Weltzien, E., Barro-Kondombo, C. P., Gozé, E. & Chantereau, J. (2010).
Participatory variety development for sorghum in Burkina Faso: Farmers’ selection and
farmers’ criteria. Field Crops Research, 119 (2): 183-194. doi:
https://doi.org/10.1016/j.fcr.2010.07.005.

Voorberg, W. H., Bekkers, V. J. J. M. & Tummers, L. G. (2015). A systematic review of co-creation and

co-production: Embarking on the social innovation journey. Public Management Review, 17
(9): 1333-1357. doi: 10.1080/14719037.2014.930505.

Voss, R. C., Donovan, J., Rutsaert, P. & Cairns, J. E. (2021). Gender inclusivity through maize breeding
in Africa: A review of the issues and options for future engagement. Outlook on Agriculture, 50
(4): 392-405. doi: 10.1177/00307270211058208.

Wada, N., Ueta, R., Osakabe, Y. & Osakabe, K. (2020). Precision genome editing in plants: state-of-the-
art in CRISPR/Cas9-based genome engineering. BMC Plant Biology, 20 (1): 234. doi:
10.1186/s12870-020-02385-5.

Wagaw, K., Seyoum, A., Tadesse, T., Nega, A., Gebreyohannes, A., Bejiga, T., Siraw, S., Solomon, H.,
Nadew, D. & Bogale, M. (2021). Distinguishing of stable genotypes and mega environment for
grain yield performance of sorghum [Sorghum bicolor (L.) Moench] genotypes using spatial
analysis. American Journal of Plant Sciences, 12: 417-431. doi: 10.4236/ajps.2021.123027.

Wajcman, J. (1991). Feminism confronts technology. University Park: Pennsylvania State University
Press.

Wajcman, J. (2004). Technofeminism. Cambridge: Polity.

Wajcman, J. (2010). Feminist theories of technology. Cambridge Journal of Economics, 34 (1): 143-152.
doi: 10.1093/cje/ben057.

Wakeford, T. & Sanchez, R. (2018). Participatory action research: Towards a more fruitful knowledge.
In Facer, K. & Dunleavy, K. (eds) Connected communities foundation series. Bristol: University
of Bristol/AHRC Connected Communities Programme.

Walters, R. (2021). Varieties of gender wash: Towards a framework for critiquing corporate social
responsibility in feminist IPE. Review of International Political Economy: 1-24. doi:
10.1080/09692290.2021.1935295.

Wane, N. (2011). African Indigenous feminist thought: An anti-colonial project. In Wane, N., Kempf, A.

& Simmons, M. (eds) The politics of cultural knowledge, pp. 7-21. Rotterdam: Sense Publishers.
Waterton, C. & Tsouvalis, J. (2015). On the political nature of cyanobacteria: Intra-active collective
politics in Loweswater, the English Lake District. Environment and Planning D: Society and

Space, 33 (3): 477-493. doi: 10.1177/0263775815594305.

Watts, N. & Scales, I. R. (2015). Seeds, agricultural systems and socio-natures: Towards an actor—
network theory informed political ecology of agriculture. Geography Compass, 9 (5): 225-236.
doi: https://doi.org/10.1111/gec3.12212.

Weasel, L. H. (2011). Conducting research from the ground up: Using feminist participatory

methodologies to inform the natural sciences. International Review of Qualitative Research, 4
(4): 417-429. doi: 10.1525/irqr.2011.4.4.417.

Weber, R. P. (1990). Basic content analysis. Newbury Park; London; New Delhi: Sage.

Webster, J. (1996). Shaping women's work: Gender, employmnet, and information technology. New
York: Longman Group.

Weih, M. (2003). Trade-offs in plants and the prospects for breeding using modern biotechnology. New
Phytologist, 158 (1): 7-9. doi: https://doi.org/10.1046/j.1469-8137.2003.00716.x.

107


https://doi.org/10.1016/j.fcr.2010.07.005
https://doi.org/10.1111/gec3.12212
https://doi.org/10.1046/j.1469-8137.2003.00716.x

Weltzien, E., Whitmaker, M. L., Rattunde, F., Dhamotharan, M. & Anders, M. M. (1998). Participatory
approaches in pearl millet breeding. In Witcombe, J., Virk, D. & Farrington, J. (eds) Seeds of
choice: Making the most of new varieties for small farmers, pp. 143-170. New Delhi: Practical
Action Publishing.

Weltzien, E., Rattunde, F., Christinck, A., Isaacs, K. & Ashby, J. (2019). Gender and farmer preferences
for varietal traits. In Goldman, I. (ed.) vol. 43 Plant breeding reviews, pp. 243-278. Hoboken:
John Wiley & Sons.

West, C. & Zimmerman, D. (1987). Doing gender. Gender & Society, 1 (2): 125-151. doi:
10.1177/0891243287001002002.

Westengen, O. T., Nyanga, P., Chibamba, D., Guillen-Royo, M. & Banik, D. (2018). A climate for
commerce: The political agronomy of conservation agriculture in Zambia. Agriculture and
Human Values, 35 (1): 255-268. doi: 10.1007/s10460-017-9820-x.

Westengen, O. T., Haug, R., Guthiga, P. & Macharia, E. (2019). Governing seeds in East Africa in the
face of climate change: Assessing political and social outcomes. Frontiers in Sustainable Food
Systems, 3. doi: 10.3389/fsufs.2019.00053.

Whelan, E. (2001). Politics by other means: Feminism and mainstream science studies. The Canadian
Journal of Sociology, 26 (4): 535-581. doi: 10.2307/3341492.

Whitfield, S. (2016). Adapting to climate uncertainty in African agriculture. Narratives and knowledge
politics. London; New York: Routledge.

Wilson, E. A. (2015). Gut feminism. Durham, NC: Duke University Press.

Wilson, J. (2014). Fantasy machine: Philanthrocapitalism as an ideological formation. Third World
Quarterly, 35 (7): 1144-1161. doi: 10.1080/01436597.2014.926102.

Wilson, K. (2015). Towards a radical re-appropriation: Gender, development and neoliberal feminism.
Development and Change, 46 (4): 803-832. doi: https://doi.org/10.1111/dech.12176.

Winner, L. (1980). Do artifacts have politics? Daedalus, 109 (1): 121-136.

Wolfe, C. (2009). What is posthumanism? Minneapolis: University of Minneapolis Press.

Wong, F., Vos, A., Pyburn, R. & Newton, J. (2019). Implementing gender transformative approaches in
agriculture - A discussion paper for the European Commission. Penang: CGIAR Collaborative
Platform for Gender Research.

Woodhouse, P. (2012). Water in African agronomy. In Sumberg, J. & Thompson, J. (eds) Contested
agronomy: Agricultural research in a changing world, pp. 102-115. London: Routledge.
Woodward, W. & Lemmer, E. (2019). Introduction: Critical plant studies. Journal of Literary Studies, 35

(4): 23-27. doi: 10.1080/02564718.2019.1690804.

Worku, M., De Groote, H., Munyua, B., Makumbi, D., Owino, F., Crossa, J., Beyene, Y., Mugo, S., Jumbo,
M., Asea, G., et al. (2020). On-farm performance and farmers' participatory assessment of new
stress-tolerant maize hybrids in Eastern Africa. Field crops research, 246 (107693). doi:
10.1016/j.fcr.2019.107693.

World Bank, FAO & IFAD. (2009). Gender in agriculture sourcebook. Washington, DC: World Bank.

World Bank. (2012). World Development Report 2012: Gender equality and development. Washington,
DC: World Bank.

Wright, R. M. & Taylor, B. (2009). Editors’ introduction: The religious lives of Amazonian plants. Journal
for the Study of Religion, Nature and Culture, 30 (1): 5-8. doi:
https://doi.org/10.1558/jsrnc.v3i1.5.

Yan, W. (2021). A systematic narration of some key concepts and procedures in plant breeding.
Frontiers in Plant Science, 12. doi: 10.3389/fpls.2021.724517.

108


https://doi.org/10.1111/dech.12176
https://doi.org/10.1558/jsrnc.v3i1.5

Yin, R. K. (2014). Case study research: Design and methods. 5 ed. Thousand Oaks: Sage.

Zaidi, S. S.-e.-A., Mahas, A., Vanderschuren, H. & Mahfouz, M. M. (2020). Engineering crops of the
future: CRISPR approaches to develop climate-resilient and disease-resistant plants. Genome
Biology, 21 (1): 289. doi: 10.1186/513059-020-02204-y.

Zarei, Z., Karami, E. & Keshavarz, M. (2020). Co-production of knowledge and adaptation to water
scarcity in developing countries. Journal of Environmental Management, 262: 110283. doi:
https://doi.org/10.1016/j.jenvman.2020.110283.

Zembylas, M. & Bozalek, V. (2014). A critical engagement with the social and political consequences of
human rights: The contribution of the affective turn and posthumanism. Acta Academica, 46
(4): 29-47. doi: 10.10520/EJC165380.

Zhang, D., Hussain, A., Manghwar, H., Xie, K., Xie, S., Zhao, S., Larkin, R. M., Qing, P., Jin, S. & Ding, F.
(2020). Genome editing with the CRISPR-Cas system: An art, ethics and global regulatory
perspective. Plant Biotechnology Journal, 18 (8): 1651-1669. doi:
https://doi.org/10.1111/pbi.13383.

Zhu, H., Li, C. & Gao, C. (2020). Applications of CRISPR-Cas in agriculture and plant biotechnology.
Natutre Review Molecular Cell Biology, 21 (11): 661-677. doi: 10.1038/s41580-020-00288-9.

Zsogon, A., Peres, L. E. P, Xiao, Y., Yan, J. & Fernie, A. R. (2022). Enhancing crop diversity for food

security in the face of climate uncertainty. The Plant Journal, 109 (2): 402-414. doi:
https://doi.org/10.1111/tpj.15626.

Asberg, C. & Lykke, N. (2010). Feminist technoscience studies. European Journal of Women's Studies,
17 (4): 299-305. doi: 10.1177/1350506810377692.

109


https://doi.org/10.1016/j.jenvman.2020.110283
https://doi.org/10.1111/pbi.13383
https://doi.org/10.1111/tpj.15626

110



Part lI: Full length articles

111






Tools in the Making: The Co-Construction of Gender, Crops, and Crop

Breeding in African Agriculture

Ida Arff Tarjem?

9Department of International Environment and Development Studies, Faculty of Landscape and Society,
Norwegian University of Life Sciences, Aas, Norway

Abstract

Crop breeding for development has a relatively long tradition of including the perspectives of men and
women farmers. However, the lack of adoption and development impact of improved crop varieties,
particularly in African countries, has led to a growing interest in frameworks and tools for making crop
breeding more responsive to the needs, preferences, and demands of both men and women in
agriculture. Still, many questions remain about how gender-responsive crop breeding should be done in
practice, as well as its impact on making crop breeding more efficient and gender equitable. In 2020, the
CGIAR Gender and Breeding Initiative (GBI) piloted the Gender+ Tools in several African-based breeding
programs, which are meant to inform gender-responsive decision-making in crop breeding. Using
perspectives from feminist technoscience studies, | “follow the Tools” to explore their performative roles
as they emerge in interaction with the crop breeding teams. | find that the Tools take on several
interrelated performative roles through which gender, crops, and crop breeding are co-produced: as a
diagnostic and screening tool, as a communication and marketing tool and as a management tool. The
paper contributes to feminist technoscience studies by expanding its scope to the underexplored topic of

crop breeding for development in Africa.
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Introduction

A now voluminous literature demonstrates the many ways in which “gender matters” in agriculture and,
consequently, to crop breeding (e.g., Food and Agriculture Organization of the United Nations, 2011;
Quisumbing et al., 2014; Raney et al., 2011). For instance, gender differences in status, rights, and labor
may significantly shape the varietal and trait preferences and demands of men and women in food and
cropping systems (e.g., Marimo et al., 2020; Weltzien et al., 2019). Crop breeding for development has a
relatively long tradition of engaging with both men and women farmers at different points and at various
degrees in the breeding process (e.g., Chambers et al., 1989; Farnworth & Jiggins, 2003; Richards, 1985;
Scoones & Thompson, 1994). Commonly however, farmers have been invited to evaluate released or
soon-to-be-released crop varieties, which limits the extent to which they can express trait preferences
beyond those already selected by the crop breeders (also see, e.g., Voss et al., 2021). Furthermore, social
scientists, including gender specialists, have historically had little influence and decision-making power
during priority-setting and varietal design, as their input has been considered most relevant later in or in

the aftermath of the crop breeding process, such as during adoption studies and impact assessments.

However, failing to meaningfully engage with gender is believed to be one explanatory factor for low
levels of adoption and development impacts of improved crop varieties, including in African countries
(e.g., Acevedo et al., 2020; Fisher & Carr, 2015; Smale et al., 2018; Thiele et al., 2021). Still, many questions
remain as to how best to render crop breeding gender-responsive, practically and methodologically
speaking, as well as about the impact of gender-responsive crop breeding in making crop breeding more
efficient and gender equitable. In 2020, the Gender and Breeding Initiative (GBI) of the Consortium of
International Agricultural Research Centers (CGIAR) (previously the Consultative Group for International
Agricultural Research), the world’s largest agricultural research and innovation system, piloted the
Gender+ (G+) Tools: a set of gender-responsive crop breeding tools meant to help inform decision-making
in crop breeding in ways that take gender systematically into account, including at the very initial stages

when priorities are set and crop varieties are designed.

In this paper, | “follow the Tools” through their construction and use by engaging in conversations with
those involved in their creation and piloting, as well as with actors from the wider gender and breeding
community; close observation made during the piloting project; and interaction with the Tools themselves
and other resources produced by the GBI and their partnering organizations. While the G+ Tools are
described as a decision-support tool and can, fundamentally, be considered an ideological and political

tool working towards social justice, gender equality, women empowerment, and other developmental



outcomes in agriculture, the findings of this paper reveal that the Tools take on several performative roles

through which gender, crops, and crop breeding are co-produced.

In better understanding and conceptualizing these processes, | draw on perspectives from feminist
technoscience studies, which over the last few decades have demonstrated the centrality of intersectional
gender identities and power relations within the dynamic interactions of science, technology, and society
(e.g., Cockburn, 1983, 1985; Faulkner, 2001, 2007; Haraway, 1985, 1997; Harding, 1986; Wajcman, 1991).
Constructivists within this tradition have theorized the relationship between technoscience and gender
as one of mutual shaping, contingency, and malleability (e.g., Berg & Lie, 1995; Cockburn & Ormrod, 1993;
Gill & Grint, 1995; Horowitz & Mohun, 1998; Kirkham, 1996; Oudshoorn et al., 2004; Rommes et al., 1999;
Wajcman, 2004).

In demonstrating the mutually shaped relationship of gender and technoscience, feminist scholars have
among others shown how scientists, technologists, and engineers — often based on their own social
identity and embeddedness — may incorporate gender ideologies, values, symbols, and stereotypes into
the material and symbolic design of technical artefacts according to gender scripts (e.g., Akrich, 1992; Friz
& Gehl, 2016; Rommes, 2002; Van Qost, 2003). In turn, such scripts may shape the agency of the users by
delegating particular statuses, motives, competencies, skills, roles, and responsibilities. For instance,
consider a hypothetical example where a senior male breeder trained in productivist paradigms, in
anticipating what farmers want (who for a long time were assumed to be men), selects a genetically
encoded agronomic trait that confers higher yield and marketability at the cost of taste, texture, and early
maturity. He may further choose to test the experimental variety under favorable conditions which men
more so than women farm under (e.g., good soil quality). While rarely the intention of the breeder, once
this variety is disseminated, it may come to strengthen men’s position in farming and the marketplace,
while condemning women to a comparative disadvantage, thus shaping the roles and responsibilities of

and relations between men and women, as well as between people and plants.

Just as important, however, has been the emphasis on how different types of users themselves shape and
co-design technological trajectories. Here, interpretative flexibility and de-scription may come into play,
which refer to the different ways in which users may interpret, appropriate, modify, transform, or even
reject scripts to create new meanings and uses of technology (Akrich, 1992; Pinch & Bijker, 1984).
Interpretative flexibility and de-scription may be highly gendered, as gender performances are negotiated

with and in relation to technical artifacts, as well as social actors and institutional configurations of power.



One might imagine a scenario where, for example, women farmers use the crop variety described above

for other purposes than intended by the crop breeder, such as for livestock feed.

The paper starts with a description of my encounter with the field and the gender and breeding
community, which provides insights into the context in which the Tools are embedded, followed by the
origin story of the GBI and the G+ Tools, along with an exploration of the materiality of the Tools.
Subsequently, | use the concepts of gender scripts, interpretative flexibility, and de-scription to explore
how gender, crops, and crop breeding become co-produced as the Tools take on different performative
roles in interaction with the crop breeding teams: as a diagnostic and screening tool, a communication
and marketing tool, and a management tool. The paper contributes to feminist technoscience studies by
expanding its scope to the underexplored topic of crop breeding for development in Africa. Such an
analysis is particularly timely given the renewed attention and commitment to gender equality and
women’s empowerment in agricultural research for development over the last decade, including within

crop breeding.

Encountering Gender and Crop Breeding

My entry into Kenya as part of my doctoral fieldwork in the fall of 2019 was no easy undertaking. For
several months, | had tried to get access to different crop breeding programs of the CGIAR and their
partnering organizations to better understand how these were addressing gender and women'’s interest
and empowerment in their work, only to get rejected. This had left me pondering: Why was it such a
challenge for me to get access? While | considered my formal background as a molecular breeder an
advantage in convincing the “hard scientists” who are commonly in charge of crop breeding projects to
take me onboard, my lack of expertise in gender studies meant that | struggled in truly understanding and
explaining the value of my proposed research. Consequently, | hid my uncertainty behind big, bold, and
rather abstract (buzz)words — empowerment, gender equality, social justice, androcentrism, gender
mainstreaming, and sustainability — without being able to concretely relate to the meaning of such

concepts in specific contexts.

However, | could not help but think that my rejection was also due to some other reasons. Unless they
are “forced to” by the donors (a verb that several of the interlocutors would use), it can oftentimes take
“hard scientists” and management a lot of convincing to devote adequate time, money, and resourcesto
do gender research. This partly reflects a hierarchy of the sciences, which is furthermore a gendered
hierarchy (e.g., Beintema, 2014; Beintema & Di Marcantonio, 2009; Cernea & Kassam, 2006; Independent

Evaluation Arrangement of the CGIAR, 2017): CGIAR is a highly technology-focused and biophysical-



oriented organization where the natural sciences and crop breeders, the majority of whom are men, have
held particularly high positions. Further down the hierarchy one finds the agricultural economists, most
of whom are also men, followed further down still by the gender specialists, who are most commonly
women. From both men and women scientists, | would hear stories of sexual and racial harassment,
unfavorable working conditions, and side-lining of gender research and researchers, particularly as it
related to black women. “It is an extraordinarily patriarchal research system, you know”, as one of my

informants bluntly expressed it.

Many of the crop breeders | spoke to were aware of and sympathetic to gender issues in agriculture, but
commonly felt that they were constrained by technical and economic requirements (e.g., short-term
funding and genetic and technical constraints in breeding for particular traits considered important to
women). In contrast, several social scientists argued that crop breeders mostly cared about the number
of varieties released, papers published, “mega-environments”, and “big impact traits”. A few even
contended that crop breeders lacked a vision and a broader, social perspective. What emerged then, was
a natural-social science divide — the lack of a common understanding and language — where people

worked in separate silos, even when sharing next-door offices.

As has now become apparent, | did manage to get access to Kenya in the end. Thanks to some key
contacts, | made it to Nairobi, the bustling capital of Kenya, which is the home of several CGIAR offices
and research stations, and | was soon put in touch with both social and natural scientists working in various
crop breeding programs in the CGIAR Consortium.! After a while, | started to gain an overview of the
gender and breeding research and policy community, only to realize that there was a whole plethora of
conceptual and methodological understandings of gender in agricultural research and development:
Gender neutral, gender aware, gender sensitive, gender intentional, gender inclusive, gender
mainstreaming, gender functional, gender strategic, gender integration, gender transformative...
Furthermore, it appeared as if every other organization — be it national governments, non-governmental
organizations, donor agencies, or research institutes — had its own set of policies and strategies on how
to address gender (unless they were gender blind, to throw another word into the mix) (e.g., Alliance for
a Green Revolution in Africa, n.d.; African Union, 2018; Bill and Melinda Gates Foundation, 2012, 2018;
Food and Agriculture Organization of the United Nations, 2020; International Fund for Agricultural
Development, 2015; Republic of Kenya, 2019; CGIAR Research Program on Roots, Tubers and Bananas,

2013; US Agency for International Development, 2020). No wonder why some of the informants argued



that there was a lot of confusion regarding what gender actually is and for what purposes the concept is

used.

What cropped up (no pun intended) in most of my conversations and readings, however, was gender-
responsiveness and more specifically gender-responsive crop breeding. Most of the people | talked to
seemed to share a more or less common understanding of what gender-responsive crop breeding entailed
in principle: the development of plant varieties that respond to the knowledges, challenges, needs,
interests, and preferences of women and men in agriculture, which builds on an understanding of why
they express such needs and preferences. The “why” may reflect intersectional gender norms and
divisions of status, rights and labor (e.g., Marimo et al., 2020; Weltzien et al., 2019; Polar et al., 2021).
Furthermore, gender-responsive crop breeding requires an understanding of how crop varieties may
interact with gender dimensions once they are disseminated so that potentially harmful and beneficial
effects can be avoided and targeted, respectively. Ultimately, gender-responsive crop breeding is meant
to ensure equality of choice in and outcomes of crop breeding for both men and women (Polar et al.,
2021), and is further framed as a way to increase adoption rates and development impacts of improved
crop varieties, such as poverty alleviation, food and nutrition security, and gender equality (e.g., Ashby et

al., 2018; Holmes, 2018; Orr et al., 2018; Tufan et al., 2018).

The Origin Story of the GBI and G+ Tools

However, when | asked the interviewees what gender-responsive crop breeding entailed in practice,
methodologically speaking, many would go a bit quiet or chuckle and say something along the lines of,
“that’s what no one really knows”. As luck would have it, an opportunity arose during my fieldwork that
would allow me to delve deeper into this question. | was able to join a project co-organized by the CGIAR
Gender and Breeding Initiative (GBI) and the CGIAR Excellence in Breeding Platform (EiB), with the aim of

piloting a set of gender-responsive crop breeding tools, the Gender+ (G+) Tools.

In the period between 2013 and 2015, Jacqueline Ashby —then the senior advisor for gender research and
coordinator of the Gender and Agriculture Research Network at the CGIAR System Management Office —
observed that progress in the integration of gender into annual workplans of plant breeding research was
proving exceptionally slow in comparison to other research areas. Her discussions with gender
researchers concluded that poor integration of gender research into breeding, a pivotal and strategic
domain of CGIAR research, would be a serious handicap to the overall credibility and efficacy of gender
research in the CGIAR. As a result, the Gender and Agriculture Research Network prioritized gender and

breeding as a cross-system initiative. In 2015, the Network began organizing a dialogue between breeders
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and gender researchers and established a cross-program Coordinating Committee to plan two

international workshops on Gender, Genomics and Breeding to be hosted in 2016 and 2017.

The first workshop identified that a critical stage in which gender dimensions could be integrated was
when crop breeders were setting objectives, prioritizing traits, and selecting parental lines (Ashby et al.,
2018; Ashby & Polar, 2019).2 Breeders often develop crop varieties based on an ideotype, which describes
the ideal plant variety and its traits (Donald, 1968). Additionally, with index selection currently being the
most efficient way of simultaneously improving several quantitative traits, breeders often use what is
known as the breeder’s index. The breeder’s index usually consists of a table that lists, weighs, and ranks
all the traits of interest based on a set of selection criteria (e.g., the level of genetic advancement over

time and economic weight). Yield, in its various forms, is typically the highest-ranking trait.

Most | spoke to argued or agreed that (senior) breeders have most of the decision-making power in
developing the ideotypes and in determining which traits make it onto the breeder’s index and their
comparative ranking, and that most do so in an informal manner. Comparably less attention have been
devoted to how the design of the ideotype and trait prioritization involves a choice about who to prioritize
— producers or processors, marketers or consumers, men or women, young or old, widows or married

couples, able-bodied or disabled, landowners or tenants, rural or urban, poor or middle-income.

Consequently, if the priority-setting and decision-making process became more responsive to user needs
and demands, and one could find ways of systematically incorporating social and gender targeting even
at the very earliest stages of variety design, this could help move gender beyond just being an add-on
considered during late-stage variety evaluation, adoption studies, or impact assessments. This thinking
aligns with a relatively recent trend in public crop breeding, namely demand-led or market-led plant
breeding, where market intelligence informs the priority-setting and decision-making of variety design
(e.g., Persley & Anthony, 2017). The approach originates in the private sector and entails a formalized
breeding process that consists of several stage-gates. This framework provided a background against
which the GBI would come to conceptualize the possible entry points for social sciences and gender

research in crop breeding.

In the CGIAR, market-led crop breeding is spearheaded by Module 1 of the Excellence in Breeding Platform
(EiB); a platform established in 2017 that is meant to help streamline and “modernize” breeding in the
CGIAR and beyond. The central concept of their approach is the product profile (Mashonganyika, 2018),

which can be considered a more elaborate and market-informed version of the ideotype. Thus, the EiB



became a relevant partnering organization to the GBI considering its role as the coordinating platform for
innovation in breeding, particularly in fostering the use of tools for market-led crop breeding across the

CGIAR.

While Ashby pinpointed the need for and marshalled resources to support proactive dialogue among
breeders and gender researchers, it was the sustained commitment of a larger ensemble of people, post-
docs, organizations, funding, conceptual understandings, and crops that enabled the GBI to gather
momentum. In 2017, the initiative was formally handed over to the Research Program on Roots, Tubers
and Bananas (RTB) and the International Potato Center (CIP), whose leadership was critical given RTB-

CIP’s own investment in and experience with gender-responsive breeding.

A question remained, however: we now know when and where in the breeding cycle social considerations,
including gender, can usefully be integrated, but how? This gave rise to a discussion on the need for a set
of tools that could help inform decision-making in crop breeding. Over the course of a few years, this
culminated in the creation of the Gender+ (G+) Toolbox (see below), which is meant to inform decision-
making in breeding in ways that systematically take gender and other social differences into account. With
funding and support from the EiB, a project was organized where prototypes of the Tools would be piloted
in several African-based breeding programs and be adapted to fit the EiB product profile development

framework.

The G+ Toolbox

The G+ Toolbox is a digital toolbox (PDF format) that consists of the G+ Customer Profile Tool, the G+
Product Profile Query Tool, the Standard Operating Procedure (SOP), and the G+ Report (Fig. 1). A social
scientist with gender training is meant to take a leading role in applying the Tools, albeit in a co-managed
relationship with a breeder, whereas major product advancement decisions are to be made in the larger
crop breeding team. The G+ Customer Profile Tool provides breeding teams with an improved
understanding of who they are breeding for and why, taking gender into account (Orr et al., 2021). The
Tool consists of three main stages: segmenting, targeting, and profiling. Segmenting involves the creation
of a product map with a gender dimension, a customer map with a gender dimension, an evidence table,
and a decision matrix. The questionnaires for the product map and customer map ask the breeding team
to provide a range of sex-disaggregated geographical and socioeconomic data on each breeding product
in the value chain and for each potential customer segment the breeding program may address. For the
customer map, the breeding team also needs to make a narrative summary of four gender gap questions

related to (i) use of unpaid farm labor, (ii) on-farm or off-farm employment or other forms of income
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generation, (iii) input use, and (iv) control over produce, by-products, sales, income, or other direct
benefits from the crop variety in question. All the information is collated and summarized in the evidence

table, together with information about the expected development impact of theproducts and segments.

Using a scale from 1 to 3 (where 1 = low and 3 = high), the decision matrix allows the breeding team to
score each customer segment according to several development impacts. Ultimately, a final score is
provided which can be compared with the scores of the other potential customer segments.
Subsequently, a voting form lets the broader breeding team rank the customer segments in order of
importance, as determined by the objectives and priorities of the breeding program. Next, the product
preferences and opinions of men and women in the targeted customer segment(s) are identified and,
ultimately, a G+ Customer Profile is generated which provides a comprehensive, gendered description of

each target customer segment.

The G+ Product Profile Query Tool, in turn, allows the breeding team to inspect all the crop traits in the
product profile for their potential gender effects (positive, negative, or neutral), as well as potentially
identifying other traits that are important from a gender perspective (Ashby & Polar, 2021a). The Tool
consists of three main stages: information, analysis, and scoring. During the information stage, the
product profile proposal is identified and information about gender gaps and sex-disaggregated trait

preferences for the target segment is obtained (by using the G+ Customer Profile Tool).

The second stage of analysis consists of the “Do No Harm” and “Positive Benefits” analyses. During the
“Do No Harm” analysis, each trait is scored against the four gender gap questions (see above). For each
of these, the trait can be scored 0 (neutral), -1 (avoid or amend), or -2 (reject).? Additionally, the trait is
scored according to whether women perceive it negatively or whether there is a conflict of opinion
between men and women. During the scoring stage, a scoring guide helps the breeding team weigh the
different scores relative to one another to provide a final score that can inform the product profile
proposal. The process is the same for the “Positive Benefits” analysis, but the questions asked and the
scores are somewhat different. Here, the trait can be scored either 0 (neutral), +1 (nice to have), +2

(important), or +3 (required).

The “Do No Harm” and “Positive Benefits” scores need to be evaluated relative to each other to
understand any potential trade-offs. If a trait scores 0 on both the “Do No Harm” and the “Positive
Benefits”, it is considered gender neutral. If there is insufficient data available to generate a score, a

warning signal is used. Breeding teams are then advised to proceed product advancement with caution.



At the very least, the breeding program should avoid potentially harmful traits (i.e., a score of 0 on the
“Do No Harm”). The decision to proactively target one or more traits that may benefit men and women
will be a program management decision. By doing so, the GBI argues that crop breeding could potentially

become gender transformative.

The SOP explains in a stepwise manner how to use the G+ Tools and identifies key questions, topics for
discussion, and decisions points, along with suggestions for gender analysis and other action points (Ashby
& Polar, 2021b). Using the SOP yields a G+ Report that reports on the outcomes of using the G+ Tools,
including a record of key decisions informed by gender analysis, which can be used when communicating

the results (Polar & Ashby, 2021).

The G+ Toolbox

Standard Operating Procedure (SOP)
G+ Customer Profile Tool «-

1. Segmenting
1.1 Product Map
1.2 Customer Map
1.3 Evidence Table
2. Targeting
2.1 Decision matrix
3. Profiling
3.1 Identify product preferences
3.2 G+ Customer Profile

G+ Product Profile Query Tool <«

1. Information
1.1 Initial Product Profile
Proposal
1.2 Gender Gaps
1.3 Gendered trait preferences
2. Analysis
2.1"Do No Harm"
2.2 "Positive Benefits"
3. Scoring
3.1 Score gender impact for a
trait
3.2 Product Profile Proposal
with Gender Impact Scores_ﬂ,,.v““

G+ Report

Figure 1. The G+ Toolbox. The arrows are double headed to indicate that the Tools are themselves shaped

by the EiB Product Profile Development Process. Figure produced by author.
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Pilots and Pandemics

Two CGIAR breeding programs were selected and financially supported by the EiB to participate in the
piloting project: beans in Zimbabwe and cassava in Nigeria. Additionally, two CGIAR breeding programs
joined on their own initiative: the sweetpotato program in Uganda joined at beginning of the piloting,
while the cereals and lentils program in the Central and West Asia and North Africa region joined a few
months into the project. The piloting was meant to last from March until October of 2020, starting with
the “Knowledge-Sharing and Planning Workshop” and rounding off with the “Evaluation and Learning
Workshop”, both to be arranged in Nairobi. In between workshops, each team would pilot the Toolbox at

their respective research organization.

Just as the world started to realize the severity of what would become a global pandemic, the GBI and the
EiB managed to organize the “Knowledge-Sharing and Planning Workshop”. The workshop brought
together just under 20 social and natural scientists from across the African continent and beyond, most
of whom represented the beans, cassava, and sweetpotato piloting teams. The four intense days of
workshopping consisted of a mixture of presentations given by the GBI, the EiB, and the participants, along
with some initial attempts at applying the Toolbox. Additionally, an icebreaker activity had the participants
pick their favorite crop varieties and explain why their mum would love it, to which most of the responses
reflected women’s role in household food and nutrition security and food preparation. While this exercise
highlighted the importance of quality traits for the acceptance and adoption of crop varieties (e.g.,
texture, color, taste, aroma, and cooking properties), which have historically been overlooked in much of
crop breeding, it also reproduced the traditional image and narrative of women as “mothers” and “food-
makers” and further envisioned “her” interests, knowledges, and competencies as associated with such

roles and responsibilities.

Following the workshop, the cassava, beans, and sweetpotato teams returned to their respective breeding
organizations to pilot the G+ Toolbox and to make recommendations for ways to revise and improve the
Tools, as well as make suggestions for adjustments to the EiB templates. Having to adapt the Tools to the
EiB framework did, however, leave some of the piloting participants feeling that they were having to
retrofit the Tools in a way where gender became, as before, an add-on. Others said that the piloting
became more about adjusting the EiB framework than refining the actual G+ Tools, but this was

nevertheless considered an important outcome of the piloting project.

As the Tools were largely dependent on existing data, their use was relatively unaffected by the COVID-

19 pandemic. However, as working conditions changed for all participants, the piloting project
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experienced delays. As a result, the piloting project got an extension until the end of the year and the
“Evaluation and Learning Workshop” was turned into a series of online meetings, workshops, and other

types of digital interactions expanding over several months (from September to December 2020).

Discussion

Next, using the concept of gender scripts, | identify several interrelated performative roles through which
the G+ Tools in their interaction with the breeding team come to co-produce gender, crops, and crop
breeding: as a diagnostic and screening tool, a communication and marketing tool, and as a management
tool. Indeed, while most of the piloting participants used the Tools more or less according to the SOP,
many interpreted, appropriated, and expressed their own set of ideas of what the Tools actually are, what
they do, and what aspects were most useful about them. In other words, they exercised interpretative
flexibility and de-scription. What also surfaces through this analysis, however, are instances where

potential users of the Tools may come to reject the G+ Tools.

Diagnostic and screening tool

In rendering crop breeding gender-responsive, there is a need to “diagnose” and make visible the diverse
knowledges, skills, desires, needs, and preferences of various groups of men and women in relation to
their crops, and to screen crop traits according to their differential impacts on women and men. One of
the most important outcomes of using the Tools was highlighting the pivotal roles that women play along
the entire agricultural value chain, not only as producers and consumers, but as processors, traders, and
marketers. In other words, women — in all their complexity — are essential “customers” of crop breeding
programs and, consequently, their knowledges, demands, and preferences are central to crop breeding

and varietal design.

However, a major obstacle faced by the piloting teams in correctly diagnosing the needs and preferences
of men and women and in screening the gender impacts of traits, was the lack of up-to-date, good quality,
and representative data, which reflects broader methodological challenges of gender-responsive crop
breeding (e.g., Ashby & Polar, 2019; Polar et al., 2021; Voss et al., 2021; Weltzien et al., 2019). In

commenting on some of the questionnaires of the G+ Tools, a crop breeder noted:

How in the world are we supposed to answer these questions? A lot of the public sector breeding
programs for these food security crops do not know the answer to these questions. Especially
with [this] customer profiling tool. You know, “what % of the market is occupying this”. That

information is unknown. Period.
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Thus, while both the beans and cassava programs had been chosen based on, among others, their
availability of relevant data, even these struggled at times in completing the information requested in the
templates of the Tools. In some cases, the piloting teams would, admittedly so, compensate by making
inferences and educated guesses from studies conducted elsewhere and elsetime. As a result, there often
appeared to be some level of ambiguity, uncertainty, and at times contestation when describing and
targeting customer segments and screening crop traits. For instance, one discussion centered on whether
vine yield should be avoided, as it could increase drudgery for women, or targeted as vine yield could be
important in providing women with a source of animal feed (silage) and represent a potential future

business opportunity.

However, the Tools stress the importance of making decisions based on sound evidence that is
representative of the customer segment. Still, there is a danger that, in relying on existing information,
crop breeding teams may resort to outdated and unrepresentative data, which can have the unintended
effect of scripting men and women users, including their relationships with crops, according to binary and
heteronormative gender stereotypes. This is at odds with an understanding of gender, including the
relationship between gender and crops, as contingent, dynamic, and constantly negotiated. For instance,
echoing the “why my mum would love it” exercise, women may become scripted as marginalized, mostly
concerned with household child and nutrition security, and as preferring traits associated with, for
instance, cooking. Men, in turn, may become scripted as user groups who are mostly motivated by
commercial and economic interests, with their trait preferences reflecting such interests (e.g., traits
related to increased marketability). Compared to men then, women’s practical needs may become more
commonly addressed as opposed to their strategic needs, the latter of which could possibly better help

challenge existing gender roles and relations.

While such gendered representations may in many instances hold “true”, unless based on sound empirical
evidence and holistic methodological research approaches, they may also stand in danger of reproducing
snapshot-nature understandings and biases, stylized “facts” about men and women in agriculture, and
gender stereotypes and myth (e.g., Almekinders et al., 2019; Doss et al., 2018; Goebel, 2003; Leach, 2007).
Further down the line, once a variety has been developed with input from the G+ Tools, such socially
constructed users and gender stereotypes may become materialized in the crop itself, which in turn may
shape the agency, behavior, and relations of men and women in agriculture, as per the concept of gender

scripts.
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Communication and marketing tool

The Tools were also considered a communication device, as their output supported gender specialists in
presenting gender data and input in ways that were tangible to largely quantitative researchers. Through
standardization and the use of ordinal values, as well marketing concepts, the Tools translate complex
gender issues and dimensions in ways that adhere to the practices, language, and values of crop breeders,
as well to private sector donors. Indeed, of conceived importance was also the role that the Tools and
their output played in building and making investment cases to attract funding from donors. Both market-
led approaches and gender equality are being highly promoted by several bilateral and multilateral
funding agencies as a way to increase the efficiency and effectiveness of crop breeding for development.
Thus, some of the interviewees considered gender more as a “selling point” for the larger project of social
inclusion in crop breeding, where other intersecting social identities and dimensions were often
considered just as, if not more, important than gender (e.g., age, ethnicity, regionality, poverty level, and

educational level). As expressed by a social scientist:

| think our entry point is gender because... Everybody has to do it, right? So, if we made it the
Social Inclusion Product Profile Query Tool, maybe that wouldn’t get the same buy-in or same

level of interest from the donors than the gender one.

In their turn to standardization and market logics, however, the Tools can be seen as producing values
that are part of the larger, neoliberal valuation machinery and mode of governing in agricultural research
for development (e.g., Fuglie, 2016; Kilby, 2021; Moran, 2014; Moseley et al.,, 2015; Sumberg &
Thompson, 2012). Indeed, in drawing on approaches from consumer marketing (Orr et al., 2018), using
concepts such as “customer profiles” and “product profile”, and in their reference to men and women in
agriculture as “customers”, the Tools appear to have a servicing role to markets. Thus, while not referred
to as such by the piloting participants, some might question whether the G+ Tools are, in fact, a marketing
tool in that they allow further micro-segmentation and the identification of underserved market

segments, and thus the creation of crop varieties more highly tailored to different gendered “customers”.

Consequently, the Tools may themselves come to perform markets (Callon et al., 2007), and script men
and in particular women in agriculture as “untapped markets” and “valuable investments” (also see, e.g.,
Berik, 2017; Chant & Sweetman, 2012; Lyon et al., 2019). What happens, then, to people, crops, and crop
traits that are not considered “valuable”, “marketable”, or “investable” enough? Additionally, could the
conflation of gender and markets have the effect of depoliticizing gender at the expense of its social justice

thinking and feminist edge, as suggested by feminist scholars in their criticism of the relationship between
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gender equality, feminism, and neoliberal-capitalism (e.g., Boyd, 2016; Cornwall, 2018; Cornwall et al.,

2008; Cornwall & Rivas, 2015; Esquivel, 2017; Lyon et al., 2019; Priigl, 2015; Wilson, 2011, 2013)?

Management tool

Finally, the Toolbox attempts to manage institutional and interdisciplinary (gendered) power relations and
negotiations. As mentioned, a social scientist with gender training is meant to take a leading role in
applying the Tools. Implicitly, there is move towards strengthening the voice of (women) gender
specialists; the need of which was vocalized several times by the interlocutors, including several of the
piloting participants. Encouragingly, one of the participants noted how this was the first time since she
started her position as a gender specialist that the breeders had engaged in conversations about gender
and crop traits. Another one of the gender specialists found that the Tools had reinforced her ability to
influence people to move in a particular direction without having to directly tell them to do so.
Additionally, an earlier contributor to the development of the Tools told a story of where they had used
aspects of the G+ Product Profile Query Tool together with breeders to critically scrutinize a series of
traits, upon which even vyield was questioned as the Tool helped highlight how enhanced yield may
increase drudgery for women (e.g., due to increased harvesting requirements). This was considered

ground-breaking due to the almost unquestionable status of yield.

We thus see how the G+ Tools may be appropriated and used differently and for different purposes by its
users, subject to interpretative flexibility and de-scription. However, the G+ Toolbox is itself scripted in
ways that shape the agency, behaviors, and relations of the users of the Tools, perhaps even in gendered
ways. For instance, the SOP suggests when and what questions to ask and topics to discuss and by and
with whom. The script also assumes a certain type of user: most piloting participants commented that the
Tools were “heavy”, complex, and time and labor-intensive. Implicitly then, the user of the Tools was
presumed to be someone with significant gender expertise, a high work capacity, and with the systematic
and analytical skills required to identify, investigate, and organize appropriate data; along with the

interpersonal skills needed to engage in interdisciplinary discussions and communication.

Still, several spoke of difficulties in getting the attention and sustaining the involvement of crop breeders,
and at times also agricultural economists, in using the Toolbox. Tellingly, few crop breeders and
biophysical researchers were present during the digital meetings despite being invited, including some of
those who had been present during the initial “Knowledge-Sharing and Planning Workshop” (crop
breeders may, however, be prevented from attending meetings due to conflicting responsibilities in the

field or in the laboratory). As such, the digital meetings were dominated by social scientists and one of
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the participants noted in a later interview how, during the piloting, they were often “singing to the choir”.
This echoed a worry expressed by another participant that, for system-wide behavioral and cultural
change to be achieved, “we can’t have individual gender experts having individual conversations”.
Consequently, despite the recognition by the project organizers and participants of the need to ensure
that crop breeders felt ownership in developing and using the Tools, the Toolbox was predominantly
piloted by social scientists. The lack of input from and engagement by biophysical researchers may have
the unintended effect of making the Tools less intelligible for use in cooperation with plant breeders,
which may challenge the extent to which the Toolbox will effectively be able inform priority-setting and

decision-making in crop breeding.

Furthermore, through conversations with people from the wider gender and breeding community, it
became clear that some gender researchers had reservations toward the Tools. Among others, the G+
Tools can be seen as performing an integrative or accommodating approach to gender research, where
gender is included as a variable or a component to be integrated into biophysical research and innovation,
which contrasts to a gender strategic or systemic approach (van der Burg, 2019). Indeed, some argued
that the tools stood in danger of operationalizing gender issues too much. As one researcher commented:
“It toolizes it [gender]”. Others feared that the Tools would promote a “culture of box-ticking” where,
without ever having to leave the office, breeding teams using the Tools could get a “gender approval”
stamp. By not being “out there”, interacting with “people in the ground”, the Tools could come to
passivate women and men in agriculture and further increase the “distance” between scientists and “lay

people”.

Others argued that the complexity, contingency, and highly qualitative nature of social and gender
dimensions does not allow for standardization and ordinal valuation. As one informant put it: “it is not
just a yes/no answer and, you know, that nice decision tree”, which starkly contrasts to a statement by a

social scientist who participated in the piloting project:

Looking at the process whereby breeders do trait prioritization; these are numbers, right? (...) You
have to be willing to sort of come down to a single yes/no. And the social scientists [have] chronic

difficulties with that because everything is contextual, everything is contingent, you know.

Additionally, although the Tools are meant to be adaptable enough to accommodate a wide range of crops
and breeding contexts, there were those who considered the Tools as having largely been designed for

perishable roots and tuber crops. In other words, the Tools produces not only gender but also particular
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kinds of crops. As such, a social scientist proclaimed: “That is why |, politely enough, refuse to be a part of
that family. Because it doesn’t work for everybody. Don’t force me to use it the way it is”. This echoed a
broader reservation whereby some felt that the GBI, since having become hosted and coordinated by RTB-
CIP, had become inward-looking. As one social scientist expressed it: “in the institutional life of the
initiative, things have changed in a way that (...) not all crops and all people have been involved in the

same way”. A crop breeder further argued:

That’s why | felt [the piloting] is a little premature because we haven’t had enough reflections on
these tools. They have been very top-down, very like.. Here it is. Here is how we are going to apply
it. (...) It is the usual; not co-creating something, and that is a community that is pretty closed
and.. | felt like that was another sentiment of, like, inclusiveness. There weren’t enough people in

the room that should have been in the room.

To address this inclusion/exclusion issue, the organizers of the piloting project had extended invitations
to participate in the piloting widely in their networks. This was also the reason why Nairobi was selected
to host the piloting workshops, as it is a hub for CGIAR offices and research stations in Africa. At the
“Knowledge-Sharing and Planning Workshop”, representatives from several breeding programs were
present (see note 1), but some of these did not follow the piloting process further. This could reflect the
lack of time and resources to do so, as the piloting could only financially support the beans and cassava
teams, and/or aforementioned reservations towards the Tools. Indeed, what surfaces through this
analysis is how the gender research community itself has different schools of thought, which in some

cases may result in de-scription and rejection of the G+ Tools.

Conclusions

Using the concept of gender scripts, interpretative flexibility, and de-scription, the paper demonstrated
how the G+ Tools co-produce gender, crops, and crop breeding through several interrelated performative
roles. As a diagnostic and screening tool, the G+ Tools diagnose what is or needs to be known about men
and women farmers and other user groups, including their gendered status, rights and roles, and screen
crop traits according to their social impact. Importantly, the Tools help highlight the significance of women
as essential “customers” of crop breeding programs and thus the importance of taking into consideration
their knowledges, demands, and preferences. However, in relying on existing data, which are sometimes
outdated and unrepresentative, the Tools may stand in danger of scripting, reproducing, and materializing
stereotypical notions of men and women and their relationships with crops, and further passivate men

and women in African agriculture. This is at odds with an understanding of gender as contingent, dynamic,
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and constantly negotiated in relation to both human and nonhuman actors (including plants), and of

women and men as active participants and co-producers of knowledge and innovation.

The Tools also perform the role as a communication device by translating complex gender dimensions in
ways that adhere to the language, practices, and values of crop breeders and funding partners. While this
can be a strategically important way of making gender relevant in a highly biophysical and donor-driven
organization such as the CGIAR, the turn to a market logic may result in the perception that the G+ Tools
are, in fact, a type of marketing tool, which in turn may script men and in particular women as “untapped
markets” and “valuable investments”. This raises important questions about who and what will be
considered “valuable”, “marketable”, and “investable” enough within such a framework, as well as the

ways in which gender equality and feminist goals may become depoliticized as gender and market-led

approaches become increasingly conflated.

Finally, the Tools attempt to manage institutional and interdisciplinary power relations and negotiations
by strengthening the position and voice of gender specialists (many of whom are women) relative to crop
breeders (many of whom are men). However, while the need to include crop breeders as well as
agricultural economists in developing and using the Tools was thoroughly recognized, albeit not always
achieved, what the Tools may fail to manage are intradisciplinary negotiations and resistance within the

gender research community itself.

The paper expands the scope of feminist technoscience studies to the underexplored area of crop
breeding for development in Africa, demonstrating how a co-constructive understanding can provide
insights into how gender, crops, and crop breeding are co-produced through novel practices and tools of
gender-responsive crop breeding. Such insights are particularly timely given the given the renewed
attention and commitment to gender equality and women’s empowerment in agricultural research for

development over the last decade, including within crop breeding.

Notes

1. Nairobi hosts, among others, the International Livestock Research Institute (ILRI), the
International Institute of Tropical Agriculture (lITA), the International Potato Center (CIP), the
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), the international Rice
Research Institute (IRRI), the International Center for Tropical Agriculture (CIAT), World
Agroforestry (ICRAF), and the International Maize and Wheat Improvement Center (CIMMYT).
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2. Generally, we can think of a breeding program as consisting of five main stages: (i) setting goals
and priorities; (ii) creating or identifying variability for relevant traits; (iii) selecting experimental
varieties; (iv) testing and evaluating experimental varieties; (v) variety release, seed production,
and distribution.

3. Amend means that, although a trait is considered to have a negative gender impact, the crop
variety in question can be accompanied by other innovations or measures that can help
counteract the negative impact (e.g., if the trait increases threshing for women and thus their

time- and labor-burden, it could be introduced together with small-scale threshers).
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Abstract

Advancing women’s empowerment and gender equality in agriculture is a recognised development
goal, also within crop breeding. Increasingly, breeding teams are expected to use ‘market-based’
approaches to design more ‘demand-led’ and ‘gender-responsive’ crop varieties. Based on an
institutional ethnography that includes high-profile development-oriented breeding initiatives, we
unpack these terms using perspectives from political agronomy and feminist science and technology
studies. By conceptualising the market as an ongoing, relational performance made up of discourses,
practices and human and nonhuman actors, we trace how the market is understood as an effective
socioeconomic institution for soliciting demand, but also becomes a normative agenda. Construed as
a demand variable, the relational and structural dimensions of gender are rendered less visible, which
might strengthen rather than transform power relations’ status quo. On the other hand, a feminist
science and technology perspective broadens the field of vision not only to the gendered dimensions
of crop breeding, but also to the nonhuman actors, such as the crops and traits falling outside the
market sphere of interest. By putting political agronomy and feminist science and technology studies

into conversation, the article contributes to the development of a feminist political agronomy.
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Introduction

Advancing women’s empowerment and gender equality in agriculture is a recognised development
goal, also within development-oriented crop breeding. At the same time, market-based approaches,
founded on techniques and methods adapted from commercial crop breeding, have become highly
advocated in crop breeding for development, especially in African countries, and strongly supported
by private sector donors and political commitments and policies at the regional level (e.g. CGIAR
System Council 2018; 2018; NEPAD 2016; Persley and Anthony 2017). By “putting clients, market
requirements and value chain needs at the centre of the design and development process for new
varieties” (Kimani 2017, p. 21), market-based approaches promise to increase varietal adoption rates
and enhance development impacts by making crop breeding more demand-led (Persley and Anthony
2017). By further including social variables such as gender to better understand and meet the
demands of the ‘client’, market-based approaches are also being framed as a way to render crop
breeding more gender-responsive, meaning that “the perceptions, interests, needs and priorities of
women and men (which differ because of their different roles and responsibilities in farming) will be
considered in planning and decision-making” (Ashby and Polar 2021a, p. 2).! This is evident from
initiatives and high-level institutional commitments in the CGIAR Consortium of International
Agricultural Research Centers (hereafter the CGIAR), including the Excellence in Breeding Platform
(EiB) and the Gender and Breeding Initiative (GBI) and the conceptual and methodological frameworks

and tools they have developed (Ashby and Polar 2021a, b; Orr et al. 2018, 2021; Ragot et al.2018).

The differences and links between ‘market-based’, ‘demand-led’ and ‘gender-responsive’ crop
breeding tend to blur and require investigation. The former two are often used interchangeably by
interlocutors and in the literature. For analytical clarity, however, we conceive of market-based
approaches as a way to contribute to demand-led and gender-responsive crop breeding. While the
latter two have become increasingly interrelated (see e.g. Polar et al. 2022), we consider them to be
conceptually and methodologically distinct. For instance, demand-led breeding is not gender-
responsive if gender is not taken into account (although one may question whether this is, then, truly
demand-led). Furthermore, demand-led and gender-responsive breeding may or may not rely on
market-based approaches and could instead be supported by, for instance, more traditional
participatory approaches to plant breeding (e.g. Ceccarelli and Grando 2007; De Haan et al. 2019; Joshi

et al. 2007; Sperling et al. 2001). While the adaptation of private sector and market-based approaches

1The ‘client’ is defined as “a customer, buyer, purchaser or receiver of a new crop variety, its crop produce or
processed material from a seller, vendor or supplier in the value chain for a monetary or other consideration”
(Tongoona et al. 2017, p. 65).



to crop breeding for development is not novel (e.g. Sumberg and Reece 2004; Sumberg et al. 2013a),
the extent to which and the ways in which these approaches are now being institutionalised is

unprecedented and thus warrant critical attention.

The conflation of gender and market-based approaches in agricultural research and development is
far from new and has been subject to criticism by feminist scholars in the broader development
literature (e.g. Collins 2016, 2018; Cornwall et al. 2008; Esquivel 2017; Gengenbach et al. 2018; Lyon
et al. 2019; Priigl et al. 2021; Roberts and Soederberg 2012). However, few studies have examined the
actors, discourses, practices and tools of the new market-based approaches to demand-led and
gender-responsive crop breeding. Furthermore, despite the now frequent use of the term ‘market’ in
crop breeding discourse, little critical attention has been paid to its meaning and how it is co-
constructed with ‘demand’ and ‘gender’, particularly in relation to societal development objectives,

including gender equality and women’s empowerment.

Based on an institutional ethnography of high-profile development-oriented breeding initiatives, we
unpack these terms and their co-construction, with the aim of contributing to the understanding of
how gender-responsive demand is constructed in development-oriented crop breeding. In the
analysis, we use perspectives from political agronomy to foreground the performative role of human
actors, institutional settings and broader narratives and discourses, while insights from feminist
science and technology studies (STS) further draw materiality and nonhuman actors into the analytical
frame. We contend that, by putting these two scholarly streams into conversation, we gain a richer

empirical and theoretical understanding of the mutual shaping of markets, demand and gender.

We find that the market is understood as an effective socioeconomic institution for soliciting demand,
but also becomes a normative agenda. Across the continuum from socioeconomic institution to its
normative meaning, the market is pivotal in the creation of an economic and ideological framework
through which people, crops and crop products, traits and characteristics are afforded value. We
identify a form of ‘gene fetishism’ (Haraway 1997), or what we refer to as ‘trait fetishism’, whereby
the crop trait itself becomes the source of value, with some traits rendered less visible. Thus, it matters
which markets are made, by whom and how, which in turn shape whose demand comes to matter.

Indeed, markets are boundary-making and world-making (Barad 2007; Haraway 2016).

The article contributes to political agronomy and feminist STS by empirically investigating the co-
construction of markets, demand and gender in crop breeding for development, which remains an
underexplored topic in both fields. Additionally, we expand on the ‘contested agronomy argument’ of
political agronomy, arguing that the ‘gender agenda’ must be recognised alongside other agendas that

have shaped development-oriented agronomy over the last decades (Sumberg et al. 2012). By further



putting political agronomy and feminist STS into conversation, the article is novel in its contribution

to advancing a feminist political agronomy.

In the following sections, we start by presenting the analytical framework and the methods and
materials upon which the article is based. Subsequently, we outline the rise of market-based
approaches to demand-led and gender-responsive crop breeding, drawing particular attention to the
work of, and partnership between, the EiB and GBI. Subsequently, we unpack and discuss the market
and its mutually shaped relationship with demand and gender from the perspective of political

agronomy and feminist STS, before concluding.

Towards a Feminist and More-than-Human Political Agronomy

Political agronomy foregrounds the knowledge politics (i.e. the normative assumptions, political-
institutional agendas and epistemological and technological logics) through which agricultural
knowledge and technological innovations become constructed, shaped and contested. Scholars in
political agronomy put forth the contested agronomy argument (Sumberg et al. 2012), which holds
that the neoliberal project and the environmental and the participation agendas have “undermined
the long-standing unity of purpose between government policy and agronomic objectives which
dominated the politics of agricultural science for much of the last century” (Sumberg et al. 2013b).
The neoliberal project refers to the growing role that the commercial sector plays as a driving force
for agrarian change (e.g. Akram-Lodhi 2013; Friedmann and McMichael 1989; Friedmann 1993;
Kherallah et al. 2002; Moseley et al. 2015), while the environmental agenda has drawn attention to
the health and environmental impacts of (industrial) agriculture (e.g. Carson 1962; Loevinsohn 1987;
Newell and Taylor 2018; Pimentel and Pimentel 1990; Pingali and Rosengrant 1994). Finally, the
participation agenda, in attending to the rights and emancipation of farmers as a goal in and of itself,
as well as a way to achieve more efficient development management (Sumberg et al., 2012), has called
for de-centralised, participatory and bottom-up approaches to agricultural research and development

(e.g. Chambers et al. 1989; Richards 1985; Scoones and Thompson 1994, 2009).

Thus, political agronomy helps attend to the human actors, institutional settings and broader
narratives and discourses involved in the contestations over the place of the market, demand and
gender in crop breeding. However, to gain a fuller understanding of this dynamic relationship, we
argue in favour of adding a fourth element to the contested agronomy argument: the gender agenda.
Indeed, the topic and dimensions of gender have challenged and to some extent shaped agricultural
research and development since at least the 1970s (e.g. Farhall and Rickards 2021; Priigl and Joshi
2021; Pyburn and Eerdewijk 2021; Sachs 2019; Sachs et al. 2021; van der Burg 2019). This includes the

numerous ways in which gender has shown to be integral to the neoliberal project and the



environmental and participation agendas (e.g. Ampaire et al. 2020; Collins 2018; Farnworth and Jiggins
2003; Galié 2013; Johnson et al. 2004; Jost et al. 2016; Nelson et al. 2002; Prigl et al. 2012; Razavi
2002).

Still, political agronomy has yet to significantly engage with gender studies and feminist theories. In
the edited volume by Sumberg et al. (2012) that helped define the field of political agronomy, Sumberg
et al. (2012) note how the participation agenda has highlighted women’s role in agriculture and the
need to empower women farmers, but the authors did not identify a separate gender agenda. When
gender is mentioned elsewhere in the book, it is most commonly in passing (e.g. Erenstein 2012, p.
58; Ramisch 2012, p. 152; Sumberg et al. 2012, p. 188; Woodhouse 2012, p. 110). In a more recent
contribution to political agronomy, Westengen et al. (2018) identify both the climate smart agenda
and the gender agenda as “strategic framings in response to international policy trends” in the context
of conservation agriculture in Zambia (also see Whitfield 2016), but do not draw on feminist
scholarship or develop a broader argument on gender. Taylor et al. (2021), in turn, argue that divisions
of class, ethnicity and gender are often “silenced in agronomic research”, but do not extend the
gender analysis further in their exploration of the knowledge politics of hybrid NERICA rice in India
and Uganda, despite recognising that NERICA is also being promoted as a means to increase gender
equality even if women are among the groups likely to experience increased drudgery related to

NERICA.

Among the most thorough accounts of gender in the political agronomy literature, a book chapter by
Rao and Huggins (2017) addresses gender and women’s empowerment in the context of biofortified
orange-fleshed sweet potato in Tanzania. The authors argue that the assumption that “women who
adopt [orange-fleshed sweet potato] will feed it to their children (and eat it themselves), resulting in
nutritional benefits (...) seldom plays out so neatly” (p. 107). Rather, Rao and Huggins (2017)
demonstrate how the commercialisation of orange-fleshed sweet potatoes, which is traditionally
considered a ‘women’s crop’, is likely to negatively impact women, while favouring men in terms of
income generation. Rao and Huggins (2017) assert that “[p]rojects rarely address the underlying
gender relations and inequalities (including labour, time and resource allocation) that prevent both
men and women from benefiting from these kinds of externally supported initiatives for farmers” (p.

107).

Thus, while gender, if at all addressed, in most cases appears to be lurking in the background of
analysis, the literature demonstrates that gender does matter to political agronomy. Indeed, we argue
that intersectional gender norms, roles and relations constitute critical components in our
understanding of agricultural knowledge production and technological innovation and adoption. Thus,
political agronomy has much to gain from engaging with gender studies and feminist scholarships in
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similar ways to that which has been achieved in feminist political ecology and feminist political
economy (e.g. Harcourt and Nelson 2015; Mollett and Faria 2013; Mutari 2001; Rai and Waylen 2014;
Rocheleau and Nirmal 2015). We explore how feminist streams within STS and related fields can help

broadening out the perspective on development-oriented crop breeding.

As Susan Leigh Star (1990, p. 43) and Donna Haraway (1997, p. 113) ask: Cui bono? Similarly, we may
ask: whom do market-based approaches to demand-led and gender-responsive crop breeding serve?
Or, said differently, whose demand comes to matter? Both Star and Haraway, along with other
feminist scholars writing under such umbrellas as STS, posthumanism and new materialism, further
argue that answering such questions require us to attend to both human and nonhuman actors and
their relations (e.g. Barad 2003, 2007; Braidotti 2021; Frost 2011; Haraway 2008). In her agential
realist framework, Karen Barad coined ‘intra-action’ (in contrast to interaction) to capture how the
ability to act and materialise emerges from within, and not outside of, relationships among things
(Barad 2007, 2012). Thus, agential realism extends agency beyond the ‘autonomous’, ‘intentionally
driven’ and ‘solid” human being to an understanding of agency as enacted through intra-action among

and between human and nonhuman entities.

Thus, we can conceive of the market as an ongoing, relational performance consisting of intra-acting
discourses, practices and human and nonhuman actors (also see Callon et al. 2002, 2007; Doganova
and Eyquem-Renault 2009; Doganova and Muniesa 2015; Doganova and Karnge, 2015; Kjellberg and
Helgesson 2007; MacKenzie et al. 2007). This enables an understanding of how the market, demand
and gender are given different shapes, meanings and outcomes in co-constructed ways. We can
further conceptualise research and market discourses, practices, concepts and tools as Baradian
‘apparatuses’ that intra-act with other human and nonhuman actors (such as scientists and crops) to
produce the matter and meaning of markets, demand and gender. Accordingly, apparatuses enact

exclusionary boundaries (Barad 2003).

The question of who and what is rendered visible and invisible when markets become constructed is
particularly critical considering that concepts and frameworks that simplify market processes and
make them mentally tractable are essential to how markets function (MacKenzie 2009). Furthermore,
as noted by Timothy Mitchell (2007): “[m]arkets would not work if people were not allowed to exclude
things, to leave certain costs or claims out of the calculation, and to deny responsibility for certain
consequences. (...) From this perspective, economics should be analyzed not in terms of the reality it
represents (or fails to represent), but in terms of the arrangements and exclusions it helps to produce”
(p. 244). In other words, market design and construction are ultimately about the politics of inclusion

and exclusion.



Methods and Materials

Methodologically, we use institutional ethnography to study the discourses, practices, tools and lived
experiences and tensions of scientists and other experts involved in formulating and implementing
market-based approaches to demand-led and gender-responsive breeding programmes. The article
draws on qualitative data collected mainly during field research in Kenya and Tanzania in 2019-2020.
A total of 48 semi-structured and open-ended interviews were conducted either physically or virtually
with crop breeders, agricultural economists and gender specialists (several of which are or were
involved in the EiB and the GBI), along with national research institutes, donor representatives,
governmental and non-governmental organisations and other academics and consultants.
Additionally, observations were carried out during a workshop on trait prioritisation and evaluation in
rice organised by the International Rice Research Institute, the Tanzanian Agricultural Research
Institute and the private company AbacusBio; the EiB Virtual Meeting of 2020 and 2021; and a project
co-organised by the GBI and the EIB, in which two gender-responsive breeding tools building on
market-based approaches were piloted in several African-based breeding programmes of the CGIAR.
Finally, document analysis of resources produced by the relevant actors was carried out, which
included high-level organisational documents of the CGIAR, policies and frameworks of donor
agencies and other development organisations, annual reports and other digital resources produced
by the EiB, as well as workshop reports, working papers, briefs and additional resources produced by

the GBI.

The Rise of Market-Based Approaches to Demand-Led and Gender-Responsive

Crop Breeding

In 1986, when Janice Jiggins carried out the first assessment of gender-related impacts of the CGIAR,
finding that crop breeding programmes largely failed to include the needs, preferences and selection
criteria of women, she further argued that research programming should shift “the balance of
decision-making to the collaborative model of commercial and industrial technology development, in
which consumers and producers as well as the academic community, agricultural scientists, and the
food industry have a determining voice” (liggins 1986, p. 85). liggins distinguished between
agricultural research and technology development, contending that “[t]he latter has no function
outside a definable market or market potential and the process of meeting the needs of that market
cannot be effective and profitable without the involvement of members of that market in the
determination of research criteria, design, testing and evaluation, or without early consideration of

promotion, sales and servicing” (Jiggins 1986, p. 21).



The report by Janice Jiggins would contribute to the establishment of the CGIAR Systemwide Program
on Participatory Research and Gender Analysis for Technology Development and Institutional
Innovation in 1997, which was meant to help develop “methodologies and organizational innovations
for gender-sensitive participatory research” in plant breeding and natural resource management
(CGIAR Science Council 2007, p. 1; also see Farnworth and lJiggins 2003). Testament of the
interrelations between the participation and gender agendas, the project helped strengthen the need
to engage both men and women farmers in participatory approaches to plant breeding, which has
commonly involved evaluation of soon-to-be-released varieties either on-farm or on-station (i.e.
participatory varietal selection). However, questions have been raised about the extent to which
participatory approaches adequately reflect the wider conditions under which different social groups
perform agricultural labour, their preferences beyond the (often production-related) traits already
selected by the breeders, and their real-life decision-making and adoption behaviours, as well as the
extent to which social and gender researchers are able to influence varietal design (e.g. Almekinders
et al. 2019; Ashby et al. 2013; Cairns et al. 2021; Cernea and Kassam 2005; Voss et al. 2021; Weltzien
et al. 2019).

However, the link that Jiggins made between gender, technology (varietal) development and definable
markets, and the more collaborative model of decision-making, would not be tested in practice until
almost four decades later. Dissatisfied with the low levels of adoption and development impacts of
improved crop varieties (and thus low returns on investments), especially in African countries (e.g.
Acevedo et al. 2020; Fisher and Carr 2015; Thiele et al. 2021), the Bill and Melinda Gates Foundation
(hereafter the Gates Foundation) commissioned in 2016 an assessment of several CGIAR breeding
programmes. The assessment would be carried out using the Breeding Program Assessment Tool
(CGIAR System Management Office 2018), which employs criteria used to evaluate the effectiveness
and efficiency of commercial crop breeding programmes. The development and use of the tool were
led by the University of Queensland, Australia, which is a key partner of the Demand-Led Breeding

(DLB) group.

Established in 2014, the DLB consists of a partnership between several African academic and research
organisations (some of which are also part of the CGIAR), supported by the Alliance for Food Security
in Africa, which comprises of the Australian Centre for International Agricultural Research, the
Crawford Fund and the Syngenta Foundation for Sustainable Agriculture (hereafter the Syngenta
Foundation) (Persley and Anthony 2017). In 2017, the group published the handbook “The business
of plant breeding: Market-based approaches to plant variety design in Africa” which described
demand-led breeding as combining “the best practices in market-based new variety design with

innovative plant breeding methods and integrates both of these with the best practices in business as



a new way of approaching the business of plant breeding to deliver benefits” (Persley and Anthony
2017, p. xi). Closely associated with both the neoliberal project and participation agenda, market-
based approaches are said to go beyond the limited geographical and user scope of participatory
approaches to plant breeding, with proposed benefits including “higher adoption rates, the tapping
of larger markets and hence the use of economies of scale. It can lead to better returns to investment

and is potentially attractive to private investment” (Kimani 2017, p. 21).2

The assessment of CGIAR breeding programmes using the Breeding Program Assessment Tool
identified a key missing component to be the “systematic use of product profiles, based on continually
updated market intelligence and stakeholder consultations, to ensure that new varieties are designed
to meet the requirements and preferences of women and men farmers, consumers, traders,
processors and others along the value chain” (CGIAR System Council 2018, p. 7). Product profiles,
which are standard in most commercial crop breeding programmes, can be defined as “the full set of
targeted attributes, or the ideotype, that a new plant variety or animal breed is expected to meet to
successfully be released onto a market segment” (Ashby and Polar 2021a, p. 2).2 The market segment
constitutes a “geographic area or a group of people having a relatively homogeneous demand for a
commodity” (Ragot et al. 2018).* The assessment of CGIAR breeding programmes would further come
to inform the establishment of the Funder-led Crops to End Hunger initiative which is meant to help
facilitate “a comprehensive modernization agenda for crop breeding in the CGIAR”, which includes

the institutionalisation of market-informed product profiles (CGIAR System Council 2018, p.1).

Established in 2017, the CGIAR Excellence in Breeding Platform (EiB) — which has drawn on the work
of the DLB, as evidenced during an interview with a representative from the EiB, who had the DLB
handbook on display in their office — was tasked with coordinating and overseeing the Crops to End
Hunger initiative (EiB n.d.). Module 1 of the EiB on product design and management is responsible for
institutionalising the market-based product profile development framework, which in practice entails
assisting CGIAR breeding teams and national partners in segmenting the market in which the breeding

programme operates and thereafter aligning breeding pipelines and designing product profiles (also

2While the environmental agenda is less evident in the context of the new market-based approaches to demand-
led and gender-responsive crop breeding, it is present in arguments that crop varieties developed using such
principles can help increase adoption rates of climate resilient varieties.

3 The plant ideotype was first defined by Donald (1968, p. 389) as, in the broadest sense, “a biological model
which is expected to perform or behave in a predictable manner within a defined environment. More specifically,
a crop ideotype is a plant model which is expected to yield a greater quantity or quality of grain, oil or other
useful product when developed as a cultivar”.

4 The concept of market or customer segments is similar to what was known in the 1970s and 1980s as
“recommendation domains”, defined as “[a] group of roughly homogeneous farmers with similar circumstances
for whom we can make more or less the same recommendation” (Byerlee et al. 1988 [1980], p. 71).



see Mashonganyika 2018). Thus far, in close cooperation with breeding programmes, the EiB has
identified 320 market segments across 26 crops, boasting that these reflect “a unique combination of
grower and consumer needs and all are gender-inclusive” (EiB 2021, p. 3). Indeed, since 2017, the EiB
had engaged in conversations with the CGIAR Gender and Breeding Initiative (GBI) to explore the
possibility of incorporating their gender-responsive breeding tools into the EiB’s product profile

development framework (EiB 2018, 2019).

In 2016, a group of crop breeders, geneticists, economists and gender specialists from and beyond the
CGIAR met in Nairobi, Kenya, to discuss how to “help catalyze a deliberate shift towards gender-
responsive breeding in the CGIAR” (CGIAR Gender and Breeding Initiative 2017, p. 1). The group
convened the following year, this time officially known as the GBI, hosted and coordinated by the
CGIAR Research Program on Roots, Tubers and Bananas and the International Potato Center. During
its foundational workshops, the GBI also invited a private sector company and engaged a consultant
with expertise in commercial breeding to inspire new ways and frames of thinking on how to
systematically bring gender into the crop breeding process, including at the very initial stages when
priorities are set and varieties are designed. We thus see instances of the conflation of the neoliberal
project and gender agenda. Together with the consultant, the GBI developed a working paper titled
“From market demand to breeding decisions: A framework”, which presented a framework based on
market segmentation and product profiles meant to help capture and respond to gendered needs and
market demands through breeding (Ragot et al. 2018). Notably, the consultant also boasts the
Syngenta Foundation among its clients which, as mentioned, is one of the key partners of the DLB

(Nouvelle France Genetic n.d.), thus indicating cross-cutting relations and knowledge sharing.

In a companion paper, Orr et al. (2018) further argued that gender and social targeting for resource-
poor stakeholders requires a marketing approach. The paper advocates the use of an adapted version
of the consumer marketing approach Segmenting-Targeting-Positioning, around which the GBI would
come to design a set of gender-responsive crop breeding tools known as the Gender+ (G+) Tools
(Ashby and Polar 20213, b; Orr et al. 2021; also see Forsythe et al. 2021). The G+ Tools consist of the
G+ Customer Profile Tool and the G+ Product Profile Query Tool, both of which are to be used by a
social scientist with gender expertise together with a breeder familiar with market-based breeding

approaches.® By collating geographical, gender and other social variables, the G+ Customer Profile

5 The GBI uses the concept ‘customer segments’, which expands somewhat on the definition of a market
segment: “[a] group of users who have both a common set of constraints and a common, unique and relatively
homogenous need (demand) for a breeding program product” (Orr et al. 2021, p. 19). Similar to the definition
of the ‘client’, the ‘customer’ is defined as “the growers who use the breeding product (crop varieties or animal
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Tool helps segment, target and profile the customers of a breeding programme (Ashby and Polar
2021a). The G+ Product Profile Query Tool “conducts an analysis of gender gaps in agriculture to help
a breeding program detect whether a given trait has implications for gender equity in farming and in
the rest of a commodity’s value chain” (Ashby and Polar 2021b, p. 2), and generates “positive and
negative ordinal values for a gender impact score to help breeders score and rank the traits to
prioritize” (Ashby and Polar 2021b, p. 2). In 2020, the G+ Tools were piloted in several African-based
breeding programmes of the CGIAR, including cassava, sweet potato and bean breeding programmes,
in a project co-managed and co-sponsored by the GBI and EiB (also see Polar et al. 2022). Besides
refining and adjusting the tools, the project was also meant to explore ways of adapting the tools to

the EiB product profile development framework.

Unpacking the Market and its Co-Construction with Demand and Gender

Next, we consider how the discourses, practices and human and nonhuman actors involved in the new
market-based approaches to demand-led and gender-responsive crop breeding come to mutually
shape the matter and meanings of the market, demand and gender. We find that the market is
understood as an effective socioeconomic institution for soliciting demand, but also becomes a

normative agenda.

The gendered and more-than-human marketplace

In the DLB handbook, the market is defined very concretely as “a forum that allows buyers and sellers
of a specific good or service to interact in order to facilitate an exchange” (Tongoona et al. 2017, p.
77). In other words, the market is understood in the more conventional sense of a socioeconomic
institution — in this case a marketplace — for exchanging goods. Consistent with Moseley’s (2021)
argument that the market has become equated to the value chain in development literature, the
market in market-based approaches is further defined according to the agricultural value chain, which
describes “a set of value-adding activities performed by all actors from production through to the
consumption of a specified product. (...) Value chain analysis helps in understanding the buying and
selling decisions of each stakeholder in the supply chain from farmer (or producer) to consumer”
(Kimani 2017, p. 17). Demand, then, can be understood as the “needs and/or preferences expressed

by different value chain actors” (Ragot et al. 2018, p. 9).

The piloting of the G+ Tools revealed the character of this value chain understanding of markets and

demand, and further demonstrated how gender enters the equation. Using the G+ Customer Profile

breeds), and the other value chain actors, like traders, processors, or consumers who use one or more of the
end-products” (Orr et al. 2021, p. 5).
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Tool, the piloting teams mapped different crop products and sex-disaggregated actors along the
respective value chain. Combined with an understanding of gender differences in rights, roles and
status, demand (i.e. preferences and needs) was seen as reflecting the unique responsibilities and
labour of men and women along the value chain, which further differed according to whether they
were involved in formal or informal markets or urban or rural markets. In several cases, the available
data revealed that men more so than women were engaged in large-scale marketing and
transportation, which was translated into men expressing higher demands for agronomic traits for
income generation (e.g. various forms of yield), among others. In turn, women’s demands were often
seen as reflecting their roles in labour-intensive production and post-harvest activities, such as
weeding, harvesting, processing and cooking, as well as in food security. In some cases, the role of
industry in shaping demand was also highlighted, leading to a differentiation between the food market

and the industrial market.

Additionally, using the G+ Customer Profile Tool, the customer segments were described according to
such factors as the size of the market, market value, average selling price, predicted growth (visioning
and foresight are key in market-based approaches) and expected development impacts (e.g. poverty
alleviation, food security, malnutrition, gender equality and climate mitigation). Together with output
generated using the G+ Product Profile Query Tool, the G+ Tools thus provided information that could
be utilised for segmenting and targeting market or customer segments, upon which product profiles
could be designed, taking gender into account. For instance, for cassava in Nigeria, the piloting team
selected a segment consisting of small and medium-scale farmers and processors (many of whom are
women) that produce fermented cassava products (e.g. gari and fufu) both for home consumption
and for marketing in rural and urban areas. Similarly, for sweet potato in Uganda, the piloting team
targeted a segment consisting of men and women smallholder farmers producing orange-fleshed and
white-fleshed sweet potato either food use (boiled or as flour) or for processing (also see Polar et al.

2022). Thus, demand also reflected the end use of the product and its processing.

Consequently, the construction of markets and gender appears mutually reinforcing: the market
provides an analytical lens through which to delineate gendered customers and demand. In turn,
including gender as a variable allows further micro-segmentation of the market and the potential
identification of underserved market segments, thus providing an improved understanding of who the

clients are and their demands. As a gender specialist put it:

Especially in Africa, women are big decision-makers on what is planted, what is eaten, what is
utilised at the household. (...) So that places women at a very special place [in] unlocking this

whole demand.
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According to literature on the shaping of markets (e.g. Callon et al. 2007; Doganova 2020; Doganova
and Eyquem-Renault 2009; Doganova and Karnge, 2015; Kjellberg and Helgesson 2007; MacKenzie et
al. 2007), devices such as the G+ Tools do not only describe but indeed construct the market. Thus,
through intra-action between the piloting teams and the G+ Tools (i.e. Baradian apparatuses),
differential markets are brought into being, consisting of different arrangements of intra-acting and
gendered value chain actors, crops, crop traits and products, geographical areas and other variables,
which in turn co-produce demand and gender. This is a power-driven and political act, as it implicates
moving humans and nonhumans from outside to inside the market. That which falls outside the
market thus becomes “constituted in terms of its relation to the market — that is, in terms of its
deficiencies, as the nonmarket, as something defective or dead” (Mitchell 2007, p. 248). What
happens, then, to those human and nonhuman beings and ways of being that are part of the
nonmarket or whose demand is not considered homogeneous enough to be considered demand in
the first place? Or does the inclusion of gender as a variable in market segmentation and targeting

result in the construction of fairer and more just markets and demands?

As expressed by several interlocutors, to include gender as a variable or component represents a
powerful rhetorical resource and politically strategic way of rendering gender tangible in a more
technical and biophysical way, which in turn can help support gender objectives in and through crop
breeding. Indeed, as noted by Polar et al. (2022), “[u]sing the G+ tools stimulated (...) a demand for
deeper gender analysis” (p. 504). In a sense then, similar to that observed by Comaroff and Comaroff
(2009) on ethnicity, gender is “rendered negotiable by means of the abstract instruments of the
market” (p. 24). However, when demand and gender are reduced to a variable or component, notably
sex-disaggregated trait and varietal preferences, there is a danger of masking the relational, structural,
institutional and normative dimensions of demand and gender, as addressed further below.
Moreover, trait and varietal preferences may not fully predict adoption and buying behaviour (e.g.
Cairns et al. 2021) nor do they necessarily represent meaningful choices and may in several cases
reflect “a self-subordinating adaptation to a restricted choice, to accommodate (...) inferior access to
labor, capital, farm equipment, seed, fertilizers, pest control products and market access” (Polar et al.

2021).

Furthermore, research methods for eliciting demand are themselves performative and (re)produce
only certain aspects of demand (e.g. Almekinders et al. 2019; Law 2009; Law and Ruppert 2013). For
instance, Almekinders et al. (2019) note how “willingness-to-pay studies enable farmers to display the
behaviour of a market actor that takes rational decisions. (...) They may, for example, not consider
farmers’ behaviour as employers of landless labourers, as parents wanting to teach their children, or

as good community members that feel the obligation to share with and/or use seeds”. Many of the
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behaviours that Almekinders et al. (2019) describe are likely shaped by gender norms and relations.
Thus, when defined according to expressed preferences and needs generated using methods that
provide only partial perspectives, we gain only a limited understanding of what constitutes demand,
including its gendered nature. Consequently, this may render other needs less visible, including the

need for relational, structural and collective change.

Additionally, gender is just one of many factors used to define the market and demand. Our own and
others’ observations indicate that the definition of market segments in the CGIAR have thus far been
biased towards agroecological zones and agronomic factors. For instance, Cobb et al. (2019) note how
“social science teams at institutions such as CGIAR centers have developed protocols for assigning
relative values to traits in interactions with particular subsets of farmers, but this has rarely carried
through to the design of formal product profiles”. These findings indicate that, despite
multidisciplinary breeding teams being a key principle in market-based approaches, much of the
decision-making power remains in the hands of the crop breeders, which in turn render the work of
gender specialists, and the gender specialists themselves, less visible. A participant at the EiB Virtual
Meeting in 2020 observed a discussion taking place in the digital chat, which told of the EiB'’s lack of

engagement with social scientists:

I think the point has come up in the chat a couple of times regarding the role of social scientists
[and] getting help from social science teams in both characterising market segment and

designing product profiles, and we know that EiB has [inaudible] no capacity in that area.

However, due to the increasing role they play in international development, donors are likely to have
a greater impact on the choice of market segments and product profile design than crop breeders (e.g.
Haydon et al. 2021; Richey and Ponte 2014; Pingali et al. 2012, 2016). As a crop breeder put it: “behind
the scenes, everything is driven by the donors. So, they tell you: ‘we have money to do drought’. You
cannot tell them: ‘no, no, no, we cannot do drought because nutrition is the biggest problem’. They
won’t listen to you. You lose the money”. Indeed, almost every respondent we talked to argued or
agreed that private sector donors, notably the Gates Foundation, were the major drivers of both the
gender agenda and market-based turn in the CGIAR. In other words, through the lens of knowledge
politics, we see how institutional and disciplinary power dynamics situate some groups of human
actors, many of whom have diverging interests and values, differently in the broader system of crop
breeding organisations. This renders such actors, notably crop breeders and donors, more ‘powerful’
and strategically positioned in market design and construction. Thus, the question of whose demand

is intimately connected to the question of who demands.
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Donors may or may not favour market segments that include defined gender objectives, depending
on whether these are perceived to have the highest achievable impact and how impact is measured
and valued. Other factors such as the level of poverty, the size of the market, the market value, the
number of farmers and predicted growth may come to outweigh gender objectives (although these
are not mutually exclusive). Notably, a gender specialist shared a story of when she had been told by
a donor representative that what was most critical was the market and the economics at play, and
that “we can get it without gender, but with gender it sounds nice”. This may suggest that gender
commitments are, at times, mostly tokenistic and an act of lip service. As an interlocutor observed:

“[T]he Gates programme officers that | know, mostly haven’t taken gender very seriously”.

These comments raise important questions about what will, in fact, be considered ‘valuable’ within a
market-based framework to crop breeding. As argued by Doganova (2020), the broader question of
“what is the value of (...)?” is “increasingly addressed in the language of quantification and economic
calculation” (p. 256). Tellingly, there are increasing efforts in the CGIAR to generate market
intelligence that allows economic values to be assigned to different crop traits. Among others, several
CGIAR breeding programmes, some with financial support from the EiB, have carried out projects in
cooperation with the private company AbacusBio (e.g. Balogun et al. 2022; Ibabao 2019; Teeken et al.
2021). AbacusBio uses a software called 1000Minds, which is based on conjoint analysis that ‘forces’
surveyed value chain actors to make trait-by-trait trade-offs, where each trait has a quantitative value
(Balogun et al. 2022). The output of the survey “provides insights into segmentation of the population
(...) [and] also informs derivation of economic values that can be employed by breeders in making
selection decisions” (Balogun et al. 2022). Thus, 1000Minds represent another type of boundary-

making and world-making Baradian apparatus.

However, attaching monetary values to the social functions of crops has proven difficult, as expressed

by a crop breeder:

We hear this in cassava for example, “in-ground storability”, how long something can stay in
the ground after it has matured. You can’t put a dollar value on that because the reason for
that is its flexibility and harvest. It is a food security function. (...) So, try to define a market
around that or put a value on that... | mean, good luck! | don’t even know how you can. So, we
are struggling with that a little bit and re-defining what a market means is. (...) Because
otherwise we are not going to get out of that same rut of yield. Because yield means more

profit, right, you can’t argue with that. There is a dollar value very heavily attached tothat.

Thus, some interlocutors expressed concerns about what would happen to crops and crop

characteristics, trait and products considered unproductive or less economically valuable. As a gender
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specialist expressed it: “My worry though is, like, the big funders of breeding research are very, very
interested in the market-based breeding. And so, over time, you'll find that the breeding for these
nonmarket-oriented varieties become a bit of a challenge”. They further pointed out that many
women small-holders are customarily in charge of nonmarket-oriented varieties, which often
constitute subsistence or food security crops. In contrast, crops such as maize were described by an
agricultural economist as “one of the business-wise most interesting crops. It’s bulky, it is cultivated
everywhere and they can buy it every year [because it is a hybrid]. So, seed companies have a real
interest in growing maize. Unlike if you grow sorghum; as a company, that is not really a money-
maker”. What is articulated here is a recognition of the fundamentally important role that the crops

and their characteristics play in shaping agricultural development.

The ways in which the traits of for example cassava and maize have primed for very different
agricultural, and therefore societal, trajectories have long been recognised by agrarian scholars and
environmental historians (e.g. McCann 2007; Scott 2009, 2017). Contemporary studies of the same
crops have shown that also today their characteristics may both promote or inhibit enrolment in
market relations (e.g. Fischer 2022; Roman and Westengen 2022). Fischer (2022) uses the concept of
intra-action to describe how the properties of maize intra-act “with local ecologies and farm practices
as well as with markets and policies”. Moreover, crops are also implicated in the performance of
gender (e.g. Fritz 1999; Howard 2003; Padmanabhan 2007; Tapia and De la Torre 1998). For instance,
Amadiume (1987) and Korieh (2007, 2010) show how yams and cassava have been a defining feature
of male and female identity in Nigeria, respectively. Thus, we have to, as Catriona Sandilands argues
when discussing the feminist vegetal turn, “look at the specific, material ways in which particular
people have relations with particular plants in particular moments, both as these relations may serve
the interests of heteropatriarchal capitalism and as they might offer sites of resistance” (Cielemecka

and Szczygielska 2019).

However, upon questioning, a crop breeder from the DLB was quick to argue that market-based

approaches would leave no trait behind:

Almost any trait has economic value. If somebody values it, that is a market. [...] If somebody
likes it, that is a market. Everything has a market! What may differ is the size of that market.
What you may say is that there are niche markets and there are bigger markets. There are

winning traits and must-have traits. [...] So this is why | find it completely encompassing.

This is reminiscence of Donna Haraway’s ‘gene fetishism’ (building on Marx’s ‘commodity fetishism’),
where genes themselves are seen as the source of value (Haraway 1997). “This kind of gene fetishism”,

Haraway (1997) argues, “rests on the denial and disavowal of all the natural-social articulations and
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agentic relationships among researchers, farmers, factory workers, patients, policy-makers,
molecules, model organisms, machines, forests, seeds, financial instruments, computers, and much
else that bring ‘genes’ into material-semiotic being" (p. 143). Similarly, the kind of ‘trait fetishism’
(which is fundamentally a type of gene fetishism) we have observed in market-based approaches to
demand-led and gender-responsive crop breeding may have the effect of concealing the human-
nonhuman intra-actions and the knowledge politics involved in bringing the trait into being orindeed
render some traits (and their underlying relational arrangements and politics) less visible, notably
those considered less economically valuable or for which it is challenging to determine a monetary

value.

Gender and the market as a normative agenda

Ideologically, the market was seen by proponents of market-based approaches as a way to transform
‘traditional’, subsistence-based livelihoods of resource-poor, small-scale farmers. Firmly situated
within the neoliberal project, a crop breeder involved in the DLB expressed: “we want to transform
farmers livelihood mainly with income generation”; while another argued that “you don’t have to
grow something because you eat it. No, it is because it has a market. Once you have the money, you
can decide what to eat”. Moreover, the market and market-based approaches were portrayed as

equitable, fair and self-sustaining, as exemplified by a statement by a crop breeder of the DLB:

The more you do business-oriented breeding, the more it helps everybody. {(...) It does not
disadvantage any group. (...) It doesn’t matter whether you are a man or woman. Anybody can

do business.

Indicative of the conflated relationship between the neoliberal project and the gender agenda, this
and similar statements further echoed a perception of women as entrepreneurial, business savvy and
“pretty competitive. (...) just go downtown [to the marketplace] and you’ll see”, as one interlocutor
said. Such a perception also aligns with a normative perspective where individuals are expected “to
take care of themselves and operate successfully under competition” (Altan-Olcay 2015; also see
Rankin 2010). Highlighting such characteristics are seen as moving beyond (albeit not fully replacing)
traditional and more degrading conceptions of ‘third world women’ as “helpless beggars” (Bajde 2013)
and “suffering victims” (Valencia-Fourcans and Hawkins 2016) who lack agency and become passive
recipients of development (e.g. Mohanty 1984; Peterson 2010; Spivak 1988; Wilson 2011). As a gender

specialist expressed when talking about African women agri-business owners:

[Let’s] not paint a black tone picture [of] a woman with a [hand] hoe, you know, struggling
there with a torn kitenge (...) Look, they are providing employment! Look, they have overcome

so many barriers for them to be where they are!
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Constructing women in this way shares strong parallels also to neoliberal and normative arguments
for efficiency. As touched upon, market-based approaches more broadly are framed as a way to
increase the efficiency and effectiveness of crop breeding in terms of, most notably, higher varietal
adoption and turnover rates and, as a result, enhanced development impacts and (nonmonetary)
returns on donor investments. More specifically, market-based approaches also tap into the
“efficiency argument for gender equality”, which is strongly related to the “business case for gender
equality” and “gender as smart economics” (e.g. Berik 2017; Chant and Sweetman 2012; Roberts and
Soederberg 2012; World Bank 2006, 2012), thus further demonstrating the conflation of the neoliberal

project and the gender agenda.

With a legacy dating back to the Women and Development paradigm of the 1970s (Chant and
Sweetman 2012), the efficiency argument holds that reducing gender inequality and investing in
women results in more effective corporate performance, higher economic growth and improved
development outcomes. Women are often portrayed as being more efficient and responsible than
their male counterparts (e.g. for child health, nutrition and education) (e.g. Lyon et al. 2019; Priigl and
Joshi 2021), but prevented from reaching their full, ‘untapped potential’ due to gender inequalities in,
for instance, access to productive resources and markets (e.g. FAO 2011). Thus, by integrating women
more tightly into the market, market-based approaches are also framed as a way to contribute to

gender equality and women’s empowerment.

Doss (2017, 2018), however, draws attention to how the conceptual thinking and empirical basis for
women-focused agricultural development have yet to be well developed (also see e.g. Anderson et al.
2020; O’Laughlin 2007). Gengenbach et al. (2018) further note how the assumption that “simply
incorporating women farmers into agricultural value chains will boost rural incomes and food security”
is problematic as it tends to ignore “varied axes of differentiation among rural women” (Gengenbach
et al. 2018). Among others, access to well-functioning markets, market information and bargaining
power during market exchanges can be highly structured according to intersectional gender norms
and relations (World Bank et al. 2009). Thus, while place and time-specific nuances exist (e.g.
Crossland et al. 2021; Forsythe et al. 2015, 2016; Orr et al. 2016; Quisumbing et al. 2015; Rousseau et
al. 2019), several studies have shown that the introduction of new crop varieties and shifts in markets
and on-farm practices can enhance men’s control over crops and decision-making at the cost of female
disenfranchisement, particularly when food and subsistence crops become commercialised, while
women continue to supply the agricultural labour (e.g. Carney and Watts 1990, 1991; Dolan 2001;
Dzanku et al. 2021; Fischer and Qaim 2012; Kent 2018; Njuki et al. 2011; Sorensen 1996; Tavenner et
al. 2019). Thus, a gender specialist expressed her concern about the attention afforded to

commercialisation in the CGIAR:
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[A] lot of the work that we do is about commercialisation. And | find that quite problematic for
two reasons: because commercialisation | think is very gendered, and two, because | don’t
think necessarily everybody wants to go for commercialisation. (...) | think when you go into
commercialisation then (...) suddenly you change the division of labour and the benefits. And
then there is probably the question also for those who are interested in commercialisation

[but] can’t actually get there.

In other words, the evidence base supporting market-based approaches to gender equality and
women’s empowerment remains poor (Gengenbach et al. 2018). Furthermore, the efficiency
argument for gender equality has been strongly criticised by feminist scholars for defining agency and
empowerment as an exercise of individual choice and preferences and in terms of efficiency,
productivity, market participation and acquisition of assets. They argue that such a narrow definition
may undermine relational, structural and collective dimensions of agency and gender and strengthen
rather than challenge patriarchal and capitalist institutions of power (e.g. Chant and Sweetman 2012;
Collins 2016; Cornwall and Rivas 2015; Esquivel 2017; Haydon et al. 2021; Lewis 2001; Roberts and
Soederberg 2012; Wilson 2011, 2015).

However, as noted by Ferguson (2015), there is currently little funding outside of the “business case
for gender equality” framework, which means that gender experts often “end up speaking in this
language and preparing reports, speeches and presentations that reinforce the embedding of a
narrow and problematic vision of gender equality”. Indeed, the efficiency argument has become highly
advocated by private sector donors, including the Gates Foundation (e.g. Gates Foundation 2008,
2012, n.d.; Farhall and Rickards 2021; Fejerskov 2017, 2018; Gates 2014, 2019; Haydon et al. 2021).
For instance, in their orientation document on “Creating gender-responsive agricultural development
programs”, women are considered instrumental to the success of the foundation, including for the
adoption of agricultural technologies (e.g. crop varieties) and for increasing agricultural production
(Gates Foundation 2012). Furthermore, published in 2018, the first Foundation-wide gender strategy

focuses on women’s economic empowerment (Gates Foundation n.d).

Thus, when the market is promoted as a normative agenda entailing a set of neoliberal values, such
as individualism, effectiveness and competition, according to which demand, gender equality and
empowerment become defined, it may contribute to changing the “perceptions of individual worth
or value, away from an inherent humanness or collection of basic rights, and towards consideration
of what they [women] can contribute economically” (Haydon et al. 2021). Thus, while the market as a
normative agenda may bring the individualised demand of the ‘entrepreneurial woman’ to the fore,

many questions remain about the potential of market-based approaches to bring about socially just
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change at the collective, normative and structural level. Furthermore, what may the implications be
when gender equality and women’s empowerment come to hinge on the uncertainty of the market

and the commercial success of crop commodities and produce?

Conclusion

Market-based approaches have become a prominent mean to contribute to more demand-led and
gender-responsive crop breeding. This is evident from initiatives and high-level organisational
commitments in the CGIAR, including the conceptual and methodological frameworks and tools
developed by the Excellence in Breeding (EiB) Platform and the Gender and Breeding Initiative (GBI).
However, despite the now frequent use of the term market in crop breeding discourses, little critical
attention has been paid to the meaning of this concept and its co-construction with demand and
gender, including in relation to societal development objectives. Using a combination of perspectives
from political agronomy and feminist STS, we sought to unpack these concepts and their mutual
shaping, with the aim of contributing to the understanding of how gender-responsive demand is
constructed in development-oriented crop breeding. We argue that, by putting these two scholarly
streams into conversation, we gain a richer empirical and theoretical understanding of the co-

construction of markets, demand and gender.

Conceiving of the market as an ongoing, relational performance consisting of intra-acting discourses,
practices and human and nonhuman actors enables an understanding of how the market, demand
and gender are given different shapes, meanings and outcomes in co-constructed ways, including in
ways where the market discourse often comes to dominate. Political agronomy helps foreground the
human actors, institutional settings and broader narratives and discourses. In particular, through the
lens of knowledge politics, we saw how disciplinary and institutional power dynamics situate crop
breeders and donors in especially powerful and strategic positions in market design and construction.
Additionally, the contested agronomy argument helped situate and contextualise market-based
approaches, especially as they relate to the neoliberal project and the participation and gender
agendas. Feminist STS, in turn, in this case using a Baradian framework, allowed us to expand the
analytical lens to include materiality and nonhuman actors, including the performative role of the G+
Tools, the 1000Minds software, research methods and crops in the co-construction of markets,
demand and gender. Accordingly, feminist STS can complement the cultural and discursive analysis of
political agronomy, taking gender into account beyond a mere nod to its importance. Furthermore,
feminist perspectives draw into sharp relief the question of who becomes included and excluded as

markets become constructed, determining whose demand comes to matter.

20



We found that the market in one sense simply means utilising the socioeconomic institution, the
marketplace, as the solicitor of demand. In the marketplace, gender tends to be reduced to a variable
used to constitute market segments. Including gender as a variable or component represents a
politically strategic way of rendering gender tangible in a more technical, biophysical and integrative
sense, which in turn can help support gender objectives in and through crop breeding. However, such
an integrative component approach may mask the complexity, relationality and institutional and
structural dimensions of gender and thus limit our understanding of what constitutes demand.
Furthermore, in being one variable among many according to which markets and demands are defined
and targeted, and where crop breeders and donors hold much of decision-making power relative to

gender specialists, gender appears to take a backseat.

The market-based understanding of gender thus becomes political. As a normative agenda, the market
represents a way to transform ‘traditional’, subsistence-based livelihoods of resource-poor, small-
scale farmers in ways that are fair, equitable and sustainable. Gender and demand are framed in
neoliberal agential terms, with women constructed as competitive, business savvy, entrepreneurial,
responsible and efficient, which in many ways casts women and their agency in more empowering
ways. However, there is currently little evidence supporting market-based approaches to gender
equality and women’s empowerment in agriculture. Indeed, such claims remain problematic as
intersectional gender norms and power relations often shape access to markets and information, as
well as bargaining and buying power. Furthermore, defining agency and empowerment in terms of
individualism, efficiency and market access may undermine, as above, the relational, structural and
collective aspects of agency and gender and strengthen rather than challenge patriarchal and capitalist

institutions of power.

Across the continuum from socioeconomic institution to normative agenda, the market is pivotal in
the creation of an economic and ideological framework through which people, crops and crop
products, traits and characteristics are afforded value. This further gives rise to a form of trait fetishism
that may come to conceal the human and nonhuman intra-actions and the knowledge politics that
bring traits into being, while rendering some traits less visible. Indeed, the analysis revealed how
humans and nonhumans that do not readily fall within the narrow confines of such a framework may
stand in danger of being excluded; as being part of a ‘deficient’, ‘defective’ or even ‘dead’ nonmarket.
In other words, the market creates insiders and outsider, inclusions and exclusions. Thus, it matters
which markets are made, by whom and how, which in turn shape whose demand comes to matter.

These are considerations that should be at the forefront as market-based approaches to crop breeding
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for development are being developed and promoted, including in relation to gender and other social

development objectives.

The article contributes to political agronomy and feminist STS by empirically investigating the co-
construction of markets, demand and gender in crop breeding for development, which remains an
underexplored topic in both fields. Additionally, we argue that gender needs to be added as a fourth
agenda to the contested agronomy argument, and that doing so allows us to better contextualise and
evaluate new market-based approaches. We further assert that political agronomy can benefit from
taking feminist STS analysis of materiality and nonhumans seriously, among others because they are
sites of human and material resistance to ideologically driven constructions of markets, demand and
gender. Given the centrality of gender in farming systems and agriculturalknowledge production and
technological innovation, the gender agenda and feminist analysis have the potential for broader
applications in political agronomy. As such, this article contributes towards advancing a feminist

political agronomy.
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Abstract

Gender matters in agriculture and crop breeding teams are increasingly being asked to develop plant
varieties that respond to the needs and preferences of both men and women. Achieving gender-
responsive crop breeding requires communication and cooperation across disciplines, not least between
crop breeders and gender specialists. The coming together of plant sciences and gender studies
necessitates novel ideas, concepts, and approaches that unite nature with culture and the material with
the social. However, the development of such approaches is still in its infancy. Empirically grounded in
experiences in and observations of social and natural scientists working at the intersection of gender and
crop breeding in an African context, this article contributes to filling this gap by proposing the concept of
the “feminist crop”. The feminist crop captures the entanglement of crops with women’s embodied
practices, knowledges, capabilities, and power, and contributes to an ethico-onto-epistemological and
methodological investigation of how intersectional gender identities and relations are embedded in
plant—people entanglements. Using examples from banana, yam, and cassava, | explore how the feminist
crop can expand the boundaries of how we think about agency, power, and empowerment in agriculture,
as well as how plant genome editing grounded in the feminist crop concept may be used as a feminist tool
to entangle plants and people in more socially just ways. Ultimately then, the feminist crop contributes to

advancing feminist crop breeding.
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Introduction

Gender matters in agriculture: gender norms and relations shape how, under what conditions, and to
what ends different groups of men and women produce, process, consume, store, trade, and market
seeds, crops, and crop products (e.g., FAO 2011; Kerr 2017; Quisumbing et al. 2014; Raney et al. 2011).
This, in turn, may manifest itself in the form of different knowledges of and preferences for crop species
and traits (e.g., Weltzien et al. 2019; Marimo et al. 2020). For instance, women farmers in West Africa
have been found to prefer sorghum varieties that can withstand low soil fertility as they experience less
reliable access to fertile land, manure, and fertilizers (Leiser et al. 2018). Public crop breeding has a
relatively long tradition of including the perspectives of men and women farmers, commonly during
evaluation of released or soon-to-be released crop varieties (e.g., Ashby and Sperling 1995; Chambers,
Pacey, and Thrupp 1989; Sperling, Loevinsohn, and Ntabomvura 1993), while input from social scientists
has been considered most relevant later in or in the aftermath of the crop breeding process, such as during
adoption studies and impact assessments. More recently, in a bid to increase adoption and development
impacts of improved crop varieties, more systematic approaches for incorporating gender and social
sciences perspectives earlier in the crop breeding process are being developed (e.g., Ashby and Polar
2019; Forsythe et al. 2021). Such initiatives and projects are making important conceptual and

methodological strides toward gender-responsive and transformative crop breeding.

However, interdisciplinary application of natural and social sciences is hampered by the different onto-
epistemological groundings on which the disciplines are based. Of most concern for the present article is
the nature/culture and material/social dualisms which crop breeders and gender specialists largely
operate on either side of, respectively. Thus, in moving towards feminist practices and outcomes of crop
breeding, there is also a need for novel ethico-onto-epistemological (Barad 2007) ideas, concepts, and

approaches.

Inspired by feminist technoscience studies, critical plant studies, and related scholarships, this article
explores what may be gained from applying a naturecultural and sociomaterial ontology and more-than-
human and distributive notion of agency in the context of crop breeding for development by introducing
the concept of the “feminist crop”. The largely theoretical exploration is empirically grounded in personal
experiences in trying to combine a background in molecular crop breeding with gender and feminist
studies, as well as through interactions with natural and social scientists working at this intersection. As
part of my doctoral fieldwork, | interviewed crop breeders and gender specialists working in or together

with the Consultative Group for International Agricultural Research (CGIAR) Consortium in Africa about



the ways in which they incorporate gender and women’s interests, needs, and empowerment in their
work. | also observed first-hand the struggles and successes in working across disciplines through
participation at workshops and conferences that dealt with gender-responsiveness and transformation in

crop breeding and seed systems in Africa.

| start by illustrating the close entanglements that exist between people and plants, and the ways such
entanglements may be gendered. Subsequently, | introduce the feminist crop, before exploring the onto-
epistemological and methodological implications of this concept for crop breeders and gender specialists,
using banana, yam, and cassava as examples. This will include an investigation of how plant genome
editing may be wielded as a tool for feminist intervention and politics in and through crop breeding.
Through this exploration we arrive at the ethical groundings of the feminist crop, which asks us to take

responsibility what comes to matter and what becomes excluded in plant—people entanglements.

The article contributes to both the field of crop breeding and gender studies—not least in being among
the first to address the intersection of feminism and plant genome editing, thus adding to a growing
literature on the societal implications and democratization of the technology (e.g., Jasanoff, Hurlbut, and
Saha 2015, 2019; Montenegro de Wit 2020; Shaw 2020; see also Bryant and Pini 2006 and Ezezika et al.
2013)—as well as to feminist technoscience studies by expanding its scope to the relatively unexplored
area of crop breeding for development in an African context. African (feminist) science and technology
studies is a growing, albeit comparably small, field of study (WISER, n.d.; but do see e.g., Augusto 2007;
Bauchspies 2009; Borenstein 2021; Foster 2017; Henry, Oliver, and Winters 2019; Lamoureaux and
Rottenburg 2021; Mavhunga 2017; Okune 2020; Paxling 2019a, b; Pollock 2014; Rottenburg 2009).
Engaging with both African feminist and womanist scholars, local and Indigenous knowledges in Africa,
and African women’s and men’s unique experiences with material culture and technology can contribute
novel ways of understanding innovation, subjectivity, agency, power, philosophy, ontology, epistemology,
and ethics, all of which are at the heart of feminist technoscience studies. Agricultural knowledge and
(bio)technological innovation represents an important vantage point from which to study such and related
aspects, given the centrality of agriculture in the lives of many African women and men, as well as the
situatedness of plant breeding at multiple intersections of interest, including North-South, local-global,
coloniality-indigeneity, nature-culture, material-social, plant-people, and masculinity-femininity. There is
furthermore a need to treat the African continent not simply as a place from which data can be extracted

and to which Western-derived concepts can readily be applied, but a place of theory-building and concept-



formation (Mavhunga 2017). This article attempts to do just that, all the while recognizing my own

position and privileges as a white scholar from the North.

Plant-People Entanglements and the Construction of Gender

Historically, plants, seeds, and food are thought to have been particularly important in the construction
and reproduction of the “female self”, including in African countries, as women have been, and in many
communities continue to be, the primary experimenters, collectors, exchangers, carers, domesticators,
and processors of plants (e.g., Amadiume 1987; Avakian 1997; Avakian and Haber 2005; Carney 2001;
Hastorf 1998; Fritz 1999; Howard 2003; Inness 2001; Jaffe and Kaler 2016; Shirungu and
Cheikhyoussef 2018; Steenkamp 2003; Tapia and De la Torre 1998; Tyler and Fraser 2016; Williams-Forson
2006, 2010). In these roles, women may find a source of security, skills, knowledge-making, joy, pride,
privilege, and self-esteem, as well as drudgery, frustration, concern, and worry. Undoubtedly, crops and
food also play an important role in the construction of male identity and masculinity (e.g., Greenebaum
and Dexter 2018; Korieh 2007, 2010; Saugeres 2002; Sumpter 2015). For instance, in Northern Ghana,
cultivation of millet, including the delicate practice of weeding, is at the heart of men’s identity

(Padmanabhan 2007).

"

In turn, humans help make plants who and what they are: through “formal” and “informal” crop breeding,
we literally help determine what the plants look like, can do, and what they experience. As human
behaviors and social systems, including the structures and practices of crop breeding, are often strongly
delineated along lines of gendered power relations, the biological-material properties and capacities of
plants—their “plantiness”, defined by Head, Atchison, and Gates (2012, 27) as “an assemblage of the
shared differences of plants from other beings”—may come to invite or inhibit the doing of particular
gender performances and relations. Head, Atchison, and Gates (2012, 27) further note how “[t]he specifics

of plantiness help us to consider the specifics of plant agency — how it comes out of certain material

capacities — and how that prefigures relations with people”.

We thus see how plants and people are not separate, bounded entities but rather emerge through and in
naturecultural and sociomaterial relations with each other: they are plant—people entanglements (van der
Veen 2014); a concept used by Hodder (2011) to describes the various ways and forms in which humans
and things get caught up with and depend on each other (see Barton and Denham 2018 for a beautiful

visual illustration of plant—people entanglements). Such an ontological understanding has



epistemological, methodological, and ethical implications, which will be explored following the

introduction of the feminist crop concept.

The Feminist Crop Concept and the Advancement of Feminist Crop Breeding

The concept of the feminist crop captures the entanglement of crops with women’s embodied practices,
knowledges, capabilities, and power. It delineates a co-constituted nature of humans and plants that is at
the same time ubiquitous, grounded, and gendered. The concept contributes to an ethico-onto-
epistemological and methodological investigation of how intersectional gender identities and relations
are embedded not only in human systems, but in plants and more specifically plant—people
entanglements, which shifts the thinking and practices of both biophysical researcher and social scientists.
By bringing together the natural and the material on the one hand, and the social and cultural on the
other, the feminist crop further provides a common ground on which the two disciplines can engage.
Another key feature of the feminist crop is that it situates ethics and justice at the heart of crop breeding.
More specifically, the feminist crop advances a decision-making process guided more explicitly by an
ethics of mattering and exclusion, which asks scientists and their institutions to promote epistemic justice
and take responsibility for what comes to matter and what becomes excluded in plant—people

entanglements. Ultimately then, the feminist crop contributes to advancing feminist crop breeding.

The feminist crop should not be mistaken for promoting a feminine science (Harding 1991) or breeding
for ‘women’s traits’ or ‘women’s crops’. Such language may reinforce heteronormative and essentializing
assumptions that can have real sociomaterial implications, for instance by restricting access to and control
over more lucrative income-generating opportunities by women (e.g., Polar et al. 2021). Additionally,
calling crops feminist may be accused of anthropomorphism (Gibson and Gagliano 2017), which may seem
paradoxical given that a more-than-human ontology is meant to challenge human exceptionalism and
subvert the tendency of perceiving nonhumans from an anthropocentric perspective. Furthermore, given
the plurality of feminisms, it may appear contradictory to talk of a feminist crop in the singular. However,
the feminist crop is meant to be adaptable to multiple ways of understanding feminism or African
womanism, as well as being an acknowledgement of the agential (feminist) capacities and selfhood of
plants, as recognized in Indigenous cosmologies and knowledge systems for centuries (e.g., Kimmerer

2013; Kohn 2013; Miller 2019; Nathen 2018).

Next, | explore some possible implications of the feminist crop to the thinking and doing of crop breeders

and gender specialists.



Breeding Plant—People Entanglements

The main concern of crop breeders is how the genetics of the crop plant interact with the environment to
give the plant its phenotype. Comparably less attention has been paid to how the choices crop breeders
make in the field or in the lab implicitly involves a decision about who and what gets entangled and
disentangled and in what ways. Applying the feminist crop concept infers not only an appreciation of the
constitutive role that nonhumans play in the making of plant breeding knowledge but also acknowledging

that, once disseminated, crop plants have agency in shaping human identities, roles, and relations.

To illustrate this, | draw on my past experiences working as a biotechnologist on genetically modified
bananas (Musa spp.) in a plant sciences laboratory in Nairobi, Kenya. Through the incorporation of two
genes from sweet pepper (i.e., Hrap and Pflpl), these bananas were modified to become resistant against
the plant disease Banana Xanthomonas Wilt (BXW). My daily laboratory life consisted of a whole
mishmash of “actants” (see, e.g., Latour 1996 for a definition): bacteria, genes, embryonic banana cells,
antibiotics, nutrients, enzymes, petri dishes, pipettes, PCR machines, and computer software. | felt
disappointed, frustrated, and sad when the bacteria did not behave as | wanted them to or the banana
plants died, even after long hours of tending to. | felt confident, excited, and joyful when green,
fluorescent light was emitted from the banana cells, literally signalling to me that they had successfully
been genetically transformed. The power of hindsight ultimately led me to understand that every one of
these actants played a meaningful role in the making of this knowledge, which in turn produced the very
actants themselves, myself included. In what ways, then, did the choices made in the lab, which were
structured by this array of actants and their relations, imply a choice about who or what would become

entangled and disentangled and in what ways?

Bananas are of cultural and ritual importance in several African countries, as well as a pivotal source of
income and food high in starch and some essential vitamins and minerals (Karamura et al. 1999; Mbabazi
et al. 2020). In choosing bananas as the crop of choice and BXW as the problem to be addressed, the
around 100 million people who depend on the cultivation of bananas, most of whom are small-scale
farmers residing in East and Central Africa (Karamura, Karamura, and Tinzaara 2012; Tripathi et al. 2009,
2013), initially became entangled. This, in turn, partly disentangled those whose more pressing concerns
include low soil fertility, drought, socio-economic factors such as lack of markets and roads, and other
pests and diseases (e.g., Panama disease, sigatoka, weevils, and nematodes) (e.g., Wairegi et al. 2010).
Furthermore, the choice of the cultivars ‘Sukali Ndiizi’ and ‘Cavendish Williams’ narrowed the plant—

people entanglement to those who cultivate small dessert bananas and larger commercial bananas,



respectively. Additionally, those apprehensive about or unable to adopt (for instance due to lack of money
and other productive resources) improved crop varieties and, more specifically, genetically engineered

crops became further disentangled.

Moreover, prioritizing agronomic traits implicitly meant prioritizing those socioeconomic and
sociocultural groups whose main interests relate to production and marketing and less so with processing
and consumption (e.g., good taste and aroma, soft texture, and yellow color). Due to gender norms and
roles in banana farming and value chains, women have been found to be more concerned with cooking
quality (and thus cooking bananas), such as heat retaining ability, and men with beer quality (and thus
beer bananas) and cultivars with big bunches and extended shelf life (e.g., Marimo et al. 2020; Rietveld
and Farnworth 2018; Sanya et al. 2018). Furthermore, in East Africa, men are commonly the ones
controlling the banana plantations although women contribute much of the labor, such as during weeding
and management of disease (Rietveld and Farnworth 2018). Consequently, breeding for increased
productivity (through disease resistance) may disentangle women whose preferences and needs are not
met or entangle women in ways that increase their drudgery (e.g., Addison and Schnurr 2016). In other
words, becoming entangled is not intrinsically positive. Thus, it is not enough to merely ask who and what

gets entangled and disentangled, but also in what ways and to what outcomes.

Then again, breeding for BWX resistance may entangle in beneficial ways those men and most notably
women who spend time and drudgery having to manage the disease, and who may lose income and other
opportunities because of the disease. It may also help re-entangle women who have adopted other crops
(e.g., maize) in favor of bananas due to the high disease pressure caused by BXW. Ultimately however, as
bananas often represent a cash crop, men are traditionally responsible for harvesting and controlling the
income from sales (Rietveld and Farnworth 2018). In some cases, women feel like they have no choice but
to sell bananas without their husbands’ permission, which may result in domestic violence (Rietveld and

Farnworth 2018). Again, we see how women and men become differentially entangled.

What may technical advances within molecular crop breeding hold for feminist crops and feminist crop
breeding? Could molecular breeding tools expand our possibilities of engaging with plantiness and plant
agency in ways that allow for more socially just entanglements to be made? Following Roy (2018), I will
argue for a reframing of “how we might think about molecular biology and feminism together, how we
may be able to work together to create new lines of flight to think about the world that we inhabit, and

how we can produce knowledge about that world” (Roy 2018, 24). | draw attention to genome editing



and more specifically the clustered regularly interspaced short palindromic repeats (CRISPR) and CRISPR-
associated protein (Cas) system. CRISPR-Cas takes advantage of an adaptive immune system in bacteria
and archaea to control the introduction of targeted, sequence-specific variation (Jinek et al. 2012). While
there is still a long way to go before CRISPR editing of plants become economically and technically feasible
(e.g., Massel et al. 2020), as well as politically, regulatory, socioculturally, and ethically acceptable in
certain parts of the world (e.g., Bartkowski et al. 2018; Rock and Schurman 2020), new opportunities for

feminist crop breeding may unfold as CRISPR-Cas becomes increasingly advanced and versatile.

For instance, improved opportunities for conducting functional assessments of gene functions and
regulatory elements can enhance our understanding of the molecular and physiological basis of preferred
plant characteristics that have yet to be translated into “breed-able” traits (e.g., ‘good aroma’ and ‘ease
of threshing’). Genome editing can also help conserve genetic variation and desirable qualities of
landraces and local varieties that are often highly appreciated for their culinary and cultural value or
introduce genetic variability in cases where the gene pool does not contain genetic variability for traits
important for certain end-uses and end-users. Additionally, genome editing can prove helpful in breeding
for polygenic traits (i.e., controlled by multiple genes), such as in the case of many quality traits that
traditionally are considered more important to women (e.g., Marimo et al. 2020; Teeken et al. 2018;
Weltzien et al. 2019). Furthermore, the ability to now add both qualitative and quantitative traits to elite
varieties in a single generation without the effect of linkage drag (i.e., where undesirable genomic
segments are linked to the gene of interest) enables breeding teams to respond more swiftly to new
understandings of the gendered nature of plant—human entanglements and to shifting user preferences

(e.g., Scheben and Edwards 2018).

Finally, the development of “lab-free” genome editing protocols, where genome editing is performed
directly in glasshouses and growth rooms (e.g., Massel et al. 2020), could help meet some of the critique
that the more laboratory-oriented and technically advanced, and thus less accessible, knowledge
underlying this form of crop breeding may increase the “distance” between scientists and lay people (or,
rather, lay experts) (e.g., Bonneuil, Foyer, and Wynne 2014; Montenegro de Wit 2020; Wynne 2001). Still,
empbhasis should be placed on developing a democratic and inclusive innovation process, particularly in
light of findings suggesting limited integration of user and gender perspectives in banana research and
technology development (e.g., Kawarazuka et al. 2020; Sanya et al. 2017), which has contributed to low

levels of varietal adoption in some cases (e.g., Akankwasa et al. 2013; Marimo et al. 2020; Thiele et al.



2021). This is sobering considering the experiential and tacit knowledge and expertise that both men and
women hold as a result of their central roles in banana food and cropping systems and value chains (e.g.,
Ajambo et al. 2018; Bechoff et al. 2020; Karamura et al. 2004; Kawarazuka et al. 2020), which is (or should

be) central to the breeding process.

A democratic and inclusive research and innovation process would require opening up spaces for
meaningful participation and decision-making and institutionalizing local and Indigenous knowledges and
women as intellectual and technological agents through creative, collaborative, and participatory action
research and transformative learning (e.g., Baker 2012; Callon, Lascoumes, and Barthe 2009; Mezirow and
Associates 2000; Montenegro de Wit 2020; Shaw 2020; Song and Vernooy 2010; Wakeford and Sanchez
2018; Weasel 2011). Developed in such a way, and grounded in the concept of the feminist crop, CRISPR-

Cas can come to play important roles in advancing gender-responsive and transformative crop breeding.

Tracing (Dis)Empowerment Pathways along Plant—People Entanglements

Many social scientists are concerned with the closely interlinked concepts of agency and power in
understanding social structures, behaviors, and relations, including pathways of empowerment and
disempowerment (e.g., Cornwall 2016; Galie and Farnworth 2019; Gammage, Kabeer, and Rodgers 2016;
Kabeer 1999; Pansardi 2012; Rowland 1997). Most commonly, nonhumans are treated simply as resources
and assets that affect, among others, a person’s ability to bargain and make decisions. However, by
conceiving of human agency and action as mediated not only through social relations but through and
(re)configured by plantiness and plant agency, we can come to understand the construction and
reproduction of intersectional gender identities and relations and (dis)empowerment in agriculture in

novel ways.

An illustrative example includes that of yam and cassava in Nigeria. Until more recent times, the starchy
yam (Dioscorea spp.) played an important political, economic, sociocultural, and ritual role in Nigeriaand
in particular among the Igbo people, as evident in the Eating of New Yam Festival (ikpo ji) and the
celebration of the yam spirit (Ahiajoku) (Amadiume 1987; Korieh 2010). Known as the “king of crops”
(Achebe 1959, 33-34; Korieh 2007, 2010), yam was considered a men’s crop and a defining feature of male
identity, prestige, and authority (Amadiume 1987; Korieh 2010). The cultivation of yam further helped
shape production relations, trade, land use and tenure systems, and marriage and social alliances (Korieh
2010), often in favor of men who came to control the most important factors of production, including
women and children who often provided much of the labor in producing and processing yams (Korieh

2010).



However, as land became degraded and labor scare during times of hardship and war, starting with the
1918 influenza pandemic and World War |, the hardy, woody root crop cassava (Manihot esculenta) fared
better than yam (Korieh 2010). Up until then, partly due to its toxic and bitter compounds, cassava was
considered a “poor man’s crop” mostly used for animal feed (Korieh 2007). Reinforced by the food crisis
of World War I, the demand for cassava further increased and its production became rather lucrative
(Korieh 2010). Thus, by the 1970s and onwards, the Igbo went from a “yam people at heart” to a “cassava
people at heart” (note, however, that yam remains an important crop in many parts of Nigeria, see e.g.,

Obidiegwu and Akpabio 2017) (Korieh 2007).

Most noteworthy to our story, however, is that, while men also participated in cassava production, it was
Nigerian and Igbo women, at times with contribution from their children, who dominated production,
processing, and marketing (and, in several parts of the country, continue to dominate) (e.g., Apata 2019;
Taiwo and Fasoyiro 2015; Wossen et al. 2017). Korieh (2007, 299) notes how “many women were eager
to admit that their role in household subsistence had increased significantly in recent times. This
transformation in some cases brought out negative responses from the men who now see themselves as
welding less authority in their households”. In other words, cassava helped strengthen the economic
position of women and thus shaped the social and economic relations between women and men, and
with it came a fracturing of the male-yam identity (Korieh 2010). Moreover, women and women’s groups
started to build new knowledges, skills, practices, and cultures associated with cassava, which in turn
enhanced their sense of self-esteem, independence, and confidence (e.g., Korieh 2007, 2010; Ottenberg
1956). The strengthening of women’s (economic) position can further be seen in relation to historical
gender ideologies, including the “ideology of female industriousness, economic self-help, and self-

sufficiency” (Amadiume 1987, 40).

We thus see how agency and various forms of power became mediated through women—cassava
entanglements, which helped configure empowerment pathways along which women could define and
pursue novel life choices and goals. Furthermore, it was not only women who benefited from these
women—cassava entanglements: as the once-neglected “poor man’s crop”, which was mostly considered
appropriate for animal feed, became a national symbol, cassava was itself empowered; it dethroned yam,

the “king of crops”, and became the “mother of all crops” (Korieh 2007).

The empowerment mediated through women—cassava entanglements can only be understood in the
context of the larger ensemble in which plant—people entanglements are embedded, which in this case

included such things as the HIN1 virus, soil quality, warfare, gender ideology, capitalist agriculture,
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colonial rule, food scarcity, and urbanization. For the purpose of this article however, | draw attention to
how the plantiness of cassava “affords” (Nally and Kearns 2020) particular possibilities and actions that

may benefit (some) women.

The ability of cassava to grow in relatively marginal soils with little input even during dry spells may benefit
women who have less reliable access to fertile land and other productive resources (e.g., Ferraro et al.
2016; Korieh 2010). Furthermore, cassava allows for more flexible time management and provides a
source of food when no other fresh food is available as it can be left in the ground for over two years while
still retaining most of its nutritional value (Korieh 2010; Uchechukwu-Agua, Caleb, and Opara 2015). Like
potatoes then, cassava exhibits a “survival ecology” affordance (Nally and Kearns 2020) that helps support
household food security, which traditionally is the responsibility of women. This contrasts to yams, which
are seasonal, challenging to store, and require more labor (e.g., Ferraro et al. 2016; Korieh 2010).
Additionally, cassava can be processed and consumed in multiple ways that often reflect regionality and
ethnicity (Etejere and Bhat 1985). Today, fermented cassava products such as fufu, lafun, and garri make
up a key component and source of carbohydrates in the diets of many Nigerians, while the more highly
nutritious leaves are used in preparing leaf sauce and for animal feed (Achidi et al. 2005; Ferraro et al.

2016).

However, one should avoid painting an overly romanticized picture of the relations between women, and
people and small-scale farmers more generally, and plants. Importantly, there is a need to integrate an
intersectional lens in the study of plant—people entanglements. Indeed, plant—people entanglements are
contingent, flexible, and dynamic: not all women (and men) become entangled with cassava in the same
ways (and some become disentangled all together) and there are limits to the extent to which the
plantiness of cassava can be empowering. For instance, the toxic properties of cassava, along with low
levels of lipids, minerals, vitamins, and protein, mean that it interacts with the human body in ways that
may put people (e.g., pregnant women) and children at risk of zinc, iron, and vitamin A deficiency and
neuropathy (Gegios et al. 2010; Osuntokun 1980). Additionally, in-ground storage means that women are
often victims of theft. Albeit a study from Malawi, Chiwona-Karltun et al. (1998) found that poor women
in particular, who due to their lower social status are more vulnerable to theft, plant bitter cassava to
deter thieves (also see Forsythe, Posthummus, and Martin 2016), even though this comes at greater need
for processing and thus labor to render the roots edible. In other words, bitter taste and toxicity could

represent a strategy of “interrupting power” (Foster 2019), as Laura Foster (2017, 2019) observed for
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Hoodia plants in South Africa, only here bitterness offers a way for poor women in their entanglements

with cassava to act against thieves.

Additionally, once harvested, cassava rapidly deteriorates (although, once processed, the cassava
products can be stored for up to six months) (Zainuddin et al. 2018), which can be a problem for women
who lack of access to post-harvesting facilitates and markets. Moreover, while its cultivation may require
less labor than certain other crops, the processing of the root can be laborious, time-consuming, and
harmful (e.g., Okareh, Ogunfayo, and Atulomah 2015). Finally, Forsythe et al. (2015, 2015) demonstrated
how the extent to which women can benefit from commercialization of cassava depends on such factors

as resource endowment, decision-making power, regionality, ethnicity, migratory status, and life-stage.

What then, are some of the implications of the feminist crop concept for social scientists working within
crop breeding for development? Most notably, analytical frameworks for investigating agency and power
in agriculture, as well as tracing and supporting pathways and interventions through which women’s
empowerment and social change can be achieved, need to take plantiness, plant agency, and “planty
knowledge” (Pitt 2017) into consideration. In the first instance, this could entail empirical investigations
of how different intersectional groups of men and women involved in food and cropping systems
conceptualize and experience (dis)empowerment in relation to plants. Furthermore, social scientists may
need to ask new types of questions that capture both sides of the co-constructive, naturecultural, and
sociomaterial equation, such as not only how social identities, relations and structures shape different
preferences for crop plants and traits, but how the plants themselves may shape such preferences.
Methodological inspiration can be drawn from, among others, more-than-human and multispecies
ethnography (e.g., Gibson, 2018; Kohn 2013; Myers 2017; Nathen 2018; Pitt 2015, 2017). As Gibson (2018)
notes: “By showing, watching, strolling among, discussing, doing, picturing and being guided by plants, we
can come to appreciate their agency. By engaging in the practices of people who worked with plants, we

could gain insight into the multiple ‘matterings’ that emerged in and through such plant practices”.

An Ethically Grounded Feminist Crop

The discussion on who or what gets entangled is fundamentally a discussion about ethics and justice. In
particular, the feminist crop advances a decision-making process guided more explicitly by an “ethics of
mattering” (Barad 2007) and an “ethics of exclusion” (Giraud 2019). An ethics of mattering and exclusion
ask us to take responsibility for which plant—people entanglements come to matter, figuratively and
literally, through our thinking and doing as natural and social scientists, while stressing the need to make

evident and politicize who and what acts; who and what impacts decisions; who and what is responsible;
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and who and what becomes entangled and disentangled and in what ways. Whose values, knowledges,
worldviews, interests, meaning systems, and lives come to matter and are excluded?! How can we bring
excluded humans and nonhumans into the crop breeding process? To design for and from the margins of

entanglements?

Tending to such an ethics implies tending to the socially situated nature of technoscience (Haraway 1988).
In other words, an ethics of mattering and exclusion is an ethics that is reflexive and contextually
accountable on both the individual and institutional level: it includes a recognition of how our positionality
and social embodiment and embeddedness, including inherent biases and deep-seated norms and values,
shape our thinking and doing as scientists; and the need to situate actants, biological and technical events,
and the micro-practices and micropolitics of scientific institutions in the broader context of dominant

structures and practices of knowledge production (Roy 2018).

Indeed, studies have demonstrated the ways in which agrarian development, plant sciences, and plants
themselves have shaped and been shaped by, among others, state formation, capitalism, colonialism,
racial politics, and patriarchy (e.g., Brockway 1979; Carney 2001; Cullather 2010; Eddens 2019; Hobhouse
2005 [1985]; Ives 2017; McCann 2007; Mintz 1985; Osseo-Asare 2014; Ross 2014; Schiebinger 2004). This
has often come at the expense of local and Indigenous men and in particular women, whose relationships
with crops, seeds, and food, and the knowledges, skills, and expertise that arise from these relationships,
often fail to be meaningfully acknowledged and integrated in agricultural technoscience (e.g., Allen and
Sachs 2007; Alston 2000; Kitetu 2008; Resurreccidon and Elmhirst 2020; Stads and Beintema 2017; Twagira
2014; Twyman, Muriel, and Garcia 2015), also as it relates to agricultural biotechnology (e.g., Bonneuil,
Foyer, and Wynne 2014; Ezezika et al. 2013; Fitting 2010; Montenegro de Wit, 2020). To this day, plant
breeding remains highly implicated in North-South relations, where actors such as private sector donors
and international development agencies headquartered in the Global North have much of the definitional,

agenda-setting, and decision-making power.

Accordingly, far from being objective and neutral, the practices of plant breeding, including priority-
setting and varietal design, are highly political, power laden, and value driven. In other words, the feminist
crop has to challenge and take root in a larger entanglement characterized by uneven and intersectional
power-knowledge hierarchies that tend to favor some values, knowledges, knowing subjects, and plant—
people entanglements over others. Thus, the feminist crop also promotes a breeding practice that
advances epistemic justice: a process through which knowledge systems that have been overshadowed

by scientism and epistemic and molecular imperialism are recovered (Visvanathan 2005).

13



Concluding Remarks

In the context of agriculture, to understand gendered power relations requires us to observe the deep
and complex bonds of plant—people entanglements. | have proposed the concept of the feminist crop to
capture the entanglement of crops with women’s embodied practices, knowledges, capabilities, and
power, and to contribute to an ethico-onto-epistemological and methodological investigation of how
intersectional gender identities and relations are embedded in plant—people entanglements. | have
further demonstrated how research into African food and cropping systems and plant breeding can help
expand the boundaries of how we think about agency, power, and empowerment, and shed light on how

plant—people entanglements come, or can come, to matter in different ways to different people.

Both natural and social scientists can benefit from thinking in terms of plant—people entanglements: crop

"

breeders ought not to consider plants and their interactions with the environment (the “natural” and

“material”) in isolation, just as much as gender researchers and social scientists ought not to consider

”

humans (the “social” and “cultural”) in isolation. Indeed, crop breeding is a deeply sociomaterial and
naturecultural practice that is as much about nature, climate, (epi)genetics, and plant physiology as it is

about people, belonging, culture, discourses, value systems, and meaning-making.

What becomes evident, then, is the intimate connections, mutual intelligibility, and complementarity
between the thinking and doing of crop breeders and gender specialists: both address plant—people
entanglements. Assuming an ethically embedded knowledge practice—which promotes epistemic justice
and asks us to take responsibility for what comes to matter and what becomes excluded—each discipline
may contribute unique perspectives, knowledges, and skills on how to entangle plants and people in more
socially just and constructive ways. Moreover, plant genome editing grounded in the feminist crop
concept, along with participatory action research and transformative learning, may represent one way of

engaging more profoundly with “plantiness” and plant agency to advance feminist crop breeding.

Notes

1 Exclusions are not inherently negative and can be productive and creative (Giraud 2019). Productive
exclusions in this context could be, for instance, omitting crop traits that are harmful to women and

discriminatory institutional norms, practices, and relations.
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Appendix 1. List of information in the G+ Customer Profile Tool

Key questions Evidence Sources of
information

The product | What is the new breeding product?

What product is it replacing?

Whiy is the new product superior?

Where is it needed? [AEZ)
The customer | Socio-economic descriptors of resource-poor

USers

Who will grow this new product? What

proportion of the growers are men ond

women?

Expected average yield per hectare

Does average yield usuolly differ among men

and women growers? What is the averoge

yield gap?

Expected volume of production per household

Expected income from sales per household?
Customer What are main agronomic constraints on | Women Men
preferences production of this new product?

Soil fertility

Pests and disegses

What traits do customers prefer? Women Men

1

2

37

e

What are the reasons for preferring these | Women Men

traits?

Tt

2

3

re
Gender What are the gender roles currently associated | Women Men
impocts with this product?

Production

Processing

Marketing

What are the gender differences in benefits
currently associated with this product?

From ic ©

From processing

From marketing

Will this new product change women's gender
roles and if so, how?

Production

Processing

Marketing

Source: Orr et al. (2021). Used with permission from Vivian Polar.

Note: The figure shows the template for filling out information needed to create the G+ Customer
Profile. The template lists several key questions categorised according to different thematic groups.
Most of the requested information has been generated in previous steps of the G+ Customer Profile
Tool, including the first step of product mapping (where the spectrum and relative size of different
end users and end uses of the product are mapped) and the second step of customer mapping (where

the potential customer segments are identified, and it is determined whether these should be defined

in terms of gender differences).




Appendix 2. The scoring matrix of the G+ Product Profile Query Tool

USE THE G+PRODUCT QUERY TOOL QUESTIONNAIRE TO FILL IN THIS SCORING MATRIX SHEET FOR ONE TRAIT

TEMPLATE ¥4: G+ PRODUCT PROFILE SCORING MATRIX SHEET FOR ONE TRAIT TEMPLATEN4: G+ PRODUCT PROFILE SCORING MATRIX SHEET FOR ONE TRAIT
“DO NO HARM"* POSITIVE BENEFITS
1. PRODUCT NAME: 1.PRODUCT NAME:
2. Customer segment for this product: 2.Customer segment for this product:
3.Social category 3.Social category
4.Trait name: 4.Trait name:
5.Evidence sources: 5.Evidence sources:
6.Final gender impact score 6.Final gender impact score
for “do no harm” for Positive Benefit
“Do no harm” questions Fill In CODE from Lacks Evidence citations and “Do no harm question” Fill in CODE from Lacks Evidence citations and
Questionnaire y Questionnaire information commentary
No. | Part1: n Notes oa scoring and/or No. [ Part3: 1] Notes on scoring and/or
| | “Gender Gap" information needed information needed
1 | Increases drudgery? 7 | Reduces drudgery?
2 | Displaces women's 8 | More employment for
activities? own income
3 | Depends on input with 9 | Better control by
unequal access? women of products or
4 | Decreases control of by-products?
benefits
No. | Part2: Trait Yes: Blank | No n Commentary No. | Part 4: Positive Trait Yes: Blank | No 1] Commentary
preferences majority majority
5 | Dowomen in the 10 | Dowomen in the target
target customer customer segment
segment value the value the trait
trait ? positively?
6 | Domen in the target 11 | Domost men in the
customer segment target customer
value the trait sagment value the trait
positively (opinion positively (agreement
conflicts with that of with women)?
women)?
12 | Domost women in the
target customer
segment rank this trait
more highly than men?

Source: From Ashby and Polar (2021a). Used with permission from the authors.

Note: The G+ Product Profile Query Tool scores each trait listed on the product profile using the “do

no harm” and “positive benefits” scoring matrices.



Appendix 3. Invitation letter, Kenyatta University, Kenya

EENYATTA UNIVERSITY
DEPARTMENT OF BIOCHEMISTRY, MICROBIOLOGY AND BIOTECHNOLOGY

P O Bow 43844-00100
GPO Mairobi, Kenya
rung.steve@ku.ac ke

SN ail. com
CELL: +254 727 346 496

11-Aug-19

RE: INVITATION LETTER FOR MS IDA ARFF TARJEM

Kenyatta University promotes exchange programmes among students, Scholars and
Researchers as a means to fostering collaborative and multi-disciplinary research. As such, the
Department of Biochemistry, Microbiology and Biotechnology is glad to host you. and provide
necessary support to undertake your PhD research project entitied: Advancing Feminist
Sociotechnical Analysis of Technological Innovations in Agriculture: The Case of
Genetically Modified and Edited Maize for Africa between |9* August 2019 and |5
December 2020.

During your stay at Kemyatta University, Dr. Richard O. Oduor will supervise your research
activities while your accommodation has been organized at the Kenyatta University Conference
Center (KUCC) located within the campus.

Your visit not only enhance research but also strengthens collaboration between Kenyatta
University and Morwegian University of Life Sciences.

A

1 i""_- |/
(A |frovtoam

Dr Steven Runo
Chairman, Department of Biochemistry, Microbiology and Biotechnology

Trans 7 iwher Educaton... Enhancing Lives
g
Kenyatta University 1s IS0 8001: 2015 e ‘I ;
- S5 |-oet




Appendix 4. Affiliate letter, Kenyatta University, Nairobi, Kenya

KENYATTA UNIVERSITY
OFFICE OF DEPUTY VICE-CHANCELLOR, RESEARCH,
INNOVATION AND OUTREACH

Ref: KU/DVCR/AFF/VOL. 1/52 -
P. O. Box 43844-00100
Ms. Ida Tarjem Nairobi, Kenya
Faculty of Landscape and Society, Tel: 020-8710901/19 Ext. 3026
Norwegian University of Life Sciences Email: k
Oslo
NORWAY

10" February, 2020

Dear Ms. Tarjem,
RE: REQUEST FOR AFFILIATION TO KENYATTA UNIVERSITY

This is to inform you that your application for aoffiliation to Kenyatta
University dated 7t February, 2020 for the purpose of undertaking research
on the topic “Advancing Feminist Sociotechnical Analysis of Agricultural
Innovation: The Case of Gender Responsive Crop Breeding for Africa” has
been considered and approved by the Vice-Chancellor. It is noted that
your affiliation period is January - December, 2020 and you wish to be
affiliated to the Department of Biochemistry, Microbiology and
Biotechnology.

With this approval, you are requested to proceed to pay affiliation fee and
complete the process of requesting for a research permit from the National
Commission for Science, Technology and Innovation (NACOSTI).

We look forward to interacting with you during the period of your cffiliation.
Please contact my office on to enable us arrange for your KU identity card.

Yours Since/ely.
T
> (N
Prof. Fredéri%;@. CGravenir

Deputy Vice-Chancellor
Research, Innovation and Outreach

cc: Vice-Chancellor
Dean, School of Pure and Applied Sciences *
Chairman, Department of Biochemistry, Microbiology and
Biotechnology



Appendix 5. Research license, National Commission for Science, Technology &
Innovation of the Republic of Kenya

=
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IERILELIE CF KEKYA NATIONAL COMMISSION FOR i
SCIENCE TECHNOLOGY & INNOVATION

BefNo: 383400 Date of Tssue 2M/October/2019
RESEARCH LICENSE
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This s te Certify fhat Mis= . Ida Tarjem of Norwegian University of Life Sciences, has been Bcensed to comdnct research in i

Nairobi on the topic: Ah-mgfu-st&uhﬂuﬂ.hmdﬁdmkp’ﬂluﬂm-ﬂglﬂfm The Case of '

Genefically Engineered Crops for Africa for the period ending - 24/0ctol E
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License No: NACOSTLT/ 191156

B
SCIENCE TECENOLOGY &
INNOVATION
Verification QR Coda

WOTE: This i a computer penerated Licemse. To verify the authenticity of thiz document,
Secan the QR Code using (R scanner application.




THE SCIENCE. TECHNOLOGY AND INNOVATION ACT. 2013

The Grant of Research Licenses is Guided by the Science. Technology and Innovation (Research Licensing) Regulations. 2014

CONDITIONS

[N Wk

[ =N

. The License is valid for the proposed research. location and specified period
. The License any rights thereunder are non-transferable
. The Licensee shall inform the relevant County Director of Education. County Commissioner and County Governor before

commencement of the research

. Excavation. filming and collection of specimens are subject to further necessary clearence from relevant Government Agencies

. The License does not give authority to tranfer research materials

. NACOSTI may monitor and evaluate the licensed research project

. The Licensee shall submit one hard copy and upload a soft copy of their final report (thesis) within one of completion of the research
. NACOSTI reserves the right to modify the conditions of the License including cancellation without prior notice



Appendix 6. List of interviews

Position Organisation
1 10/09/2019 Gender specialist ILRI
23/10/2019
27/02/2020
2 23/09/2019 Gender specialist CIAT
3 26/09/2019 Policy and decisionmaker  NRF
4 01/10/2019 Socioeconomist CIMMYT
05/11/2019
5 03/10/2019 Crop breeder JKUAT
6 20/01/2019 Policy and decisionmaker  NBA
7 21/10/2019 Gender specialist ICRISAT
10/02/2020
8 29/20/2019 Crop breeder KALRO
9 30/10/2019 Socioeconomist CIMMYT
10 30/10/2019 Crop breeder CIMMYT
11 07/11/2019 Crop breeder UoN
12 08/11/2019 Gender specialist IRRI
20/02/2020
13 07/11/2019 Policy and decisionmaker  NACOSTI
14 20/11/2019 Crop breeder IRRI
15 03/12/2019 Gender specialist CIMMYT
16 12/02/2020 Crop breeder BecA
17 13/02/2020 Crop breeder CIMMYT
18 25/02/2020 Crop breeder CIMMYT
19 25/02/2020 Socioeconomist CIMMYT




20 13/022020 NGO AGRA

21 27/02/2020 NGO AWARD

22 02/03/2020 Crop breeder CIMMYT

23 06/03/2020 Crop breeder ICRISAT

24 11/03/2020 Crop breeder CGIAR partner
30/03/2020

25 12/03/2020 Crop breeder CIAT

26 16/03/2020 Donor IDRC

27 17/03/2020 NGO SSG

28 23/03/2020 NGO AGRA

29 25/03/2020 Crop breeder CIMMYT

30 25/03/2020 NGO AGRA

31 23/03/2020 Crop breeder CIMMYT

32 01/04/2020 Policy and decisionmaker  KILIMO

33 14/10/2020 Plant physiologist CIMMYT

34 06/01/2021 Gender specialist (o]

35 13/01/2021 Gender specialist IITA

36 14/01/2021 Socioeconomist (ol]

37 18/01/2021 Gender specialist IITA

38 20/01/2021 Gender specialist CGIAR partner

39 21/01/2021 Donor BMGF

40 29/01/2021 Socioeconomist (o]

41 02/02/2021 Donor BMGF

42 04/02/2021 Gender specialist CIP




Appendix 7. Project approval by the Norwegian Centre for Research Data

18.8.2019 J for ing av

I\SD NORSK SENTER FOR FORSKNINGSDATA

NSD's assessment
Project title

Advancing Feminist Sociotechnical Analysis of Technological Innovation in Agriculture: The Case of
Genetically Modified and Edited Maize for Africa

Reference number

422305

Registered

29.06.2019 av Ida Arff Tarjem - ida.arff tarjem@nmbu.no
Data controller (institution responsible for the project)

Norges miljo- og biovitenskapelige universitet / Fakultet for landskap og samfunn / Institutt for
internasjonale miljo- og utviklingsstudier

Project leader (academic employee/supervisor or PhD candidate)
Ida Arff Tarjem, 1da.arff tarjem@nmbu.no, tlif: 95804384

Type of project

Research Project

Project period

19.08.2019 - 01.09.2021

Status

01.08.2019 - Assessed



Assessment (2)

01.08.2019 - Assessed

Our assessment is that the processing of personal data in this project will comply with data protection
legislation, so long as it is carried out in accordance with what is documented in the Notification Form and
attachments, dated 17.07.2019, as well as in correspondence with NSD. Everything is in place for the
processing to begin.

NOTIFY CHANGES

If you intend to make changes to the processing of personal data in this project it may be necessary to notify
NSD. This is done by updating the Notification Form. On our website we explain which changes must be
notified. Wait until you receive an answer from us before you carry out the changes.

TYPE OF DATA AND DURATION
The project will be processing special categories of personal data about political opinions, and general

https: j nsd. i 137706-f35d-47 c4-bfde-d58345372¢23 114

18.8.2019 J for ing av p

categories of personal data, until 01.09.2021. Anonymized data will be archived for one year at NSD for
verification purposes.

LEGAL BASIS

The project will gain consent from data subjects to process their personal data. We find that consent will
meet the necessary requirements under art. 4 (11) and 7, 1n that 1t will be a freely given, specific, informed
and unambiguous statement or action, which will be documented and can be withdrawn.

The legal basis for processing special categories of personal data is therefore explicit consent given by the
data subject, cf. the General Data Protection Regulation art. 6.1 a), cf. art. 9.2 a), cf. the Personal Data Act §
10,c£ §9 (2).

PRINCIPLES RELATING TO PROCESSING PERSONAL DATA
NSD finds that the planned processing of personal data will be in accordance with the principles under the
General Data Protection Regulation regarding:

- lawfulness, fairness and transparency (art. 5.1 a). m that data subjects will receive sufficient information
about the processing and will give their consent

- purpose limitation (art. 5.1 b). in that personal data will be collected for specified, explicit and legitimate
purposes, and will not be processed for new, incompatible purposes

- data nuninusation (art. 5.1 ¢), in that only personal data which are adequate, relevant and necessary for the
purpose of the project will be processed

- storage limitation (art. 5.1 ), in that personal data will not be stored for longer than is necessary to fulfil
the project’s purpose

THE RIGHTS OF DATA SUBJECTS

Data subjects will have the following rights in this project: transparency (art. 12), information (art. 13),
access (art. 15), rectification (art. 16), erasure (art. 17), restriction of processing (art. 18), notification (art.
19), data portability (art. 20). These rights apply so long as the data subject can be identified in the collected
data.

NSD finds that the information that will be given to data subjects about the processing of their personal data
will meet the legal requirements for form and content, cf. art. 12.1 and art. 13.

‘We remind you that if a data subject contacts you about their rights, the data controller has a duty to reply
within a month.
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FOLLOW YOUR INSTITUTION’S GUIDELINES
NSD presupposes that the project will meet the requirements of accuracy (art. 5.1 d). integrity and
confidentiality (art. 5.1 ) and security (art. 32) when processing personal data.

To ensure that these requirements are met you must follow your institution’s internal guidelines and/or
consult with your institution (i.e. the institution responsible for the project).

FOLLOW-UP OF THE PROJECT
NSD will follow up the progress of the project at the planned end date in order to deternune whether the
processing of personal data has been concluded.

Good luck with the project!

Contact person at NSD: Jorgen Wincentsen
Data Protection Services for Research: +47 55 58 21 17 (press 1)

17.07.2019 - Assessed

Det er var vurdering at behandlingen av personopplysninger i prosjektet vil vaere 1 samsvar med
personvernlovgivningen sa fremt den gjennomfores 1 trad med det som er dokumentert 1 meldeskjemaet den
17.07.2019 med vedlegg, samt 1 meldingsdialogen mellom innmelder og NSD. Behandlingen kan starte.

https: j nsd.r i 137706-f35d-47c4-bfde-d58345372¢23 2/4
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MELD VESENTLIGE ENDRINGER

Dersom det skjer vesentlige endringer i behandlingen av personopplysninger, kan det vare nedvendig a
melde dette til NSD ved 4 oppdatere meldeskjemaet. For du melder inn en endring, oppfordrer vi deg til &
lese om hvilke type endringer det er nodvendig 4 melde:
https://nsd.no/personvernombud/meld_prosjekt/meld endringerhtml

Du ma vente pa svar fra NSD for endringen gjennomferes.

TYPE OPPLYSNINGER OG VARIGHET

Prosjektet vil behandle sarlige kategorier av personopplysninger om politisk oppfatning og alminnelige
kategorier av personopplysninger frem til 01.09.2021. Anonymuserte data skal deretter arkiveres 1 opp til ett
ar hos NSD for verifisering.

LOVLIG GRUNNLAG

Prosjektet vil innhente samtykke fra de registrerte til behandlingen av personopplysninger. Var vurdering er
at prosjektet legger opp til et samtykke 1 samsvar med kravene 1 art. 4 nr. 11 og art. 7. ved at det er en
frivillig, spesifikk, informert og utvetydig bekreftelse, som kan dokumenteres, og som den registrerte kan
trekke tilbake.

Lovlig grunnlag for behandlingen vil dermed vzere den registrertes uttrykkelige samtykke, jf.
personvernforordningen art. 6 nr. 1 a), jf. art. 9 nr. 2 bokstav a, jf. personopplysningsloven § 10, jf. § 9 (2).

PERSONVERNPRINSIPPER
NSD vurderer at den planlagte behandlingen av personopplysninger vil folge prinsippene 1
personvernforordningen om:

- lovlighet, rettferdighet og apenhet (art. 5.1 a), ved at de registrerte far tilfredsstillende informasjon om og
samtykker til behandlingen

- formélsbegrensning (art. 5.1 b), ved at personopplysninger samles inn for spesifikke, uttrykkelig angitte og
berettigede formal, og ikke viderebehandles til nye uforenlige formal

- datanminimering (art. 5.1 c), ved at det kun behandles opplysninger som er adekvate, relevante og
nedvendige for formalet med prosjektet

- lagringsbegrensning (art. 5.1 ), ved at personopplysningene ikke lagres lengre enn nedvendig for a
oppfylle formélet
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DE REGISTRERTES RETTIGHETER

Sa lenge de registrerte kan identifiseres 1 datamaterialet vil de ha folgende rettigheter: penhet (art. 12),
informasjon (art. 13), nnsyn (art. 15), retting (art. 16), sletting (art. 17), begrensning (art. 18), underretning
(art. 19), dataportabilitet (art. 20).

NSD vurderer at informasjonen som de registrerte vil motta oppfyller lovens krav til form og mnnhold. jf. art.
12.1 ogart. 13.

Vi nunner om at hvis en registrert tar kontakt om sine rettigheter, har behandlingsansvarlig institusjon plikt
til a svare innen en maned.

FOLG DIN INSTITUSJONS RETNINGSLINJER
NSD legger til grunn at behandlingen oppfyller kravene 1 personvernforordningen om riktighet (art. 5.1 d),
integritet og konfidensialitet (art. 5.1. f) og sikkerhet (art. 32).

For & forsikre dere om at kravene oppfylles, ma dere folge interne retningslinjer og eventuelt radfore dere
med behandlingsansvarlig institusjon.

OPPFOLGING AV PROSJEKTET
NSD vil folge opp ved planlagt avslutning for 4 avklare om behandlingen av personopplysningene er
avsluttet.

Lykke til med prosjektet!
https j nsd.nof i 137706-f35d-47c4-bfde-d58345372¢23 3/4
18.8.2019 Meldeskjema for behandling av personopplysninger

Kontaktperson hos NSD: Jergen Wincentsen
TIf. Personverntjenester: 55 58 21 17 (tast 1)

https: j nsd.no L 137706-f35d-47c4-bfde-d58345372¢23 414
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