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Zusammenfassung

Lebensmittelverluste stellen nach wie vor ein entscheidendes Hindernis fiir die nachhaltige
Umgestaltung der globalen Erndhrungssysteme dar, insbesondere im Globalen Siiden, wo
Erndhrungsunsicherheit mit erheblichen Verlusten in der Primarproduktion einhergeht. Nigeria
veranschaulicht dieses Paradoxon: Trotz des weit verbreiteten Anbaus von Grundnahrungsmitteln wie
Mais, Reis und Maniok rangiert das Land bei der Lebensmittelverfiigbarkeit weit unten. Die
Bekdmpfung von Lebensmittelverlusten ist daher unerldsslich, um die Erndhrungssicherheit zu
verbessern, die Ressourcennutzung zu optimieren und Nachhaltigkeitsziele voranzutreiben. Die
bestehende Forschung ist jedoch nach wie vor fragmentiert und widmet den sozialen, institutionellen
und kontextspezifischen Prozessen, durch die Lebensmittelverluste entstehen und fortbestehen, nur
begrenzte Aufmerksamkeit.

Diese Dissertation schlieft diese Liicken durch die Entwicklung einer kumulativen Analyse, die
Evidenzsynthese mit qualitativer empirischer Untersuchung verbindet und auf der Wertsoziologie
basiert. Sie vertritt die zentrale These, dass Lebensmittelverluste nicht einfach das Ergebnis technischer
Ineffizienzen oder isolierter Einschrankungen sind, sondern durch das Zusammenspiel zwischen
multidimensionalen landwirtschaftlichen Herausforderungen, den Bewertungsprozessen der Landwirte
und den iibergeordneten sozio-materiellen und institutionellen Bedingungen entstehen, in die diese
Prozesse eingebettet sind. Die Studie stellt zunédchst fest, dass sich die Lebensmittelverluste in Nigeria
auf die Produktions- und Nachemtephase konzentrieren und durch das Zusammenspiel natiirlicher,
sozialer und materieller Einschrankungen geprégt sind. Dazu zéhlen Klimaschwankungen, Schidlings-
und Krankheitsdruck, begrenzter Zugang zu Betriebsmitteln und Infrastruktur sowie schwache
institutionelle Unterstiitzungssysteme. Diese Einschrankungen wirken jedoch nicht isoliert. Vielmehr
interpretieren und gewichten die Landwirte sie im Rahmen fortlaufender Bewertungsprozesse, die ihre
landwirtschaftlichen Entscheidungen leiten.

Darauf aufbauend zeigt die Analyse, dass die Bewertung sozial eingebettet und relational ist. Landwirte
beurteilen, was in bestimmten Kontexten, die durch Ressourcenbeschrinkungen, vergangene
Erfahrungen und soziale Interaktionen geprigt sind, machbar, lohnenswert und handhabbar ist. Diese
Bewertungen fiihren oft zur Ubernahme von Praktiken, die kurzfristig rational sind, aber im Laufe der
Zeit die Anfalligkeit fir Lebensmittelverluste erhdhen konnen. Auf diese Weise sind
Lebensmittelverluste nicht nur eine Folge von Einschriankungen, sondern auch davon, wie diese
Einschréankungen in der Praxis verstanden und umgesetzt werden. Die Ergebnisse zeigen ferner, dass
diese Bewertungsprozesse durch iibergeordnete Agrarsysteme gepragt sind, darunter Infrastrukturen,
Marktmechanismen und institutionelle Rahmenbedingungen, die bestimmen, was im Rahmen der
landwirtschaftlichen Produktion und des Handels moglich ist. Der eingeschriankte Zugang zu Lager-
und Transportmoglichkeiten, Krediten und Beratungsdiensten schrénkt die Fahigkeit der Landwirte ein,
die Qualitét ihrer Erzeugnisse zu sichern und Maérkte zu erschlieBen, wodurch sich die Muster der
Lebensmittelverluste verfestigen. Lebensmittelverluste entstehen somit aus dem Zusammenspiel
zwischen den Entscheidungsprozessen der Landwirte und den strukturellen Rahmenbedingungen, in
denen diese Entscheidungen getroffen werden.

Durch die Einbeziehung dieser Erkenntnisse konzeptualisiert die Dissertation Lebensmittelverluste neu
als ein sozial eingebettetes und systemisch hervorgebrachtes Ergebnis. Sie zeigt, dass die Bewertung
als Mechanismus fungiert, der strukturelle Einschrinkungen mit landwirtschaftlichen Praktiken und
Ergebnissen verkniipft, und erklart, warum Lebensmittelverluste trotz technologischer und politischer
Interventionen fortbestehen. Diese Ergebnisse unterstreichen die Notwendigkeit integrierterer Ansitze
zur Reduzierung von Lebensmittelverlusten, die iiber technische Losungen hinausgehen, um die
Lebensrealititen der Landwirte zu beriicksichtigen, institutionelle Verbindungen zu stirken und
kontextsensitive Entscheidungsfindung zu unterstiitzen. Indem sie die Bewertung als zentrale
analytische Perspektive in den Vordergrund stellt, tragt diese Forschung zu einem differenzierteren
Versténdnis von Lebensmittelverlusten bei und liefert eine Grundlage fiir die Gestaltung von Strategien
und MafBnahmen, die in Nigeria und &hnlichen Kontexten sowohl wirksam als auch nachhaltig sind.



Summary

Food loss remains a critical barrier to the sustainable transformation of global food systems,
particularly in the Global South, where food insecurity coexists with substantial losses at the
primary production stage. Nigeria exemplifies this paradox, ranking low in food availability
despite widespread cultivation of staple crops such as maize, rice, and cassava. Addressing
food loss is therefore essential for improving food security, optimising resource use, and
advancing sustainability goals. However, existing research remains fragmented, with limited
attention to the social, institutional, and context-specific processes through which food loss
emerges and persists.

This thesis addresses these gaps by developing a cumulative analysis that integrates evidence
synthesis with qualitative empirical investigation, grounded in the sociology of valuation. It
advances the central argument that food loss is not simply the result of technical inefficiencies
or isolated constraints, but emerges through the interaction between multidimensional
agricultural challenges, farmers’ valuation processes, and the broader socio-material and
institutional conditions within which these processes are embedded.

The study first establishes that food loss in Nigeria is concentrated at the production and
postharvest stages and is shaped by the interaction of natural, social, and material constraints.
These include climate variability, pest and disease pressures, limited access to inputs and
infrastructure, and weak institutional support systems. However, these constraints do not
operate in isolation. Rather, farmers interpret and prioritise them through ongoing processes of
valuation, which guide farming decisions.

Building on this, the analysis demonstrates that valuation is socially embedded and relational.
Farmers assess what is feasible, worthwhile, and manageable within specific contexts shaped
by resource limitations, past experiences, and social interactions. These evaluations often lead
to the adoption of practices that are rational in the short term but may increase vulnerability
to food loss over time. In this way, food loss is not only a consequence of constraints but also
of how those constraints are understood and acted upon in practice.

The findings further show that these valuation processes are structured by broader agrarian
systems, including infrastructures, market arrangements, and institutional conditions that
define what is possible within agricultural production and exchange. Limited access to storage,
transport, credit, and advisory services constrains farmers’ ability to maintain crop quality and
access markets, thereby reinforcing patterns of loss. Food loss thus emerges from the
interaction between farmers’ decision-making processes and the structural environments
within which those decisions are made.

By integrating these insights, the thesis reconceptualises food loss as a socially embedded and
systemically produced outcome. It demonstrates that valuation serves as the mechanism linking
structural constraints to farming practices and outcomes, explaining how food loss persists
despite technological and policy interventions. These findings highlight the need for more
integrated approaches to food loss reduction that go beyond technical solutions to engage with
farmers’ lived realities, strengthen institutional linkages, and support context-sensitive
decision-making. By foregrounding valuation as a central analytical lens, this research
contributes to a more nuanced understanding of food loss and provides a foundation for
designing policies and interventions that are both effective and sustainable in Nigeria and
similar contexts.
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Chapter 1: Extended Summary



1 Introduction

1.1 Background Information

Global food systems face interconnected challenges, including climate change, conflict, data
gaps, and outdated land tenure systems (Al-Amin et al., 2021; Baungaard et al., 2021;
Calicioglu et al., 2019; Dinesh et al., 2021; FAO, 2013, 2017, 2021; Fanzo et al., 2020;
Faborode & Alao, 2022; Tasie, 2021; UNEP, 2021). Within this context, food loss remains a
major barrier to sustainable food system transformation (FAO, 2019). Ensuring future food
sustainability depends not only on increasing production but also on reducing losses, improving
resource efficiency, and expanding access to nutritious food (Caron et al., 2018).

This priority is reflected in Sustainable Development Goal (SDG) 12.3, which aims to halve
per capita food loss across the supply chain by 2030 (FAO, 2022). The urgency of this target
is evident: approximately 1.3 billion tons of food are lost annually, representing about one-
third of food produced for human consumption (FAO, 2011; Delgado et al., 2017). These losses
undermine food security, reduce nutritional availability, and waste natural resources (FAO,
2019; FAO, 2022).

Reducing food loss contributes directly to several SDGs. It can increase farmers’ incomes and
improve household welfare, supporting SDG 1: No Poverty (FAO, 2011; FLW Protocol, 2023).
It also enhances food availability and nutrition, advancing SDG 2: Zero Hunger (Lipinski et
al., 2013; FAO, 2019). In addition, improved returns from agriculture can strengthen the
economic position of women engaged in production and postharvest activities, contributing to
SDG 5: Gender Equality (Lipinski et al., 2016). Furthermore, reducing food loss supports SDG
12: Responsible Consumption and Production by limiting land expansion, lowering resource
use, and reducing greenhouse gas emissions (Goodwin, 2023; Lipinski, 2016). These links
highlight the broad development potential of food loss reduction and reinforce the need for
context-specific solutions (Dinesh et al., 2021).

1.2 Definition and Boundaries of Food Loss

Food loss remains a contested concept in the literature, with definitions varying across studies
depending on analytical focus and methodology (Alexander, 2022; Spang et al., 2019; Jensen
etal., 2018; Koester, 2014). This study adopts the FAO (2011) definition, which describes food
loss as the reduction in the quantity of edible food intended for human consumption occurring
in the upstream stages of the supply chain, including production, harvesting, processing,
storage, and distribution (Spang et al., 2019).

Although losses occur across all agricultural sectors, evidence indicates that arable crop
systems experience particularly high levels of loss, especially during production and
postharvest stages (Redlingshofer et al., 2017; Xue et al., 2017). In contrast, lower losses in
livestock and cash crop sectors often reflect stronger economic incentives to invest in loss
prevention due to higher market value and export potential. This study, therefore, focuses on
arable crop production, where vulnerabilities to loss are more pronounced.

The study also focuses on the Global South, where data on food loss, especially at the
production stage, remain limited and uneven (Alexander, 2022). Fewer than 35% of existing
studies examine losses at the primary production stage, leaving farmers’ perspectives largely
underrepresented (Xue et al., 2017). As a result, many estimates and interventions rely on
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aggregated global data that overlook local conditions and reduce policy relevance (Cattaneo et
al., 2021; Redlingshofer et al., 2017; Koester, 2014).

To address these gaps, this study centres on on-farm food loss in the Global South, with a
particular focus on farmers as key actors in preventing losses during production.

1.3 Problem Statement and Claim

Despite growing scholarly attention to food loss (Chauhan et al., 2021), research grounded in
farmers’ lived experiences remains limited. Much of the available evidence in the Global South
relies on secondary data, which often fails to capture the realities of on-farm decision-making
and practice (Chauhan et al., 2021; Van der Werf & Gilliland, 2017). This limits the relevance
of existing findings for understanding how food loss emerges in everyday farming contexts.

At the farm level, most studies adopt quantitative approaches that measure loss volumes and
identify technical or infrastructural constraints. While these approaches provide valuable
estimates, they offer limited insight into how farmers interpret challenges, prioritise actions,
and adopt practices that may contribute to food loss. In contrast, qualitative research can
uncover the social dynamics, decision-making processes, and everyday practices that shape
these outcomes (Silverman, 2017).

The lack of qualitative, context-specific evidence has likely constrained the effectiveness of
policies and interventions aimed at reducing food loss in the Global South (Cattaneo et al.,
2021). Without understanding how farmers make decisions, interventions risk overlooking the
factors that influence the adoption, adaptation, or rejection of recommended practices.
Moreover, food loss results from interconnected system dynamics, where the adoption of one
practice can create new challenges and reinforce loss over time (Huttunen, 2019; Johnson et
al., 2019; Posthumus et al., 2021; Leyla, 2017).

Existing debates have paid insufficient attention to the role of intrapersonal valuation processes
in shaping these dynamics (Chauhan et al., 2021; Li et al., 2022). This study addresses this gap
by applying the concept of valuation to examine how farmers evaluate what is feasible under
prevailing constraints and how these evaluations shape farming practices.

The study argues that farmers continuously assess and prioritise practices based on their lived
experiences of social, economic, and environmental challenges. These valuation processes
mediate how constraints translate into action and often lead to the adoption of practices that
contribute to persistent food loss.

Accordingly, the study is guided by the overarching research question: How do farmers' lived
experiences, shaped by social, economic, and natural challenges, inform their valuation
practices and contribute to ongoing food loss? To address this question, the study aims to
examine how interconnected agricultural challenges influence farmers' valuation processes and
how these processes shape decisions and practices that sustain food loss over time. By focusing
on these dynamics, the study advances understanding of food loss as an outcome embedded in
everyday decision-making and lived experience.
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1.4 Theoretical framework — Sociology of Valuation

Grounded in the sociology of valuation, this research conceptualises valuation as the process
through which individuals or groups ascribe worth to entities, whether tangible (such as crops,
inputs, and technologies) or intangible (such as farming practices, training, and knowledge)
(Fourcade, 2011; Vatin, 2013; Lamont, 2012; Haywood et al., 2014). From this perspective,
value is not inherent in objects or practices but is constructed through social processes shaped
by context, constraints, and lived experience, rather than determined solely by economic or
technical considerations.

A key starting point is that valuation is embedded within broader social and institutional
arrangements. As Fourcade (2011) argues, valuation processes are closely intertwined with
law, politics, economic expertise, and environmental knowledge, while monetary assessment
represents only one dimension through which worth is established. What is considered valuable
is therefore shaped by institutional support, policy environments, and access to knowledge. In
agricultural contexts, these conditions influence not only which options are available to farmers
but also how these options are prioritised in practice.

Building on this, Lamont (2012) conceptualises valuation as a relational process grounded in
comparison and classification. Establishing value involves distinguishing between alternatives
and evaluating them against shared reference points. In farming systems, this is reflected in
how farmers compare crops, technologies, and practices in relation to market demand, input
requirements, labour intensity, and exposure to risk. These comparisons are not purely
individual but are shaped by socially embedded frames of reference, including community
norms, market expectations, and institutional signals. As a result, valuation reflects collectively
informed understandings of what is appropriate, feasible, and worthwhile.

Vatin (2013) complements this perspective by emphasising the practical and materially
grounded nature of valuation. Valuation occurs within concrete conditions of production and
is shaped by the economic realities that actors encounter. Rather than passively responding to
constraints, farmers actively interpret and engage with them, incorporating considerations of
cost, feasibility, and expected returns into their decisions. In this sense, valuation is embedded
in practice, linking abstract assessments of worth to the material conditions under which
farming takes place.

In smallholder farming contexts, valuation is embedded in everyday decision-making and
underpins the selection and prioritisation of farming practices. Farmers continuously assess
what is worth doing under prevailing conditions when making decisions about land preparation,
planting, pest and disease management, input use, harvesting, and storage. These assessments
extend beyond price-based calculations to include feasibility, familiarity, labour demands, risk
exposure, and anticipated outcomes. Valuation can therefore be understood as an ongoing
evaluative process through which farmers interpret their circumstances and determine which
actions are viable.

Crucially, these evaluative processes occur under conditions of constraint. Farmers operate
within interrelated structural conditions, including natural constraints such as drought,
flooding, pests, and diseases; material constraints such as limited access to land, finance,
inputs, and technologies; and social constraints such as weak extension systems, limited market
access, and restricted access to information and training. These conditions do not simply limit
available options but actively shape what farmers perceive as possible and worthwhile.
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From this perspective, valuation functions as the mechanism through which structural
constraints are translated into farming practices. Farmers interpret competing demands and
limitations and make context-dependent judgments about which practices to adopt, adapt, or
abandon. These judgments are not uniform: farmers facing similar constraints may arrive at
different decisions depending on how they assess risks, costs, and expected benefits. Valuation
therefore introduces variability in how structural conditions are enacted in practice.

These dynamics are captured through the concept of valuation constellations (Waibel et al.,
2021), which describe the patterned interactions between actors, constraints, and actions.
Within these constellations, farmers’ decisions emerge from the interplay between
environmental conditions, available resources, and socially embedded evaluation processes.
Over time, these interactions generate recurring patterns of practice that shape agricultural
outcomes, including the persistence of food loss. For instance, when pest infestations are
prioritised as immediate concerns, farmers may rely heavily on agrochemicals as a short-term
solution, even though such practices can contribute to longer-term soil degradation and
increased vulnerability to crop loss.

Valuation not only shapes individual decisions but also influences how practices become
stabilised and reproduced over time. As Lamont (2012) suggests, valuation contributes to the
diffusion and normalisation of practices, while Fourcade (2011) highlights its role in shaping
how actors interpret their environments and allocate resources. In this way, valuation serves as
a key mechanism through which broader structural conditions are reproduced in everyday
farming practices.

This theoretical framework underpins the central claim of the study: that farmers continuously
evaluate what is feasible under prevailing social, material, and environmental constraints, and
that these valuation processes play a decisive role in shaping farming practices and their
outcomes, including the persistence of food loss. It also informs the analytical approach by
establishing valuation as socially embedded, relational, and practice-oriented, providing a basis
for examining how farmers navigate constraints and make decisions within complex agrarian
systems.
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1.5 Research questions

This study examines how farmers' lived experiences, shaped by interacting social, economic,
and environmental constraints, inform their valuation practices and contribute to persistent
food loss. Guided by the theoretical framework of valuation, the study explores food loss as an
outcome of how farmers interpret and respond to the conditions under which they operate.

The overarching research question is therefore: How do farmers' lived experiences, shaped by
social, economic, and natural constraints, inform their valuation practices and ongoing food
loss? To address this question, the study is organised around three interrelated research
questions that reflect a cumulative analytical progression:

e RQI1: What does existing literature reveal about hotspots and causes of food loss in
Nigeria?

e RQ2: How do processes of classification, as valuation practices, contribute to food
loss in the Nigerian food system?

e RQ3: How do agricultural challenges influence farmers' valuation processes and
practices, and how do these practices contribute to on-farm losses?

These questions move from identifying the structural conditions under which food loss occurs
(RQ1), to examining the processes through which these conditions are interpreted and
organised (RQ?2), and finally to analysing how these processes are enacted in everyday farming
practices and outcomes (RQ3). This progression reflects the central argument of the study: that
valuation mediates the relationship between constraints and farming practices, thereby shaping
food loss within the agricultural system.

1.6 Research Design

To address the research questions, the study adopts a multi-phased qualitative research design
structured around a cumulative logic. Each phase addresses a distinct analytical task while also
creating the foundation for the next, moving from problem identification to process explanation
and, ultimately, to practice-based analysis.

The first phase addresses RQ1 through a systematic synthesis of existing research. This phase
identifies the key dimensions of challenges contributing to food loss and clarifies how these
challenges are distributed and experienced across farming systems. By consolidating
fragmented evidence, it establishes food loss as a multidimensional phenomenon and highlights
the structural conditions within which farmers operate. At the same time, it reveals important
gaps in existing knowledge, particularly regarding how these challenges translate into everyday
practices.

In the second phase, RQ2 examines how valuation processes shape responses to these
challenges. Using qualitative methods, including in-depth interviews, focus group discussions,
and farm visits with farmers and other relevant actors, this empirical phase explores how
practices of classification and comparison organise decision-making within the food system. It
explains how institutional norms, market structures, and socially embedded practices influence
what is considered acceptable, feasible, and valuable, thereby shaping patterns of action that
contribute to food loss. This phase shifts the analysis from identifying challenges to explaining
the mechanisms through which they are interpreted and acted upon.
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The third phase addresses RQ3 by focusing more directly on farmers' lived experiences and
decision-making processes. Drawing on focus group discussions with arable crop farmers, this
phase examines how multiple and interacting constraints are evaluated in practice and how
these evaluations translate into specific farming practices. In doing so, it captures the dynamics
through which farmers prioritise competing demands and make context-dependent decisions,
some of which may reduce immediate risks while reinforcing longer-term vulnerabilities,
including on-farm losses.

These phases form a cumulative analytical sequence. From establishing the structural context
of food loss, to explaining how this context is interpreted through valuation processes, and to
demonstrating how these processes are enacted in practice. This sequential design ensures that
each phase is not only analytically distinct but also necessary for developing the study’s central
argument: that food loss emerges from the interaction between constraints, valuation, and
farming practices.

1.7 Context of the study

The study was conducted in Nigeria, West Africa - a country ranked among the top ten globally
for severe food crises (Global Report on Food Crises, 2020). While multiple factors contribute
to Nigeria's food insecurity, food loss plays a significant role. In 2022, the Global Food Security
Index ranked Nigeria 107th out of 113 countries and 25th among 28 African nations (The
Economist Impact, 2022). The report highlighted a significant deterioration in food availability,
with Nigeria ranked 108th globally and 26th in Africa on this indicator. In the same year, the
Federal Ministry of Agriculture and Rural Development noted food loss as a major threat to
national food security. This is because annual post-harvest losses were estimated at 3.5 trillion
naira, significantly undermining agriculture's potential to alleviate poverty, improve food
availability, and contribute meaningfully to GDP growth (Premium Times, 2022). The nation's
recognition, aligned with growing international concern over food loss, emphasises the urgency
of implementing evidence-based interventions that reflect the lived realities of food system
actors, ensuring that solutions are context-specific, inclusive, and responsive to the structural
challenges driving persistent food losses in Nigeria.

1.7.1 Criteria for selection of the study area

Specifically, the fieldwork and data collection were conducted in Ondo State, located in
southwestern Nigeria. Three key criteria guided the selection of the study area. First, practical
criteria encompassed factors such as accessibility, security, and community acceptability.
Areas likely to impose significant financial burdens were deliberately excluded. Security
information was derived from news reports as well as insights provided by extension agents
and relevant government officials.

Second, scientific criteria involved reviewing evidence from scholarly articles and other
academic publications, particularly those addressing the prevalence of arable crop farming in
the region. Previous studies (Adetimehin et al., 2018; Ojediran & Rasheed, 2022; Olaniyi &
Ogunkunle, 2018; Opaluwa et al., 2018) have consistently reported a high concentration of
arable crop (focus of the study) farmers in Ondo State. Specifically, three arable crops, cassava,
rice, and maize, are widely grown and consumed by households across the state, thereby
qualifying them as “priority crops” (Adeleye et al., 2020).
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The third criterion is the researcher's familiarity with the study area and already established
networks. In addition to the two previously listed criteria, Ondo State was selected because of
my previous research. I am familiar with the socio-economic and agricultural context of the
region and have established working relationships with farmers and agricultural extension
agents. Due to the short duration of the data collection process, prior engagement with
stakeholders in the state was important in accelerating the data collection.

1.7.2 Participant selection and data collection

Participants included rice, maize, and cassava farmers, agricultural extension workers, crop
experts (agronomists), media representatives, and policymakers across federal, state, and local
government levels. These actors play diverse roles in advising, mediating, regulating, and
facilitating knowledge exchange at the pre-consumption stages of the food supply chain.
Perspectives from farmers' accounts of food loss were compared with those of other actors who
shape the institutional and infrastructural conditions of the farming systems (Thorsen et al.
2022).

The study took place during a period of a major national crisis and nationwide protests
(Abulude 2025), which limited mobility and participant recruitment. Despite these constraints,
a careful selection process ensured the inclusion of diverse perspectives across institutional
levels, including a total of 42 participants. Farmers were recruited through agricultural
extension officers by contacting registered farmers (Johnson et al. 2019). One focus group
discussion (FGD) was conducted with nine farmers (five females and four males), and
individual interviews with 12 additional farmers. Other participants include three extension
agents, one federal agricultural agency representative, five state agricultural agency
representatives, five local government agricultural officers, two agronomists, two media
representatives, and three statisticians. The overall number of participants is comparable to
previous qualitative studies (Soma et al. 2021) on pre-consumption food loss.

The sample size was determined at the point of thematic saturation, when no substantially new
information emerged from subsequent interviews (Johnson et al. 2019). Most participants were
farmers, reflecting their central role as primary food producers. The farmers had an average
age of approximately 40 years and at least 10 years of farming experience. They cultivated rice,
maize, and cassava, the focal crops of this study. It is noteworthy that not all the collected data
were directly relevant to the present analysis.

Fieldwork was conducted between October 2023 and March 2024, during the late rainy and
early dry season. All interviews were conducted face-to-face and typically lasted between 45
and 90 minutes. The FGD lasted approximately two hours. Conversations with all the farmers
were conducted primarily in Yoruba, the local language, with interpretation provided where
necessary. Both English and Yoruba were used to gather information from other participants of
the study. Audio recordings were transcribed verbatim and, where applicable, translated into
English. Verbatim excerpts were retained as much as possible, with minor edits for clarity. In
addition to interviews and the FGD, field observations were conducted during farm visits.
Observations focused on cropping practices, crop combinations, transport arrangements,
storage conditions, and interactions between farmers and institutional actors. These were
recorded in fieldnotes and supplemented with photographs and short video recordings. While
visual materials and fieldnotes were not formally coded as primary data, they informed
interview prompts with other participants, particularly agronomists and extension agents.
Participants were assigned pseudonyms to ensure anonymity (Papargyropoulou et al. 2024).
The research design (as shown in Table 1) provides an overview of the research design.
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1.8 Justification of research approach

The process of “e(v)aluating” farming practices is inherently interpretive and grounded in
sense-making; thus, the determination of value is best explored through qualitative inquiry
(Lamont, 2012). In addition, given the context of the Global South, which is dominated by
informal or traditional farming settings and characterised by limited record-keeping,
conducting accurate quantification or measurement would be rather difficult or impossible,
given the time scale to conduct the research. This underscores the need to understand farmers'
perspectives on food loss. Such qualitative evidence embedded in the lived experiences offers
empirical evidence in the design of context-specific reduction strategies, interventions, and
policies (Parfitt et al., 2010).

Furthermore, as valuation is embedded in everyday social processes (Lamont, 2012),
qualitative approaches such as observations, interviews, and group discussions are well-suited
to revealing how these processes unfold in practice (Kjellberg & Mallard, 2013). Valuation is
shaped by social and resource constraints, all of which influence how farmers interpret the
worth of their farming practices. Qualitative research is therefore essential for uncovering these
underlying social and contextual dynamics (Fourcade, 2011). Moreover, lived experiences,
acquired skills, and access to resources are key indicators in valuation studies. These indicators
help to evaluate an individual's capacity to make informed decisions, and qualitative methods
are particularly suited to capturing these indicators (Turo-Kimmo & Olli, 2020).

Another key point is that while other data collection methods could be suitable for valuation
research, qualitative methods are particularly appropriate for understanding the lived
experiences of farmers and for unpacking complex social issues within food systems (Beausang
et al., 2017). Moreover, only a handful of studies have examined food loss from the viewpoint
of farmers (Bonadonna et al., 2019; Chauhan et al., 2021). Without a doubt, understanding their
perception is crucial for identifying the drivers and potential mitigators of food loss, especially
at the pre-consumption stage of the food supply chain. This gap highlights the importance of
employing qualitative methods in understanding the underlying causes of food loss at the
production stage, where farmers' perspectives, constraints, and valuation processes directly
shape food loss outcomes (Oliveira et al., 2021).
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Table 1: Research design and methods

Broad RQ: How do farmers' lived experiences, shaped by social, economic, and natural constraints, inform their valuation practices and contribute to ongoing food

loss?
Research Claim: The central claim is that interrelated dimensions of challenge shape what farmers perceive as practical and possible within their farming contexts.
Specific RQs RQ 1: RQ 2: RQ 3:
What does existing literature reveal about How do processes of classification, as How do agricultural challenges influence
hotspots and causes of food loss in Nigeria? | valuation practices, contribute to food loss in | farmers' valuation processes and practices, and
the Nigerian food system? how do these practices contribute to on-farm
losses?
Research Review: Systematic literature review (SLR) | Qualitative method: Participants' interviews, | Qualitative method: Focus Group Discussion
Methods focus group discussion, and farm visit (FGD) with farmers
Target Articles on food loss in Nigeria Arable (rice, maize, & cassava) farmers, Arable (rice, maize, & cassava) farmers
Participants government representatives, agricultural
extension agents, and expert agronomists

Type of data Qualitative text Interview transcripts and fieldnotes
Data Analysis Thematic analysis
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1.9 Data Analysis

Data were organised and analysed using Microsoft Excel, which facilitated systematic coding,
comparison, and the development of thematic matrices. The use of Excel offers simplicity and
enhances transparency in the analytical process (Moncada 2025; Amozurrutia & Marcuello
Servos 2011). In addition, Excel represented the most feasible analytical tool given the budget
constraints associated with proprietary qualitative data analysis software. The final thematic
structure generated through the analysis informed the organisation and presentation of findings
in the results section. In line with the multi-phased research design outlined in Table 1, the
analysis progressed through three complementary analytical phases. Instead of reiterating the
detailed procedures reported in the cumulative papers presented in subsequent chapters, this
section clarifies the analytical logic connecting these stages. They move from the synthesis of
existing knowledge to the analysis of empirical primary evidence, thereby advancing
understanding of food loss from a sociology of valuation perspective. This approach reflects
the study's central premise that food loss is not only a technical phenomenon but is also shaped
by farmers' valuation practices within specific social, material, and natural resource constraints.

1.9.1 First analysis — Systematic literature review

The first analysis employed a systematic literature review (SLR) as a foundational knowledge-
building strategy. This phase is positioned as a secondary-level synthesis that consolidates
fragmented empirical and conceptual insights on food loss in Nigeria. Rather than starting with
generating new empirical data, the SLR establishes the boundaries of existing knowledge,
identifies dominant framings of food loss, and reveals conceptual and methodological gaps
within the selected literature. Through thematic synthesis, the review clarifies how food loss
has been understood, studied, and explained within prior research, while also highlighting
whose perspectives are prioritised and which stages of the food system receive analytical
attention. In doing so, the first analysis produces contextual and analytical knowledge that
informs the design and focus of the subsequent qualitative phases. This phase, therefore, serves
as a knowledge base providing a reference point against which empirical findings from farmers
and other actors were situated.

1.9.2 Second analysis — Classification-based valuation analysis

The second analysis marks a shift from the synthesis of secondary evidence to primary
empirical research. Drawing on qualitative data gathered through interviews, FGD and farm
visits with farmers and other actors in the food system, this phase adopts a classification-based
valuation analysis to examine how food loss is experienced, interpreted, and differentiated
across positions within the agrarian system. Knowledge creation at this stage is grounded in
participants' accounts and reflects how actors themselves evaluate crops, practices, and
production outcomes within their everyday farming environments. The analysis identifies
patterns of classification through which actors distinguish between viable and non-viable crops,
effective and ineffective inputs, and marketable or deteriorating produce. These classifications
are shaped by access to resources, institutional arrangements, and infrastructural conditions,
including land, finance, transport, storage, and advisory support. By examining how actors
across different institutional positions, such as farmers, extension agents, agronomists, and
government representatives, interpret and evaluate these conditions, the analysis highlights
how valuation processes are embedded in broader socio-material arrangements.
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1.9.3 Third analysis — Valuation constellation analysis

The third analysis deepens the epistemological focus of the study by examining valuation as a
relational and practice-based process. Using valuation constellation analysis, this phase moves
beyond classification to explore how farmers actively construct, negotiate, and apply value in
response to agricultural challenges and food loss. Knowledge creation here reflects the
assumption that valuation emerges through interactions between farmers and various
dimensions of constraints. This analysis foregrounds farmers as valuators embedded within
broader constellations of relationships and resources. Through iterative engagement with the
data, the analysis captures not only observable practices but also the underlying valuation
logics shaping decision-making and farming outcomes. The resulting knowledge is not
intended to be statistically generalisable, but instead provides theoretically informed, context-
specific insights into how valuation practices influence food loss within the Nigerian pre-
consumption phase.

The three analytical phases form a coherent and cumulative knowledge-building strategy. The
first analysis establishes what is known, the second examines how food loss is differentially
experienced and classified, and the third explains how valuation practices actively shape these
experiences. The analysis reflects how food loss exists as a valuation-driven phenomenon,
grounded in the lived experience of actors under their prevailing natural, social and material
resource constraints. The next section provides key findings and explains how they advance
knowledge of the dynamic leading to persistent food loss.

1.9.4 Interconnection of findings within the cumulative study

Table 2 summarises the internal coherence of the study, showing how the different analytical
components contribute to a single cumulative argument. The first analytical step establishes
food loss as a multidimensional phenomenon shaped by interacting natural, material, and social
constraints. This moves beyond fragmented explanations and clarifies the structural conditions
that define farmers’ operating environments. However, while existing knowledge identifies key
drivers of food loss, it provides limited insight into how these conditions translate into farmers’
everyday decisions and practices. Addressing this gap requires a shift in focus from identifying
constraints to understanding how they are interpreted and acted upon.

The second analytical step situates valuation processes within wider agrarian systems
characterised by infrastructures, market arrangements, and institutional relations. These
system-level conditions shape what is possible, viable, and valuable, thereby structuring the
context within which farmers’ decisions are made and enacted. The third analytical step
positions valuation as the mechanism through which farmers interpret constraints and prioritise
actions. It shows that farmers do not respond to constraints mechanically, but actively evaluate
what is feasible, worthwhile, and manageable within their specific contexts. Through these
evaluative processes, structural conditions are translated into concrete farming practices that
shape food loss outcomes.

These steps form a coherent analytical sequence: from identifying the structural complexity of
food loss, to situating decision-making within system-level constraints, and finally to
explaining how valuation mediates farmers actions. Each step builds on the previous one and
remains incomplete in isolation. Their integration demonstrates that food loss cannot be
understood solely as a technical or individual problem, but as an emergent outcome of how
constraints are interpreted and enacted within structurally conditioned environments.
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Through this cumulative logic, the study advances a unified explanation of food loss as the
outcome of interacting constraints, valuation processes, and system-level conditions, rather
than as the result of isolated factors or decisions.

1.10 Results — Contribution to knowledge

The results are synthesised as a set of cumulative contributions to knowledge. The findings
demonstrate that food loss is not the outcome of isolated technical failures, but emerges through
the interaction between structural constraints, farmers' valuation processes, and the practices
that follow. In the sub-sections, the results are organised to reflect the analytical progression:
first, by establishing the multidimensional nature of food loss; second, by demonstrating the
central role of valuation in shaping farming decisions; and third, by showing how these
valuation processes are embedded within broader agrarian systems. Again, the cumulative
results are presented in a way that advances the central argument of the study: that food loss
occurs from how farmers evaluate and respond to interrelated constraints.

1.10.1 Food loss as a multidimensional and interacting phenomenon

Food loss is a multidimensional phenomenon that cannot be adequately explained through
single-factor or stage-specific accounts. Losses occur most prominently between production
and postharvest stages, particularly in staple crops such as cassava, maize, and rice, but their
causes extend beyond technical inefficiencies at any single point in the value chain. Instead,
food loss emerges from the interaction of natural, material, and social constraints.
Environmental factors such as climate variability, pest infestations, and crop diseases intersect
with material resource constraints, such as limited access to improved inputs, inadequate
storage and processing infrastructure, and financial constraints that restrict the adoption of loss-
reducing technologies. At the same time, social constraints, particularly weak market
structures, limited access to reliable information, and inadequate institutional support further
shape how these challenges are experienced and managed.

These interactions produce patterns of vulnerability that cannot be reduced to isolated causes.
For example, farmers use of suboptimal storage and processing technologiesc contribute to
losses at this stage, but these practices themselves are shaped by material resource limitations,
infrastructural deficits, and limited access to alternative technologies. It could also be partky
as a result of limited knowledge and training of cheap and sustainable alternatives. By
empirically demonstrating the interdependence of these dimensions, the study moves beyond
fragmented explanations of food loss and establishes it as a systemic outcome of interacting
constraints within farming systems.

1.10.2 Valuation as the mediating mechanism shaping farming practices

One key finding is that structural constraints do not directly determine food loss outcomes.
Their effects are mediated through farmers' valuation processes, ongoing practices of
prioritisation, comparison, and judgement through which farmers determine what is feasible,
worthwhile, and manageable within their specific contexts.

As rational beings, farmers continuously evaluate crops, inputs, and practices in relation to
multiple considerations, including cost, risk, labour requirements, expected returns, and
experience. Under conditions of constraint, these evaluations tend to favour practices that are
immediately feasible or that minimise short-term risks, even where such practices may
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contribute to longer-term inefficiencies or losses. As a result, locally rational decisions can
collectively reinforce patterns of food loss. In contexts with limited institutional support,
farmers often rely on informal networks and experiential knowledge to guide decision-making.
While such arrangements provide essential coping mechanisms, they can also stabilise and
reproduce practices that contribute to persistent food loss, such as procuring disease-
susceptible and stress-intolerant planting materials from the open market or from friends and
family. By foregrounding valuation as a mediating mechanism, the finding explains how
constraints are translated into action and why similar conditions can produce different
outcomes across contexts.

These valuation processes generate interconnected decision patterns across farming activities,
including crop selection, pest and disease management, input use, harvesting strategies, and
storage practices. In place of isolated choices, these decisions form structured configurations
through which farmers coordinate responses to multiple challenges. In this sense, food loss is
not simply the result of inadequate practices, but of how farmers actively navigate constrained
environments through context-dependent valuation.

1.10.3 Embedding valuation within agrarian systems

Another major highlight is that valuation processes are not only shaped by immediate farming
conditions but are embedded within broader agrarian systems, including market structures,
infrastructures, and institutional arrangements. These systems influence what is considered
viable, marketable, and worth producing, thereby shaping the context within which farmers
make decisions. For instance, infrastructural conditions such as road networks, storage
facilities, and access to electricity affect the timing of harvesting, the duration of storage, and
the ability to transport produce to markets before deterioration occurs. Similarly, market
arrangements and pricing structures influence which crops are prioritised and how they are
handled after harvest. Institutional factors, including access to credit, extension services, and
regulatory frameworks, further shape the range of options available to farmers and the criteria
by which these options are evaluated. Within these broader arrangements, valuation operates
as a relational and dynamic process. Farmers' decisions evolve in response to changing
environmental conditions, shifting market signals, and fluctuating resource availability. As
these elements interact, they form what this study conceptualises as valuation constellations,
which link food systems actors, constraints, and practices across different levels of the food
system. This perspective highlights that food loss does not arise solely from individual
decision-making, but from the interaction between farmers' valuation practices and the
structural environments within which these practices are embedded. By situating valuation
within these wider systems, the study provides a more comprehensive account of how food
loss is produced and sustained over time.

1.10.4 Disconfirming cases of the valuation mechanism

While the findings of this study consistently demonstrate that farmers' valuation processes are
shaped by resource constraints, leading to the prioritisation of low-cost and risk-minimising
practices, the study also identifies important disconfirming cases. These cases do not invalidate
the central mechanism, but they refine its scope by demonstrating that valuation is not

exclusively determined by material constraints.

In the first case, during a farm visit, a farmer was observed cultivating multiple arable crops on
a small farm, including cassava, maize, fruits, vegetables, and potatoes. When asked about the
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reason for this crop combination, their responses indicated that their choice was not primarily
driven by resource limitations but was based on a perceived agronomic logic. The farmer
justified this practice by suggesting that the crops “do not obstruct each other,” reflecting a
form of knowledge-based valuation. In this instance, decision-making is guided by the farmers'
understanding, albeit imperfect, of crop compatibility, rather than immediate economic
considerations. This case highlights how valuation can be influenced by technical beliefs and
experiential knowledge, even when such understanding may not align with agronomic best
practices.

In the second case, a farmer expressed a clear preference for early-maturing crop varieties due
to their ability to provide food or income more quickly, although they are prone to pest and
disease infestation compared to late-maturing varieties. This reflects a form of temporally
oriented valuation, in which urgency and immediate needs take precedence over considerations
of long-term efficiency or risk minimisation. Other than favouring conservative, low-
investment strategies, the farmer prioritises speed of return, even where such choices may
increase vulnerability to pests or losses.

These cases demonstrate that valuation processes can also be shaped by knowledge conditions
and temporal pressures, in addition to material constraints. They suggest that farmers' decisions
are not exclusively governed by what is economically feasible, but also by how they interpret
agronomic relationships and respond to immediate livelihood needs. These disconfirming
instances do not contradict the central argument of the study; instead, they extend it. They
reinforce the understanding of valuation as a flexible and context-dependent mechanism
through which multiple influences, material, cognitive, and temporal, are translated into
practice. In doing so, they highlight that variability in knowledge access and livelihood
pressures can produce alternative decision pathways that also contribute to food loss.

Overall, these findings present important implications. They suggest that addressing food loss
requires not only improving access to material resources but also strengthening institutional
support systems that enhance farmers' knowledge, advisory access, and capacity to evaluate
alternatives. Without such support, both constrained and misinformed valuation processes may
continue to reproduce practices that contribute to persistent food loss in the Nigerian agrarian
systems.

1.11 Discussion

This study examined how farmers’ lived experiences, shaped by interacting social, economic,
and environmental constraints, inform their valuation practices and contribute to persistent
food loss. The findings demonstrate that farmers do not respond to constraints in a purely
mechanical or technically determined manner. Rather, they engage in ongoing processes of
evaluation through which they interpret, prioritise, and act upon competing demands. In doing
so, the study shows that food loss is not simply the result of isolated constraints or technical
inefficiencies, but emerges through the interaction between multidimensional challenges,
farmers’ valuation processes, and the broader systems within which these processes are
embedded. This shifts the analytical focus from identifying the causes of food loss to explaining
how and why these causes are translated into persistent outcomes.

A central implication is that food loss cannot be adequately addressed through technical

interventions alone. While factors such as pest infestations, inadequate storage, and
infrastructural limitations remain important, their effects are mediated through how farmers
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evaluate and respond to them. Farmers make context-dependent judgments based on feasibility,
risk, resource availability, and expected outcomes. This helps explain why similar constraints
produce different outcomes across farming systems and why interventions focused solely on
technological improvements often fail to achieve sustained reductions in food loss. By
demonstrating that responses to constraints are shaped by valuation processes, the study
challenges approaches that treat food loss as a predictable outcome of technical conditions and
instead supports perspectives that situate it within broader social, economic, and institutional
dynamics (FAO, 2011).

The findings also extend valuation theory by showing how its core dimensions operate in
shaping concrete outcomes within agrarian systems. Consistent with existing scholarship
(Fourcade, 2011; Lamont, 2012; Vatin, 2013), valuation is shown to be socially structured,
relational, and materially grounded. However, the study moves beyond these
conceptualisations by demonstrating how valuation functions as a mediating mechanism that
links structural conditions to everyday practices and outcomes. Uneven access to resources,
knowledge, and institutional support shapes farmers’ evaluative capacities and contributes to
differentiated outcomes, reinforcing the connection between valuation and social inequality.
At the same time, processes of comparison and prioritisation determine which crops and
practices are considered feasible, while infrastructural and institutional arrangements shape
what is practically viable and marketable. In this way, valuation is not only a process of
assigning worth but also a mechanism through which structural constraints are enacted and
reproduced in practice.

Importantly, the findings show that valuation is dynamic and context-dependent rather than
stable or purely economically driven. Farmers’ decisions are shaped by multiple influences,
including experience, social norms, knowledge, and temporal pressures. These processes often
lead to the prioritisation of practices that are manageable in the short term but that may increase
vulnerability to food loss over time. As a result, farming practices associated with food loss are
not simply the outcome of poor choices or lack of knowledge, but are often rational responses
to constrained conditions. This creates feedback loops in which short-term adaptation
reinforces longer-term vulnerability, contributing to the persistence of food loss.

From a practical perspective, these findings indicate that efforts to reduce food loss must
engage with the environments within which farmers make decisions. Improving infrastructure,
access to inputs, and financial resources remains important, but such interventions are unlikely
to be effective if they do not align with farmers’ valuation processes. Adoption depends not
only on availability but on how farmers perceive the relevance, feasibility, and value of
available options. This highlights the need for approaches that strengthen farmers’ capacity to
evaluate alternatives and adapt practices within their specific contexts. It also underscores the
importance of recognising farmers as active decision-makers whose practices are shaped by
interacting constraints rather than passive recipients of technology.

More broadly, the study contributes to existing literature by providing a clearer account of the
mechanisms through which food loss is produced. While previous research has highlighted the
limitations of purely technical solutions (FAO, 2011; Van der Werf & Gilliland, 2017), this
study explains how these limitations operate in practice by identifying valuation as the process
through which constraints are translated into action. In doing so, it addresses a gap in the
literature (Li et al., 2022) and reinforces calls for actor-oriented approaches that incorporate
farmers’ perspectives, priorities, and decision-making processes in the design of interventions
(FAO, 2011; Johnson et al., 2019; Soma et al., 2021). The findings also highlight the value of
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qualitative research in capturing lived experiences and uncovering the social and relational
dynamics that underpin complex issues such as food loss (Beausang et al., 2017; Parfitt et al.,
2010; Silverman, 2017).

At the same time, several limitations should be acknowledged. The study is context-specific,
focusing on arable crop farmers in Nigeria, and the findings are not intended to be statistically
generalisable. Rather, they provide analytically transferable insights into how valuation
processes operate under conditions of constraint. In addition, the analysis centres primarily on
farmers’ perspectives, with less attention to other actors within the food system whose
valuation practices may also shape food loss outcomes. The empirical scope is further limited
by a relatively small sample size and by data collection constraints linked to national
disruptions, which affected access and participation. Despite these limitations, the study
provides in-depth insights into farmers’ decision-making processes and offers a foundation for
further research.

Future research should extend this analysis across different contexts, farming systems, and
actors to examine how valuation processes vary and interact within broader food systems.
Comparative and cross-regional studies would be valuable for assessing the wider applicability
of the framework. Further work is also needed to explore how valuation processes evolve and
how they are shaped by institutional arrangements, market structures, and policy environments.
In particular, research should examine how stronger linkages between farmers, researchers,
extension services, and policymakers can improve knowledge exchange and support more
effective decision-making. Such efforts must not only increase access to information but also
engage with how farmers perceive and value the practices being promoted. Approaches that
combine participatory methods, feedback mechanisms, and incentives offer promising
pathways for aligning interventions with farmers’ lived realities and for supporting more
sustainable reductions in food loss.
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Table 2: Summary of each paper, interconnection, and limitations

S/N Title of Paper Objective Research Key Findings Linkage with other Limitations
Method/Evidence type papers

Food Loss To consolidate Systematic Literature Food loss is most Findings inform the Arable crops were only taken
Analysis in fragmented Review (SLR) using prevalent between empirical focus and into consideration, as this is
Nigeria: A studies on food | PRISMA 2020; thematic | production and postharvest | methodological the primary focus of the
Systematic loss in Nigeria synthesis of 23 selected | stages; maize, rice, and orientation of the study. Also, the review relied
Literature by identifying studies cassava are most affected; | subsequent studies solely on the Web of Science
Review natural, social, and (WoS) database due to its

where food loss
is

most prevalent,
and the causes,
consequences,
and necessary
interventions
and policies

material causes are
interlinked; qualitative
data is scarce, especially
from the Global South

accessibility. This choice is
justified, given WoS's
reputation as one of the most
established databases with
extensive coverage

How valuation
arrangement
enacts loss:
devices,
infrastructures
and agrarian
marketability
in Nigeria

To explore how
social inequality
and exclusion
influence food
loss among
arable crop
farmers in
Nigeria

Qualitative study using

semi-structured

interviews, focus group
discussions, and field
observation with 42

participants

Limited access to inputs,
land, and infrastructure
exacerbates food loss;
weak institutional support
and fragmented
stakeholder interactions
hinder sustainable
practices; farmers’
valuation processes are
shaped by inequality and

The concept of valuation
is introduced here as a
lens to understand how
farmers prioritise actions
and interpret constraints,
laying the groundwork
for the more nuanced
theoretical exploration
in the third paper

The research is characterised
by a small sample size and a
limited geographic scope,
which restricts the ability to
generalise the findings.
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inform their farming
decisions

Nexus between
Agricultural
Challenges,
Farming
Practices, and
On-Farm
Losses of
Selected
Arable Crop
Farmers in
Nigeria

To investigate
how agricultural
challenges
influence
farmers’
valuation
processes and
practices, and
how these
contribute to on-
farm losses

Focus Group Discussion
(FGD) with nine
purposively selected
farmers; inductive
thematic analysis using
the valuation
constellation framework

Farmers’ decisions are
shaped by interconnected
challenges, including
pests, diseases, and
infrastructural deficits;
valuation processes guide
crop selection and risk
management; informal
knowledge exchange
perpetuates unsustainable
practices; participatory
strategies are needed for
effective food loss
reduction

It offers a novel
analytical perspective
that links individual
decision-making to
broader systemic
inefficiencies, thereby
advancing theoretical
understanding and
practical implications
for food system reform

Table 2: summary of each paper, interconnection, and limitations (continued)
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1.12 Conclusion and recommendation

1.12.1 Conclusion

This study examined the persistent problem of food loss among arable crop farmers in Nigeria
through a multi-layered analysis grounded in the sociology of valuation. It advances the central
argument that food loss is not simply the outcome of technical inefficiencies or isolated
constraints, but emerges through the interaction between multidimensional agricultural
challenges, farmers’ evaluative practices, and the broader socio-material and institutional
systems within which these processes are embedded.

The findings make three key contributions. First, they show that food loss is a multidimensional
phenomenon shaped by the interaction of natural, social, and material constraints, particularly
at the production and postharvest stages for key crops such as maize, rice, and cassava.
Importantly, these constraints do not operate independently. Rather, they are interpreted and
prioritised by farmers, shaping how decisions about crop selection, input use, pest
management, harvesting, and storage are made in practice.

Second, the study demonstrates that these decision-making processes are not purely individual
or economically driven, but relational and socially embedded. Farmers evaluate what is feasible
and worthwhile within contexts defined by resource limitations, prior experiences, and social
dynamics. As a result, practices that are rational in the short term may inadvertently increase
vulnerability to food loss over time, contributing to its persistence.

Third, the findings show that these evaluative processes are themselves structured by broader
agrarian systems. Infrastructures, market arrangements, and institutional conditions shape what
is possible within agricultural production and exchange. Limited access to storage, transport,
inputs, and institutional support constrains farmers’ capacity to maintain crop quality and
access markets, reinforcing patterns of loss within existing systems.

These insights reconceptualise food loss as a socially embedded and systemically produced
outcome rather than a purely technical or logistical problem. By identifying valuation as the
mechanism through which structural conditions are translated into farming practices, the study
provides a more integrated explanation of why food loss persists despite ongoing technological
and policy interventions.

Most importantly, the study contributes to knowledge in two main ways. Empirically, it
provides context-specific insights into farmers lived experiences and decision-making
processes, addressing a gap in qualitative research on food loss in the Global South.
Conceptually, it advances the application of valuation theory to agrarian systems by
demonstrating how evaluative processes connect constraints, practices, and outcomes within
food systems.

While the study is limited by its qualitative scope and geographic focus, it offers a strong
analytical foundation for future research. Further work is needed to examine how these
processes operate across different contexts and how they can be effectively engaged in the
design of interventions. By foregrounding the relationship between structural conditions,
farmers’ evaluations, and farming outcomes, this study provides a basis for developing more
context-sensitive and sustainable strategies for reducing food loss and strengthening food
system resilience.
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1.12.2 Recommendations

The findings of this study call for a shift from narrowly technical approaches to food loss
reduction towards more integrated strategies that engage with the social, institutional, and
behavioural processes shaping farming practices. While farmers often attribute food loss to
natural factors such as pests and diseases, and to material constraints such as inadequate
infrastructure, the study demonstrates that these challenges are mediated through valuation
processes. It is through these processes that farmers interpret constraints, prioritise actions, and
adopt practices that may inadvertently sustain food loss.

Policy responses must therefore move beyond treating constraints as isolated technical
problems and instead address the decision-making environments within which farmers operate.
This requires recognising valuation as a central mechanism through which structural conditions
are translated into practice. Interventions should be designed not only to improve access to
inputs, technologies, and infrastructure, but also to influence how farmers perceive, evaluate,
and integrate these resources into their farming systems.

A key priority is the strengthening of agricultural extension systems. Extension services should
move beyond a narrow focus on information dissemination or input distribution and instead
support sustained engagement with farmers' decision-making processes. This involves
providing continuous advisory support, mentorship, and follow-up that enable farmers to
reflect on their practices, adapt to changing conditions, and reassess the feasibility and value
of alternative strategies. For this to be effective, extension systems must be adequately
resourced, institutionally supported, and aligned with local realities (Yami et al., 2024).

In addition, extension approaches should prioritise participatory and context-sensitive methods
that actively involve farmers in the co-production of knowledge. Farmer-led experimentation,
peer-to-peer learning, and embedded feedback mechanisms can enhance the relevance and
uptake of recommended practices. Evidence suggests that such approaches not only improve
knowledge but also shape how farmers evaluate options and make decisions, thereby increasing
the likelihood of sustained behavioural change (Reynolds et al., 2024; Aboye et al., 2023).
These strategies are particularly important for aligning technical recommendations with
farmers’ lived experiences and valuation frameworks.

Beyond the farm level, improving coordination across the food system is essential. Weak
linkages between farmers, research institutions, extension services, and policymakers limit the
flow of knowledge and reduce the effectiveness of interventions. Strengthening these
connections can enhance trust, improve communication, and ensure that policies and
innovations are grounded in practical realities. More coherent institutional collaboration can
also support the development of integrated strategies that address both production and
postharvest dimensions of food loss.

At a broader level, policy efforts should combine infrastructural development with targeted
institutional and social interventions. Investments in storage, transport, and market access
remain critical, but their effectiveness depends on how they are embedded within farmers’
decision-making contexts. Without engaging with valuation processes, such investments risk
underutilisation or unintended outcomes. Policies must therefore be designed to support not
only access, but also the capacity to evaluate and use resources effectively.
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Ultimately, reducing food loss requires recognising farmers as active decision-makers
operating within constrained and dynamic environments. Interventions that align with farmers’
valuation practices, while simultaneously addressing structural limitations, are more likely to
achieve sustainable outcomes. Embedding these insights within agricultural policy, extension
systems, and food system governance provides a pathway towards more resilient, inclusive,
and context-sensitive strategies for food loss reduction.
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Appendices

Research Impact

Beyond the production of scientific papers, the research was also designed to contribute to
knowledge and practice at multiple levels. Globally, findings were disseminated in more than
ten international conferences, seminars, and workshops. Regionally, the results informed the
2024 Collaboration Initiative on Food Loss and Waste report presented to G20 member states.
Locally, the research facilitated feedback workshops and training sessions with farmers and
policymakers, strengthening their understanding of best practices and enhancing the integration
of evidence into interventions for food loss prevention and reduction. This section explains in
three parts how this research achieved impact globally, regionally and locally.

i.  Global impact - Communication and dissemination

To ensure impact beyond academia, this study has contributed to real-world change through
targeted communication and stakeholder engagement. In particular, the findings were
disseminated to both technical and non-technical audiences, including food system
stakeholders across Europe, the United Kingdom, and Africa. These efforts aimed to raise
awareness of the underexplored and undervalued factors contributing to persistent food loss,
especially those rooted in social dynamics and farmer decision-making. By sharing insights
through diverse platforms and formats, the study has helped to inform dialogue, influence
practice, and catalyse interest in context-sensitive approaches to food loss reduction. Table 3
presents a selection of communication and dissemination activities undertaken as part of this
effort.

The interactive documentary developed during the fieldwork demonstrated clear educational
and outreach impact. As reported in the Learning Analytical Report on Food Loss Cinema by
the Netherlands Food Partnership (2024), the video was selected for the national World Food
Day event in the Netherlands. During this event, the documentary was viewed by 204
participants, contributing to broader public engagement with food loss issues (Netherlands
Food Partnership, 2024).

The documentary is also generating sustained pedagogical impact. A lecturer at a Dutch
University of Applied Sciences noted that they plan to incorporate the film into bachelor-level
teaching, where students use it to construct value chain maps and analyse real-world food
system dynamics. In addition, another academic colleague noted that peers were highly
impressed by the documentary's interactive features, explaining that “the interactive elements
are what we have been thinking about for many years, and we would love to integrate them
into our curriculum,” signalling potential for further integration into higher education
programmes.

These outcomes demonstrate that the documentary is not only reaching wider audiences but is
actively shaping teaching practices and inspiring curricular innovation within food systems
education. By enhancing learners’ understanding of value chain dynamics and the socio-
economic drivers of food loss, the documentary also has the potential to inform new approaches
and innovations aimed at reducing food loss in practice
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Table 3: Selected conferences and presentations

S/N Year Conference/Seminar/Workshop Type of Location
presentation
1. 2025, IPPAE Seminar presentation. Justus-Liebig In-person Giessen, Germany
2024, 2023 | University Presentation
2. 2025 Green Era Hub Summer School. CIHEAM, Bari | Poster Bari, Italy
Presentation
3. 2025 Scottish Alliance for Food Annual Event Poster Virtual
Presentation
4. 2025 Ist ETH Domain Conference on: Social In-Person Eawag
Sciences on Environment, Technology and Presentation | Diibendorf,
Sustainability Switzerland
5. 2025/2023 | Bridg’it Workshop In-person Giessen,
Presentation | Germany/Paris,
France
6. 2024 International Research Symposium on In-person Berlin, Germany
Agriculture Greenhouse Gas Mitigation: From Presentation
Research to Implementation. Berlin, Germany.
7. 2024 Scottish Alliance for Food, University of In-person Glasgow,
Glasgow Presentation | Scotland
8. 2024 ILSI Early Career Event Poster Copenhagen,
Presentation | Denmark
9. 2023 Future Food Symposium, University of In-person Nottingham, UK
Nottingham Presentation
10. | 2023 Sustainable food systems symposium In-Person Gottingen,
Presentation | Germany

ii. Regional Impact — European context

The research has already made a significant regional impact through its dissemination and
adoption by key organisations focused on reducing food loss and waste. The study was
highlighted on page 60 of the Collaboration Initiative FLW Annual Report 2024, which can be
found at https://www.macs-g20.org/about-macs/macs-activities/collaboration-initiative-on-

food-losses-food-waste-launched-at-macs-g20/. It was also featured on page 29 of the 2025

report

https://www.macs-g20.org/about-macs/macs-activities/collaboration-initiative-on-
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food-losses-food-waste-launched-at-macs-g20 published by the Thiinen Institute in Germany,
as part of the Collaboration Initiative on Food Losses and Food Waste launched at MACS-G20
2024 for the G-20 member states.

In July 2025, 1 was invited to present the research findings to stakeholders at Fundacio
Espigoladors, a prominent organisation dedicated to surplus food recovery in Spain. Following
my presentation, the agency requested my assistance in shaping the methodology and structure
of an upcoming food loss quantification manual, funded by the European Commission and
scheduled for publication in April 2026. This involvement highlights the study’s direct
contribution to developing regional policy tools and capacity-building resources aimed at
improving the measurement and mitigation of food loss across Europe.

In December 2025, insights from this research were integrated into the IFC Food Loss & Waste
Management Masterclass held in Lagos, Nigeria, from December 9 to 11. This masterclass was
organised by the International Finance Corporation (IFC), FIAS, GAFSP, and the Government
of Canada, in partnership with FHSA. It served as a high-level capacity-building platform for
professionals engaged in addressing food loss and waste across Africa. Led by trainer Dr.
Natalia Krylova from the IFC/World Bank Group, the workshop equipped participants with
practical tools for measuring and reporting food loss and waste, insights into policy and
standards, and guidance on sustainability and ESG reporting. The inclusion of this study's
findings in the masterclass underscores its international relevance and its role in promoting
evidence-based practices within global food systems.

iili.  Local Impact - Research feedback with farmers and government representatives

To ensure a direct and practical impact of the research, findings from the empirical study were
organised and presented as structured feedback to key stakeholders in the study area, Ondo
State, Nigeria. Between April and May 2025, a feedback-based workshop and training sessions
were held to engage both policymakers and farmers. The objectives of this initiative were
twofold: first, to facilitate the uptake of research findings by policymakers, enabling them to
integrate context-specific evidence into targeted interventions and empowerment programmes;
and second, to enhance farmers’ understanding of best practices and innovations that promote
sustainable agriculture, improve productivity, and reduce on-farm losses.

a. Research feedback with the farmer

The first feedback session involved 19 smallholder farmers in Agbelere, Ondo State. To ensure
accessibility and facilitate engagement, empirical findings from previous research were
presented through a short video that visualised farm experiences and food loss hotspots. This
was followed by an agronomic training session led by an expert, which covered undervalued
agronomic practices contributing to preharvest losses, including chemical use, pest
management, and field sanitation. The session, initially scheduled for one hour, extended to
nearly four hours due to high levels of farmer engagement. A participatory mapping exercise
enabled farmers to collectively identify spatial patterns of loss and contextual factors shaping
their experiences.

b. Research Feedback with government representatives

The second research feedback session, held with 10 representatives from the Federal Ministry
of Agriculture, presented findings from the farmer session, including insights drawn from
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participatory mapping, and farmers expressed priorities. Policymakers engaged in open
discussion on how these insights aligned with existing interventions, policy assumptions, and
areas requiring strategic realignment, particularly the unexpected emphasis on preharvest loss.

c. Post-research feedback evaluation and result

Post-feedback evaluation questionnaires were administered immediately after each workshop.
Farmers completed a 14-item questionnaire (4 closed-ended, 10 open-ended) assessing
perceived importance, usefulness, preferred frequency of future feedback, intended application
of knowledge, and priority support needs. Policymakers completed a nine-item questionnaire
assessing relevance, usefulness, prior experience with research feedback, and proposed
application of insights.

All farmers (100%) rated the feedback as very important. They reported key benefits including
improved knowledge of chemical use (53%), sustainable practices (26%), and farm
maintenance (21%). Intended applications included farm planning, improved agrochemical
application, and peer knowledge sharing. Farmers’ priority needs included financial assistance
(47.4%), subsidised chemicals (26.3%), and targeted training.

Government representatives found the feedback highly relevant (70%) and very useful (80%)
for policy design and farmer-focused interventions. Most of the participants preferred quarterly
feedback sessions (70%). The most surprising finding, reported by 60%, was that farmers’
highest losses occur preharvest, contradicting prevailing policy assumptions focused on
postharvest loss. Policymakers planned to apply insights mainly through farmer training
programmes (60%), stakeholder engagement, and departmental reporting.

The research feedback sessions created a constructive platform for dialogue, mutual learning,
and evidence-based reflection among farmers and policymakers. They demonstrated the value
of participatory approaches in understanding the multidimensional drivers of food loss and
highlighted the importance of locally informed strategies for strengthening agricultural
resilience and improving food system outcomes.
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Consent form for participating in empirical research

I, Ifeoluwa Abulude (a doctoral student at the Faculty of Agriculture 09, Justus Liebig
University, Giessen), request your participation in my doctoral research titled “Assessment of
Food Loss Among Arable Crop Farmers in Nigeria”. This study was funded by the German
Academic Exchange Service (DAAD). The Faculty Advisor for this study is Professor Dr.
Stefan Wahlen, Faculty of Agriculture 09, Justus Liebig University. Giessen.

About the study

The objective of this research is to investigate the perceptions of arable crop farmers regarding
food loss, understand how value is created in food loss, identify the critical loss points in food
systems, and examine the specific food loss interventions, management practices, and
technologies introduced to farmers through extension services. The research aims to uncover
the underlying social and economic processes that have contributed to food loss in Nigeria, and
the findings will be useful in developing targeted interventions to address this issue among
arable crop farmers in Nigeria.

Role of the Participant

I will ask you to choose the time and place where I will interview you. During the interview,
you will be asked some questions about your overall on-farm and off-farm farming practices
in line with food loss. The interview will take about 1 h — 1 h 45 min.

Risks and discomforts

There are no known risks associated with participating in this study. Please feel free to ask
questions or seek clarification during the interview. Please let me know if you need a
break/pause during the interview. I will pause the interview and the recording until we restart.
In addition, if you are uncomfortable with me taking some peculiar pictures of something for
any reason, kindly let me know.

Benefits/Incentives

I would like to point out that there are no benefits (whether monetary or otherwise) associated
with participating in this study. Most importantly, information from this study may benefit you,
other farmers, and society. This is because the knowledge will help the government, NGOs,
and international organisations to plan sustainable ways to solve the problem of food loss, and
this would increase your income and improve the standard of living of your community.

Audio Recording

During the interview, I will take notes. I will also use a recording device that will record our
conversation as well. I will sometimes take pictures if I observe something around me that
could help with my study. All of these would be used correspondingly in the development of
the field report, as well as in my final thesis. These materials are archived after transcription.
Please sign below if you are willing to have this interview recorded. You may still participate
in this study if you are not willing to have the interview recorded.

I do not want to have the interviews recorded.

I am willing to have the following interviews recorded:

Signed: Date:
Visual Recordings

Visual recordings, such as photographs and videos in your likeness and image, might be used
in the future, either as part of the publication or public presentation. Please note that you as a
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participant do not have the right to inspect or approve the finished product or printed/published
matter that uses the images/recordings or versions of the images/recordings, and there is no
financial compensation for commercial and/or non-commercial (as appropriate) uses of the
images/recordings. Please sign below if you consent to the use of your pictures and videos. You
may still participate in this study if you are not willing to have your picture or video recorded.

I do not want my picture and/or video to be recorded. I am willing to have my pictures
and/or videos recorded. Signed: Date:

Data Storage

Data may exist in backups and server logs beyond the timeframe of this research project.
Sharing Data Collected in this Research

Data from this study may be shared with the research community to advance science. We will
remove or code any personal information that could identify you before the files are shared
with other researchers to ensure that, by current scientific standards and known methods, no
one will be able to identify you from the information we share. Despite these measures, we
cannot guarantee the anonymity of your data.

Taking part is voluntary

Participant involvement is voluntary, and the participant may refuse to participate before the
study begins, discontinue at any time, or skip any questions/procedures that may make him/her
feel uncomfortable, with no penalty to him/her, and no effect on the relationship with me (the
researcher) or my university.

Follow-up studies

I may contact you again to request your participation in a follow-up study. Your participation
will always be voluntary, and we will ask for your explicit consent to participate in any follow-
up study. May we contact you again to request your participation in the follow-up study?

[a] Yes[ ] [b]No[ ]

If you have questions

The main researcher conducting this study is Ifeoluwa Abulude, a graduate student at Justus-
Liebig University, Giessen. Please ask any questions you have now. If you have questions later,
you may contact me at +2348062060968, ifeoluwaabulude@gmail.com.

I have read the above information and have received answers to any questions I asked. I am
aware that my participation is voluntary and that I can withdraw at any time without giving
reasons and at no cost. I voluntarily agree to participate in the study.

Your (participant)Signature Date

Your Name (participant)

Signature of the person obtaining consent Date

Name of the person obtaining consent

Location Note: This consent form will be
maintained by the researcher for five years beyond the end of the study.
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Data collection guide

Adapted from the study of Beausang et al. (2017) & Silverman (2017)

Purpose of the Guide

This interview and FGD guide were developed to explore (1) the mechanisms concentrating
on-farm losses, (2) capability constraints shaping valuation processes and farmers’ practice
portfolios, and (3) how evolving valuation devices reconfigure practices and influence long-
term on-farm loss outcomes. The structure follows the logic of the dissertation’s three research
questions, ensuring conceptual and empirical coherence across all data-gathering activities.

GENERAL PROCEDURES

I used farm loss and food loss interchangeably to support comprehension. I avoided asking
research questions directly; instead, elicited lived, experiential accounts. I used minimal
prompting to avoid steering responses. I began selected interviews with scenarios observed
during exploratory work (e.g., postharvest losses). I then piloted interviews with enumerators
and a small farmer group to refine clarity, wording, and resonance of valuation concepts (e.g.,
“importance”, “worth”, “usefulness”). I recorded all interviews, transcribed and analysed early
interviews to refine coding and determine a suitable analytic strategy (content analysis vs.
grounded theory), and conducted iterative analysis as data was gathered.

PART A (FOR RQIl): MECHANISMS OF FOOD LOSS AND HOW LOSSES ARE
EXPERIENCED

RQ1: What are the key dimensions of the causes of food loss that concentrate on-farm
losses within the study context, and how do these mechanisms shape how loss is
experienced by farmers?

A1l. Socioeconomic Characteristics

Age

Education

Years of farming experience

Types of crops grown

Farm size

Membership of associations

A2. Mechanisms Concentrating Food Loss (Causes and Conditions)
(Directly aligned with RQ1 and the findings of the systematic review)
What challenges affect your ability to produce or harvest effectively?
Which challenge is the most significant?

A3. Perceptions and Experience of Food Loss
(How farmers define and experience loss)
e How do you define food/farm loss?
e What factors cause food/farm loss on your farm?
e How does food loss affect your work, income, and planning?
e Which actors contribute to food/farm loss?
e J[fyes: How do these actors’ actions influence food loss?
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PART B (FOR RQ2): CAPABILITY CONSTRAINTS, VALUATION PROCESSES, AND
PRACTICE PORTFOLIOS
RQ2: How do capability constraints influence actors’ valuation processes, and what are
the effects on farmers’ practice portfolios?
This section explores resource constraints, evaluation of practices, and why farmers choose
practices over others, reflecting the central themes of the second empirical paper.
B1. Capability Constraints
e What resources or capacities (labour, tools, money, storage, time, information) limit
your ability to reduce food loss?
e Are there conditions that force you to accept losses even when you would prefer to
avoid them?

B2. Valuation Processes Under Constraints

(Processes of classification, interpretation, prioritisation — as per Paper 2)

How do you decide which tasks or practices to prioritise at harvest time?

How important is loss reduction compared with other farming priorities?

Do you estimate or quantify losses? Why or why not?

What practices do you use to manage or reduce losses, and why these practices rather
than others?

B3. Practice Portfolios
(The bundle of practices farmers adopt given constraints)
e  Which practices have you stopped using? Why?
e  Which practices have you adopted because of constraints?
e How have your farming or loss-management practices changed over the last few
years?

PART C (FOR RQ2 & RQ3): VALUE CREATION FROM LOST FOOD (FGDs)
RQ2: How constraints shape the valuation of lost produce
RQ3: How valuation devices and constellations shape practices

C1. FGD Questions on Loss and Value Creation

What do you normally do with lost or wasted crops?

What influences your decision about how to use the lost food?

Are you aware of the FLW hierarchy?

What support or resources would help you create more value from lost food?
What is needed to maintain that value over time?

At what point does lost food stop being worth using?

C2. Laws, Standards, and Institutional Influences
(Valuation devices shaping decision-making)
e Are there laws or policies that affect what you can do with lost food?
e How do group or association standards shape your decisions about losses?
e What kind of policy support would help reduce food loss on farms?
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PART D (FOR RQ3): VALUATION DEVICES, EXTENSION, INTERVENTIONS, AND
LONG-TERM PRACTICE CHANGE

RQ3: In what ways do changes in the constellation of valuation devices reconfigure
farmers’ practice portfolios, and how do these changes shape long-term patterns of on-
farm loss outcomes?

This section investigates training, technologies, extension messages, innovations, and how
these external valuation devices reshape practices over time.

D1. Farmers

How has the government helped reduce food loss?

What training on loss reduction have you received?

What technologies or innovations were introduced through extension services?
What challenges do you face when adopting new technologies?

What factors determine whether you adopt or reject a food loss innovation?
Are there private-sector or NGO interventions available here?

D2. Experts / Policymakers

How is food loss estimated or monitored in this region?

What food loss interventions currently exist?

What people-focused interventions (capacity building, workshops) exist?
What policies or laws specifically aim to reduce food loss?

How effective are these policies in changing farmers’ practices?
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Consent form for participation in the research feedback evaluation

Title of Research: Assessment of Food Loss Among Arable Crop Farmers in Nigeria.
Researcher & Contact Person: Ifeoluwa Abulude, PhD Candidate.

Institution: Institute of Agricultural Policy and Market Research. Faculty of Agriculture,
Justus-Liebig University, Giessen. Germany.

Purpose of the Evaluation

The research feedback is part of my doctoral research, and you are being invited to take part
in this evaluation exercise as part of a research feedback seminar. The goal is to understand
how the information shared during the workshop is useful to you and to gather your
suggestions for future research and interventions.

What Participation Involves

If you agree to participate, you will be asked to complete a short evaluation form. The form
contains questions about your experience, opinion on the research findings, and what kind of
support or policy you think is needed.

Voluntary Participation
Participation is completely voluntary. You may choose not to answer any question or
withdraw from the evaluation at any time without penalty or loss of benefit.

Confidentiality
All the information you provide will be treated as confidential and used for research purposes
only. Your name or identity will not be linked to your responses in any report or publication.

Benefits and Risks
There are no known risks in participating. Your responses will help improve agricultural
policies, research priorities, and interventions to reduce food loss among farmers like you.

Pictures and Videos
Videos and pictures taken during the feedback seminar will be published for academic and
research purposes.

Consent Statement
By signing below, you confirm that:

e You have read or been explained the purpose of this evaluation.

e You understand that participation is voluntary and your information will be kept
confidential.

e You agree to take part in the evaluation and that your images can be published for
academic and research purposes.

Name of Participant:
Signature/Thumbprint:
Date: Name of Researcher or Research Assistant:
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Research feedback seminar evaluation form for policymakers

Title: Assessment of Food Loss Among Arable Crop Farmers in Ondo State, Nigeria
Purpose: To evaluate the relevance, usefulness, and impact of the research feedback among
key stakeholders.

Name (Optional):
Organization:
Position/Role:

Please respond to the following:
Have you participated in a similar research feedback session before?
A. Yes|[]
B. No[]
C. Notsure[ ]
Has research-evidence previously informed project or programme facilitated by your
organisation?
A. Yes|[]
B. Never [ |
C. Notsure[ |
How relevant is this research feedback to policy development and practice?
A. Very Relevant [ ]
B. Relevant [ ]
C. Slightly Relevant [ ]
D. Not Relevant [ ]
How useful was the information shared during this session to your work or policies?
A. Very Useful [ ]
B. Useful [ ]
C. Slightly Useful [ ]
D. Not Useful [ ]
How frequently would you prefer to receive this kind of feedback?
A. Quarterly [ ]
B. Bi-annually [ ]
C. Annually [ ]
D. On demand [ ]
How do you plan to apply the feedback from this session in your work? (Open-ended)

What are the main benefits of this type of research feedback in your view? (Open-ended)

What types of future research would you find most useful for planning and implementing
interventions? (Open-ended)

What finding from the research surprised you the most or changed your perspective?
(Open-ended)
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Qualitative questions for policymakers

Tell us about yourself.

Name, organisation, designation/role, years of experience working for the government.
What part of the research findings did you find most insightful or surprising, and why?
What could be some of the challenges of not taking up some of the policy
recommendations?

What are the enablers and barriers to innovation through evidence-based feedback?
What other actors can also benefit from such feedback?

What suggestions do you have for improving the way research feedback is
communicated to policymakers?

Which aspects of farmers' experience shared during the seminar should be prioritised
in policy making?

What gaps, if any, do you think the research failed to address?

What suggestions do you have for improving the way research feedback is
communicated to policymakers?

How can future research be better aligned with your policy or program planning?
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Research feedback seminar evaluation form for farmers

Title: Assessment of Food Loss Among Arable Crop Farmers in Ondo State, Nigeria
Purpose: To evaluate the relevance, usefulness, and impact of the research feedback among
key stakeholders.

Community:
Name (Optional):
Sex:

Farm Size:

Types of crop(s) grown:
Years of farming:

Please answer the following:
How important is this type of research feedback to your farming or agricultural
practices?
A. Very Important [ ]
B. Important [ ]
C. Slightly Important [ ]
D. Not Important [ ]
What are the key benefits you get from this kind of feedback? (Open-ended)

How often would you like to receive feedback from research like this?
A. Monthly [ ]
B. Quarterly [ ]
C. Annually [ ]
D. When needed [ ]
How will you use the information or advice shared today on your farm? (Open-ended)

Where do you think you lose the most crops?
A. During planting [ ]
. During crop growth [ ]
During harvesting [ ]
During storage/processing [ ]
During transportation [ |
At the market [ ]
. Others:
What type of support or help do you need now to reduce your losses? (Open-ended)

OTmY 0w

Which shortage affects you the most?

A. Quantity (not enough crops) [ |

B. Quality (spoiled or damaged crops) [ |

C. Financial loss (selling at low prices or no buyers) [ ]
What type of training do you currently need? (Open-ended)

What kind of help or intervention would be most useful to you right now? (Open-ended)
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Qualitative questions for farmers

e Tell us about yourself.

e Name, years of farming experience, crops grown.

e What new information did you learn from the research feedback that you did not know
before?

e How do the research findings relate to your own experience as a farmer?

¢ Did the feedback session give you any ideas for improving your farming or post-harvest
practices?
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Chapter 2: Paper I

Abulude, Ifeoluwa, & Wahlen, S. (2024). Food Loss Analysis in Nigeria: A Systematic
Literature Review. Environmental Challenges. https://doi.org/10.1016/j.envc.2024.101027
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ARTICLE INFO ABSTRACT

Keywords: The issue of food loss and waste is a complex one that must be addressed if sustainable food systems are to be
Food loss achieved. In the Global South, as evidenced by Nigeria, two paradoxical trends can be observed. Firstly, sub-
Food waste

stantial losses of arable crops occur during the production and distribution stages. Secondly, Nigeria is affected
by food scarcity, which is in part a consequence of losses occurring at these stages. In terms of food availability,
Nigeria ranks 26th among African countries. In light of this context and the government’s expressed interest in
identifying sustainable solutions to this problem, a systematic review was conducted with the objective of
consolidating the fragmented studies on food loss in the region. This review provides a foundation for under-
standing the causes of food loss, the preventive and reduction strategies required, and for identifying promising
areas for future research. The review was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) Checklist 2020. Following the application of inclusion and
exclusion criteria, 23 studies were selected for review. A thematic synthesis was employed to integrate and
examine the findings of the studies. The findings indicated that maize, rice, and cassava continued to be the most
prevalent food crops in Nigeria, with cultivation occurring across the entire country. We differentiate the critical
loss points for different crops, which arise between the production and distribution stages. In conclusion, this
review reveals that food loss in Nigeria is a multifaceted issue requiring integrated solutions that address the
natural, social, and material dimensions. Further empirical research, especially qualitative studies that focus on
the perspectives and practices of food system actors, is essential for developing effective interventions and
policies. This approach will help achieve sustainable development of food systems and advance global food
security goals.

Food systems
Arable crops

1. Introduction

Food loss and waste are complex issues that must be addressed to
achieve a sustainable food system (Kor et al., 2022). The complexity of
this issue is compounded by the fact that there is no consensus on the
definitions of the relevant concepts (Spang et al., 2019). Reducing food
loss and waste has become a top priority for academics and governments
worldwide (Koester, 2014). An increasing number of academic publi-
cations have provided definitions of this topic (Cattaneoet al., 2021).
Shee et al. (2022) compiled at least twelve definitions for these terms.
Typically, a researcher’s interpretation of these terms varies based on
their goals and the approach used in their study (Koester, 2014).

In accordance with the FAO (2011), the terms food loss and waste are
defined as a decrease in the quantity of edible food within food systems.

* Corresponding author.
E-mail address: ifeoluwa.ayodeji.abulude@ag.uni-giessen.de (I. Abulude).

https://doi.org/10.1016/j.envc.2024.101027

This signifies that any food that was originally intended or cultivated for
human consumption, but not consumed (regardless of its alternative
use), is considered food loss or waste. Food loss occurs between the
production and distribution phases of the food system, whereas food
waste occurs in both the retail and consumer phases (FAO, 2019). The
primary driver of food waste is consumer behaviour (Redlingshofer
et al, 2017), whereas food loss occurs predominantly in
pre-consumption stages (Afolabi et al., 2021; Ayeni et al., 2021; Bankole
et al., 2022), which is the focus of this study. Accordingly, this study
adopts the term "food loss" instead of "food loss and waste."

A further complicating factor is the discrepancy in the methodologies
employed to quantify losses across diverse geographical locations and
sectors (Redlingshofer et al., 2017). For example, the extent and stage at
which food loss occurs vary significantly between the crop and livestock
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sectors, with higher losses typically observed in plant-based sectors
(Redlingshofer et al., 2017). This may be attributed, at least in part to
higher economic value ascribed to livestock than to crops. In the Global
South, crop-based sectors experience losses of over 70 % (Afolabi et al.,
2021), which is the reason why this study focuses on arable crops.

Notwithstanding the growing corpus of literature on this subject,
significant gaps remain. Further investigation is required on the un-
derlying causes, key areas of concern, and the overall extent of food loss
at the regional level (Chauhan et al., 2021). Research in these areas is
vital for generating relevant local and context-specific knowledge
regarding the problem (Caron et al., 2018). Such an understanding is
pivotal for developing sustainable reduction strategies and ultimately
achieving food security (Agoda et al., 2011; Balana et al., 2021; Chiaka
et al., 2022; Eruola et al., 2013).

In developing countries, significant losses of arable crops, including
rice, maize, and cassava, are observed during the production, post-
harvest, and storage phases (Xue et al., 2017). Nevertheless, studies on
these levels are scarce (Soma et al., 2021). On an annual basis, <35 % of
global studies on food loss have concentrated on these stages, and most
of these studies have been conducted in the Global North (Xue et al.,
2017). Equal attention and resources must be allocated to all regions to
produce context-based evidence (Koester, 2014). Consequently, this
study does not consider losses occurring at the retail and consumption
stages.

As indicated in the Global Report on Food Crises (GRFC) (GRFC,
2022), Nigeria is among the top ten countries most severely affected by
the food crises. In 2022, Nigeria was ranked 107th globally and 25th
among 28 African countries on the Global Food Security Index (The
Economist Impact, 2022). Furthermore, the findings of this study also
revealed that food loss has a considerable impact on food scarcity. In
terms of food availability, Nigeria is ranked 108th globally and 26th in
Africa.

Furthermore, Nigeria ranks among the top ten countries with the
highest number of case studies on food loss conducted between 2016
and 2022 (Rolker et al., 2022; Xue et al., 2017). Despite significant food
loss, millions of individuals in Nigeria suffer from hunger, particularly in
rural areas where food production occurs. Given this context and the
government’s expressed interest in identifying sustainable solutions, it is
imperative to collate the disparate studies on food loss in this region. To
our knowledge, no systematic review has focused on the
pre-consumption stage of Nigeria’s food system. This review is essential
in that it provides knowledge and serves as a foundation for under-
standing the root causes of food loss, developing effective strategies for
prevention and reduction, and identifying promising areas for future
research. This systematic literature review (SLR) aims to address this
gap by identifying food loss based on specific crops, where food loss is
most prevalent, and the causes, consequences, and necessary in-
terventions and policies to reduce food loss.

2. Material and methods

A systematic literature review (SLR) is a rigorous and comprehensive
examination of the extant literature, conducted in accordance with
systematic, explicit, and transparent methods (Gough et al., 2012). It
serves multiple purposes, including providing a comprehensive over-
view of the current state of knowledge in a particular field, identifying
research priorities, revealing problematic areas, and offering detailed
explanations of the root causes of these phenomena (Page et al., 2021).
The methodology employed in this SLR was informed by the approaches
described in the studies by Chauhan et al. (2021); Oliveira et al. (2021),
Van Der Werf and Gilliland (2017), and the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) Checklist 2020.

The studies were retrieved from the Web of Science (WoS). This
database is accessible to researchers, particularly those based in devel-
oping countries (Li et al., 2018). Moreover, as one of the most estab-
lished databases with vast coverage, it encompasses valuable old
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publications that might otherwise be overlooked (Norris and Oppen-
heim, 2007). Some criteria were employed to include and exclude pa-
pers, to ensure consistency, and to define the scope of eligible studies. In
alignment with the background outlined in the introduction, we present
studies that included papers from Nigeria and focused on the
plant-based agricultural sector. Only papers written in English and
published up to 2023 were included. Furthermore, the boundaries of the
food system were delineated, with only papers on the
production-to-distribution phases included. Studies that did not present
the results in the abstract or that did not meet the pre-established in-
clusion criteria were excluded from the analysis. The search terms
employed were "food loss," "food waste," and "Nigeria." These keywords
were combined with Boolean logic connectors "OR" and "AND" to form
search strings including "food loss AND Nigeria" and "food waste OR
Nigeria”. The search was conducted without any date restrictions in
alignment with the methodology employed by Li et al. (2022).

The initial search yielded 141 studies. The authors screened the titles
to identify articles pertinent to the subject matter, resulting in the
exclusion of 59 studies deemed irrelevant to this topic. A total of 82
articles were subjected to abstract screening. After this process, 33 ar-
ticles were excluded on the grounds that they focused on land use,
household waste, nutrition, and rural health. Of the 49 articles identified
for full-text screening, one was identified as duplicate and four were not
accessible. Consequently, 44 articles underwent a full-text screening.
During this process, 21 articles were excluded because they focused on
topics such as income, weight, and farmland loss. In conclusion, 23 ar-
ticles were selected for review.

A synthesis of the data was conducted in order to provide a summary
of the key findings of the selected studies. Specifically, a thematic
summary, which is a non-statistical synthesis method, was employed.
This method entails a comprehensive analysis of the findings presented
in the text, to organize them into coherent themes for comparison. These
themes are subsequently presented as results (Gough et al., 2012;
Snyder, 2019). A comprehensive thematic summary is essential, as the
primary objective of this review is to gain insight into a phenomenon,
rather than to propose new theories (Gough et al., 2012). This method is
commonly used to consolidate information and elucidate historical
trends by integrating the extant body of knowledge and evidence on a
specific topic (Snyder, 2019). Moreover, other forms of analysis, such as
meta-analysis, are not applicable in this case, as they require compara-
ble statistical analyses across selected studies (Snyder, 2019) and the
quantification of food loss was not the aim of this study.

Although this study did not involve a statistical synthesis, the
robustness of the results was tested by adhering meticulously to the
recommendations set forth by Gough et al. (2012). They stipulated that
the results and findings of the synthesis should address the review
questions. Furthermore, only those findings that met the specified se-
lection criteria were included to reduce to minimise bias. These criteria
were defined and documented in advance, and the full texts were
screened multiple times prior to data extraction. As noted in Appendix
Table A1, the majority of studies focus on the southern region of Nigeria.
Of the identified articles, only five employed qualitative research tech-
niques. The food crops in Nigeria encompass a diverse range of species,
including grain crops (rice, maize, and sorghum) to root crops (cassava
and yam), fruits, and vegetables. To date, plantain is the only perennial
food crop that has been identified. The predominant crops in this region
are maize, rice, and cassava. Maize and rice are cultivated throughout
the country, whereas cassava is predominantly grown in humid forests
and Guinea savannah (Zhang et al., 2018). Chiaka et al. (2022) observed
that these food crops are consumed extensively throughout the country.
Nevertheless, roots and tubers account for the majority (>60 %) of
annual food loss in Nigeria (Afolabi et al., 2021).

3. Results

The findings of the selected studies were subjected to analysis, and
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the identified themes were employed to categorize the findings into
distinct groups. This method was also adopted by Chauhan et al.(2021);
Li et al. (2022), and Oliveira et al. (2021). The information extracted
from the 23 studies was divided into three major categories as illustrated
in Table 1: (1) stages of food loss, (2) causes of food loss, and (3) con-
sequences of food loss and associated policies and interventions. The
synthesis of these categories is explained in this results section.

3.1. Stage of food loss

Food loss can be identified at various points along the food chain.
The critical point of food loss in Nigeria is frequently situated between
the agricultural production and postharvest stages (processing, storage,
and distribution). The majority of arable crop farmers experience losses
at any point during these stages (Afolabi et al., 2021). However, the
extent of loss differs according to the type of food and stage of the food
system. For instance, the highest losses are incurred by fruits and veg-
etables, as well as root and tuber crops during the distribution stage. One
reason for this is that immediately after harvest, these perishable crops
are transported and sold at the markets without adequate packaging,
cooling, or favourable environmental conditions. In most cases, these
crops are sold in informal markets including the community markets,
where commodities are displayed on bare floors.

The absence of standardized and sustainable storage management
techniques has resulted in significant losses. The practice of farm storage
remains a traditional one (Umeh, 1994). The storage materials, namely
sacks, jute bags, and rhumbu, lack the capacity to provide a sustainable
protective environment for crops. In the event of unfavourable climate
conditions, these storage technologies are susceptible to mycotoxin
infestation and other disease pathogens, which ultimately result in food
loss at the storage stage (Ayeni et al., 2021). Most of the time, the initial
contamination of pathogens occurs at the production stage, subse-
quently manifesting throughout the subsequent stages. For instance,
aflatoxins in maize affect the leaves during production and after matu-
ration, and they continue to affect the grains during storage (Bankole
et al., 2022)

Prolonged dry spells and delayed rains make agricultural production
difficult. Water sources are either dry or insufficient to bring crops to
maturity. As a result, farmers suffer losses during production (Emeribe
et al., 2020). Similarly, during extreme weather conditions, flood-prone
areas experience losses that can affect all stages of the food system.

Table 1
Categorised themes and selected articles.
Category Studies
1. Stage of food loss Afolabi et al. (2021); Ayeni et al. (2021);

Bankole et al. (2022); Emeribe et al.
(2020); Enete et al. (2016); Rabiu and
Rose (2007); Umeh (1994).

Abdulsalam et al. (2021); Afolabi et al.
(2021); Agoda et al. (2011); Amaechina
et al. (2022); Aworh (2015); Ayeni et al.
(2021); Balana et al. (2021); Bankole

et al. (2022); Castelein et al. (2022);
Chiaka et al. (2022); Emeribe et al.,
2020; Enete et al., 2012; Eruola et al.
(2013); Idris-Adeniyi et al. (2022);
Morris et al. (2018); Okechukwu et al.
(2008); Takeshima et al. (2023); Umeh
(1994); Verma et al. (2019); Wada et al.
(2002); Zhang et al. (2018).

Afolabi et al. (2021); Agoda et al. (2011);
Balana et al. (2021); Bankole et al.
(2022); Castelein et al. (2022); Chiaka
et al. (2022); Emeribe et al. (2020);
Enete et al. (2012), (2016); Eruola et al.
(2013); Idris-Adeniyi et al. (2022);
Okechukwu et al. (2008); Rabiu and Rose
(2007); Takeshima et al. (2023).

2. Causes of food loss (natural,

social, and material)

3.  Consequences of food loss and
associated policies and

interventions
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Enete et al. (2016) reported that in flood-prone areas, >80 percent of
stored food products could be lost. Rodents such as Arvicanthis niloticus
(African grass rat) and Mastomys natalensis (African common rat) are
important agricultural pests. They cause damage to crops in both the
nymphal and adult stages. However, they cause more damage in the
later stages. The longer the crop remains in the field (late maturing), the
greater the susceptibility to rodent infestation. Losses in rice and wheat
before ripening can be greater than 40 percent after maturation. Rodents
cause more than one million dollars worth of damage to crops each year
(Rabiu and Rose, 2007).

3.2. Causes of food loss

Most of the literature included in this SLR focused on the causes of
food loss. A distinction can be made between natural/environmental
causes, social causes, and material causes.

3.2.1. Natural causes

Seedborne diseases are common in crops propagated by seeds, such
as cereals, legumes, and some vegetable crops. Various pathogens affect
these crops during the anthesis, seed development, and maturation
stages. They cause cob rot in maize, head smut in wheat, seed rot in
sorghum, rice blast, mottle in cowpeas, and late blight in tomato (Wada
et al.2002).

In addition, several plant-parasitic nematodes threaten the produc-
tion and increase the yield of cereal crops in Nigeria (Abdulsalam et al.,
2021). Although other types of nematodes can infect maize, the most
prevalent are root-knot nematodes (Meloidogyne spp.) and root-lesion
nematodes (Pratylenchus spp.). These nematodes also attack wheat
plants. They cause various forms of damage, including wilting, stunted
growth and/or roots, and leaf chlorosis. Similarly, >50 species of
nematode cause various types of damage in both upland and lowland
rice varieties. One of the important symptoms is the reduction of chlo-
rophyll content in cultivated rice leaves, which ultimately leads to low
yield.

Zhang et al. (2018) identified >50 insect pests. They found that
different insects are associated with specific crops. For instance, cassava
grasshoppers, rice/sorghum-African rice gall midge, Orseolia oryzivora,
maize/millet stems, and pod borers. The increasing prevalence of these
pests has increased the use of pesticides as a critical method of pest and
disease reduction and control.

Enete et al. (2012) observed that erratic rainfall patterns and long
dry spells contribute to soil degradation, low fertility, and the incidence
of pests and diseases. The physiological nature of some crops makes
them susceptible to disease and pest infestation. For instance, maize’s
low capacity to extract water from the soil means that erratic weather
conditions predispose it to pest and disease infestations that ultimately
cause damage (Agoda et al., 2011). Due to extreme weather conditions,
there has been a considerable increase in the incidence of pests and
diseases among arable crop farmers in Nigeria, resulting in poor yields.
Root rot disease is a major challenge in the production of tuber crops,
such as cassava. Okechukwu et al. (2008) reported that no region in
Nigeria has a fully resistant plant variety. The longer the cassava tuber
remains in the soil, the greater the chance of exposure to root rot disease.
The prevalence and stage of the disease vary across different agroeco-
logical zones of the country.

During storage, crops, such as cereals and pulses, are exposed to
attack by various mycotoxins such as aflatoxins and trichothecenes.
Some mycotoxins catalyse the growth of pests and inevitably cause food
contamination (Ngoma et al., 2024). They are often found in stored
grain due to the presence of toxigenic fungal spores. In addition to
weather instability, which has increased the prevalence of postharvest
mycotoxin infestation in cereals, suboptimal stored grains are more
susceptible to mycotoxin infestation (Ayeni et al., 2021).

In addition, during storage, instability and/or lack of adequate
temperature in storage materials or conditions leads to the development
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of mould and various pest and disease infestations. Rodents also cause
on-farm and off-farm losses in cereal crops, such as maize. Rodent spe-
cies, such as Rattus rattus (black rat), Rattus norvegicus (brown rat), and
Mus musculus (house mouse), contaminate stored grain with their urine
and faeces. They also bore holes in the grain, causing a loss of quality
and nutritional value. In other cases, they cause leaks in storage mate-
rials, such as bags, resulting in grain spillage and loss of volume. Other
factors also contribute to pest and disease problems during storage. For
example, damaged areas on grains due to post-harvest handling and/or
pest infestation (rodent, insect) act as entry points for mould and dis-
ease. Moreover, poor hygiene and the use of traditional storage tech-
niques, such as sun-drying expose grains to pests and diseases (Agoda
et al., 2011).

Another important environmental cause of food loss is climate
change, a critical interwoven factor causing food loss in Nigeria (Eruola
et al.2013). Although the degree extent and period duration of the ef-
fects differ, most farmers have experienced the impacts of climate
change and extreme weather conditions. These effects include pro-
longed droughts, delayed rains, increased ambient temperatures, and
low soil moisture (Enete et al., 2012).

Over the last decade, temperatures have increased by an estimated
0.5 °C. This is having an unprecedented impact on production and
yields. In the case of cassava, drought impairs its stem and root devel-
opment (International Atomic Energy Agency, 2018). Climate vari-
ability has partly contributed to the postharvest loss of maize from 819,
676 tonnes in 2001 and approximately 2 million tonnes in 2021 (African
Postharvest Losses Information System (APHLIS), 2024). Unpredictable
rainfall patterns remain the main cause of poor food production.
Farmers are unable to know when to plant or plan for other farm ac-
tivities, such as the use of machinery and the application of pesticides
and fertilizers. Weather variability hampers the efficiency of food sys-
tems and leads to food loss (Eruola et al., 2013).

Erratic climatic conditions make food storage difficult and can lead
to food loss (Afolabi et al., 2021). Flooding is one of the effects of climate
change in Nigeria. This affects the livelihoods of farmers, as they
experience a loss of yield, investments, and an increase in food prices
(Amaechina et al., 2022). Enete et al.(2016) revealed that >70 percent
of rice farmers experienced flood-induced losses. >80 percent losses
were recorded for rice, cassava, and maize at different stages from
production to storage. In contrast, some regions in northern Nigeria
experience long periods of drought due to low rainfall resulting in low
soil moisture content (Emeribe et al. 2020).

3.2.2. Social causes

A dominant social cause, as described in the literature, is the com-
petencies of farmers. Arable crop farmers in Nigeria are predominantly
subsistence farmers and are characterized using traditional farming
methods (Chiaka et al., 2022). There is strong evidence that these
methods predispose crops to pathogenic infections, leading to the loss of
most arable crops (Abdulsalam et al., 2021). Farmers face various
technological constraints that lead to poor agricultural practices and the
use of outdated crop production methods and techniques (Afolabi et al.,
2021). In particular, grain drying is an important aspect of safe grain
storage, but farmers still fail to analyse moisture content before and after
drying. They base their decisions on their perceptions. In Nigeria,
traditional drying methods, such as sun drying and spilling on the
ground, remain popular. However, these traditional methods have
several limitations. During the rainy season, the grains may not have
been properly dried. The consequences of these methods are severe,
leading to pathogen and pest infestations (Ayeni et al., 2021).

Most farmers lack appropriate management techniques, which are
essential to reduce the incidence of pests and diseases. Farmers rarely
source disease-resistant varieties during pre-planting preparation. They
buy planting materials from informal sources such as open markets or
from friends and family, rather than from reputable agricultural outlets
(Kilwinger et al., 2020; Mariel et al., 2024). They also neglect the
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practice of crop rotation. Instead, they plant the same crop each season
on similar hectares of land. They also fail to ensure adequate seed
treatment (Bankole et al., 2022). Although there are direct causes of
food loss, such as mechanical damage and pest and disease infestations,
farmers and other stakeholders have placed little or no emphasis on
indirect causes. These are primarily the result of human decisions, such
as suboptimal planting and post-planting handling strategies, that lead
to food loss (Morris et al., 2018). Most traditional storage methods are
inadequate for controlling insects, rodents, and other pathogens. Be-
sides, climate change persists, and traditional practices are inadequate.
Unfortunately, these methods remain prevalent among most arable crop
farmers in Nigeria (Agoda et al., 2011).

3.2.3. Material causes in the food system

Starting with the material causes, this review identified the lack of
financial and rural infrastructure as the main cause. Inaccessibility to the
required technologies poses a challenge to the sustainable trans-
formation of Nigeria’s food system (Afolabi et al., 2021). Lack of
finance, infrastructural facilities such as electricity, durable roads, and
effective storage facilities have a huge impact on the storage, marketing
channels, and mode of distribution of crops. The prevalence of these
issues has accelerated food losses (Afolabi et al., 2021), and it continues
to hinder the transition from small-scale subsistence farming to medium
or large-scale production (Aworh, 2015)

Due to the lack of rural infrastructure and amenities, smallholder
farmers seek to use methods or techniques that are available to them,
rather than advanced technology. These include the use of human la-
bour during planting, simple farm implements such as cutlasses for
harvesting, drying in open areas or on bare floors, and the use of
traditional methods of grain storage, such as jute bags and rhumbu.
However, these storage methods are not suitable for long-term crop
storage because they predispose the stored crops to various contami-
nants (Ayeni et al., 2021).

The adoption of postharvest technologies, such as simple reusable
plastic crates technology, minimizes food loss in tomatoes and conse-
quently increases the return on farmers’ investment (Balana et al.,
2021). However, there is a large yield and profit margin between
manual and mechanical rice production. It also has significant climatic
advantages (Castelein et al., 2022). However, these technologies have
low adoption rates among smallholder farmers. They perceived that
such technologies were not affordable to procure and maintain (Balana
et al., 2021).

Technologies such as cold storage systems are important for preser-
ving and storing horticultural crops, but farmers cannot afford the cost
of electricity supply (or solar inverters) (Takeshima et al., 2023). Credit
constraints among leafy greens farmers have limited their ability to
procure adequate storage amenities, resulting in severe losses
(Idris-Adeniyi et al., 2021). Higher losses are mostly recorded for
perishable crops, such as vegetables, roots, and tubers (Morris et al.,
2018). Despite the significant contribution of smallholder farmers to
food production in Nigeria, they continue to experience limited welfare
support in terms of technology, such as pesticides and fertilizers (Chiaka
et al., 2022). These factors will continue to drive farmers to produce
food at a subsistence level and below the required quantity to achieve
food security (Chiaka et al., 2022).

3.3. Consequences of food loss and associated policy and interventions

Agricultural production remains insufficient to feed Nigeria’s
growing population. Reducing food losses is an effective strategy for
overcoming food inaccessibility (Balana et al., 2021). Annual yields of
crop groups, such as cereals, continue to decline, leading to food
shortages and high food costs (Chiaka et al., 2022). Food losses from
cereals and other food crops indicate that the resources invested in
production and other value-addition activities have been lost(Agoda
etal., 2011). Factors such as poor agricultural practices, climate change,



1. Abulude and S. Wahlen

pests, and disease outbreaks continue to cause crop failures and low-
yield. This culminates in the prevalence of hunger among the population
and, consequently, rural-urban migration, especially among rural youth
(Eruola et al., 2013).

Food losses in the pre-consumption stage remain high compared to
the consumption stage of the food system in Nigeria. One reason for this
is that the majority of the population lives below the poverty line. Little
to no income makes it difficult for households to waste food. Further-
more, some cultural and religious beliefs frown upon food waste. It is
therefore important that interventions and policies focus strongly on
reducing food loss at the pre-consumption stages (Afolabi et al., 2021).
In order to transform the Nigerian food system, there is a need for pol-
icies, and regulations specifically aimed at reducing food loss. This is
critical to ensuring the multiple benefits of food loss reduction (Afolabi
et al., 2021). The findings of the studies analysed for the SLR identified
interventions that include knowledge about the nature of food loss, the
social dimension, and finally, finance, technology, and infrastructure —
hence, a material dimension.

3.3.1. Knowledge about the nature of food loss

Plant pathogens are evolving, but there is little or no data on
emerging disease parasites, making it difficult to develop disease-
resistant crop varieties. The lack of appropriate data has limited op-
portunities for innovative and impactful research (Abdulsalam et al.,
2021). This has made it difficult to develop appropriate and sustainable
technologies (Ayeni et al., 2021). This has led to inefficiencies in the
country’s food system and high levels of food loss. Afolabi et al. (2021)
add that inadequate and unreliable data has hindered the design of
appropriate policies and intervention programmes in the country, and if
food loss is not adequately measured, it cannot be adequately managed.

Most studies that have attempted to estimate food losses have failed
due to the lack of data. Chiaka et al. (2022) documented that assump-
tions were made in some parts of their studies due to the lack of primary
data from farmers. Around two decades ago, Umeh (1994) lamented that
record-keeping and documentation were not popular management
practices for smallholder farmers subsistence farmers in Nigeria. This
means that the true reality of farming activities is unknown and leaves
room for various assumptions.

There is therefore an urgent need for complete and reliable agri-
cultural data (Mmereki et al., 2024). This is essential for monitoring and
evaluating the impact of interventions aimed at reducing food loss. Most
importantly, these data provide a clear understanding of policy gaps and
other activities that lead to food loss (Afolabi et al., 2021). It also pro-
vides an understanding of the most appropriate practices and technol-
ogies that are currently working and those that farmers are willing to
adopt (Enete et al., 2012).

The knowledge generated from the data will help extension educa-
tion to understand the areas for training and development. It will also
provide further evidence on how to develop and improve the efficiency
of low-cost production and postharvest technologies (Takeshima et al.,
2023). In addition, it provides evidence-based information on the factors
that determine the adoption of postharvest technologies and improved
practices among smallholder farmers in different regions. This knowl-
edge can be used to design interventions aimed at changing farmers’
mindsets towards the adoption of production and postharvest technol-
ogies (Morris et al., 2018).

3.3.2. Social dimension: developing competencies

Most smallholder farmers in Nigeria are elderly and have little or no
formal education or training. The literacy rate is significant in deter-
mining the level of awareness and exposure to innovations, technolo-
gies, and improved practices that could increase productivity and
minimize losses (Afolabi et al., 2021). The lack of education and training
of farmers has contributed to a lack of data that could help design
innovative research. Farmers lack the knowledge to keep adequate re-
cords of their farming activities and to carry out other important

o7

Environmental Challenges 17 (2024) 101027

management practices such as seed testing and moisture content anal-
ysis (Afolabi et al., 2021; Ayeni et al., 2021).

The most vulnerable farmers who experience severe food losses are
those with little or no knowledge of sustainable coping strategies
(Amaechina et al., 2022). Among many other factors, low literacy due to
a lack of formal and informal training through extension education is
one of the barriers to smallholder farmers’ adoption of postharvest
technologies for sustainable production, processing, packaging, and
storage of food (Balana et al., 2021)

Educational development remains a critical intervention in the quest
to reduce food loss. This is because education and training affect
farmers’ perceptions and beliefs regarding the adoption of various
management practices, techniques, and technologies to reduce food loss
(Morris et al., 2018). The adoption of technologies and improved man-
agement practices will consequently increase farmers’ productivity and
standard of living standards (Afolabi et al., 2021; Castelein et al., 2022;
Idris-Adeniyi et al., 2022). Training will also provide farmers with
guidance on which technologies to invest in, given their specific char-
acteristics and limited resources (Castelein et al., 2022).

3.3.3. Finances, technology, and infrastructure — a material dimension

Technologies that will help increase production and reduce losses
include but are not limited to, the development and adoption of hybrid
crop varieties, adapted to the local environment, such as maize, that
contain multiple disease-resistance traits. Adoption of this technology
by farmers will help reduce the quality losses due to mycotoxin infes-
tation (Bankole et al., 2022). Drought-tolerant and early-maturing crop
varieties are also inevitable if sustainable production is to be achieved
due to rainfall variability (Emeribe et al., 2020). Early maturing crop
varieties are needed (Rabiu and Rose, 2007; Okechukwu et al., 2008).

Castelein et al. (2022) found that the use of machinery instead of
unskilled human labour in rice harvesting and processing increases yield
per hectare by >15 % on average. It also reduces losses and greenhouse
gas (GHG) emissions. It also increases farmers’ revenue (Castelein et al.,
2022). In addition, reusable plastic crate technology has the potential to
reduce food loss in fruit and vegetable crops (Balana et al., 2021). The
challenge for farmers in adopting these technologies is their inability to
meet the cost of renting or purchasing them. Therefore, it is imperative
to develop incentives (loans or access to credit access) for farmers to
meet the initial investment requirements for different types of machin-
ery. In addition, lack of credit and training increases farmers’ risk of
food losses. This underscores the need for government and policymakers
to ensure the training of farmers, the formation of farmers’ cooperative
groups, empowerment programmes among farmers (Enete et al., 2016),
and the development of low-cost technologies to help prevent food loss
(Eruola et al., 2013)

The most significant post-harvest challenge for smallholder farmers
after harvesting is the lack of infrastructure. The perishable nature of
some crops, such as vegetables, means that they require adequate pro-
cessing, storage, and transportation (Idris-Adeniyi et al., 2022). This
requires investment in infrastructure, such as stable electricity and
motorable road networks, from farms to markets, and from rural areas to
urban areas (Eruola et al., 2013). Emerging refrigeration, such as cold
rooms, have become important for food storage and the prevention of
food loss. However, access to and affordability of stable sources of
electricity sources remain major constraints for farmers. This calls for
investment in alternative sources of electricity, such as solar-powered
electricity systems (Takeshima et al., 2023). Weather instability and
long dry spells have made it important for governments and policy-
makers to invest in irrigation facilities. This will ensure food production
throughout the year, especially in areas with proven water deficits
(Chiaka et al., 2022; Eruola et al., 2013).

Overall, interventions and policies must be appropriate to the iden-
tified problem, culture, and environment of the target population and
community. Differences in agroecological characteristics indicate that
smallholder farmers sometimes face different challenges at different



1. Abulude and S. Wahlen

stages of their food systems. Therefore, intervention programmes should
be context-specific (Afolabi et al., 2021) to suit the environmental
characteristics of each region (Chiaka et al., 2022).

4. Discussion

The findings of this systematic literature review demonstrate that
food loss in Nigeria is shaped by the multifaceted interaction of natural,
social, and material dimensions. Nevertheless, despite the acknowl-
edgement of the issue, there seems to be a paucity of evidence indicating
the implementation of a comprehensive and coordinated approach to
effectively addressing these challenges. This section presents a critical
evaluation of the current state of interventions in Nigeria, a comparison
with strategies in other Sub-Saharan African contexts, and an identifi-
cation of potential avenues for improvement.

An evaluation of the current interventions reveals that, while there
are several policy initiatives and programmes aimed at reducing food
loss in Nigeria, such as efforts to promote improved storage techniques
and postharvest management practices, the implementation of these
measures remains inconsistent (Afolabi et al., 2021). Our review iden-
tifies significant deficiencies in infrastructure, technology adoption, and
farmer education that continue to impede progress. For example,
although some initiatives have been implemented to introduce modern
storage facilities, many smallholder farmers continue to rely on tradi-
tional methods, which results in significant losses at the postharvest
stage (Ayeni et al., 2021). Moreover, the lack of access to affordable
credit and extension services constraints farmers’ capacity to adopt
innovative technologies that could mitigate losses (Chiaka et al., 2022;
Takeshima et al., 2023)

A comparison with other sub-Saharan African contexts reveals that
Nigeria presents distinctive challenges and opportunities to address food
loss. By way of illustration, in contrast to the situation in countries such
as Kenya or Ethiopia, where agricultural cooperatives play a prominent
role in the reduction of postharvest losses, the cooperative movements in
Nigeria are less developed and frequently lack the requisite support and
coordination (Aworh, 2015). Furthermore, Nigeria’s diverse agroeco-
logical zones present distinctive challenges, including varying pest and
disease pressure and disparate climate-related risks. These necessitate
region-specific strategies that are currently underdeveloped (Zhang
et al., 2018; Emeribe et al., 2020). However, Nigeria also presents a
number of distinctive opportunities. Nigeria’s position as a regional
leader in West Africa provides a platform from which innovative,
cross-border solutions to food loss can be spearheaded, leveraging the
country’s large market size and strategic partnerships. Additionally,
nascent local initiatives, such as farmers-led postharvest management
practices and innovative applications of digital technologies for market
access, have the potential to be scaled up and implemented on a larger
scale, thereby reducing losses across the food system (Balana et al.,
2021; Castelein et al., 2022).

In order to achieve meaningful progress in reducing food loss,
Nigeria must adopt a more integrated approach that addresses the
problem’s natural, social, and material dimensions. This entails the in-
vestment in low-cost technologies for enhanced storage and trans-
portation, the promotion of farmer education programmes to improve
postharvest handling practices, and the fostering of public-private
partnerships for the development of infrastructure that supports food
preservation and distribution (Idris-Adeniyi et al., 2021; Rabiu and
Rose, 2007). Furthermore, there is a necessity for more context-specific
research to gain a deeper understanding of the underlying causes of food
loss at various stages of the food system. For example, qualitative studies
focusing on the experiences and practices of farmers, traders, and other
stakeholder could provide valuable insights into the barriers to adopting
improved technologies and practices (Chauhan et al., 2021; Morris et al.,
2018). Such research could inform the design of more targeted in-
terventions that consider the specific socioeconomic and cultural con-
texts in which they are to be implemented. In conclusion, although some
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measures are being implemented to tackle food loss in Nigeria, these
initiatives are frequently fragmented and inadequately targeted.
Adopting a more holistic approach that integrates technical, social, and
policy solutions could enable Nigeria to serve as a model for other
countries in sub-Saharan Africa facing similar challenges.

5. Conclusions

This study offers a comprehensive examination of the factors
contributing to food loss in Nigeria, demonstrating that the issue is
complex and encompasses natural, social, and material dimensions. The
review highlights the necessity for integrated solutions that address
these multiple dimensions concurrently to achieve substantial re-
ductions in food loss and contribute to more sustainable food systems.
The findings indicate that while there are existing policies and initiatives
aimed at mitigating food loss in Nigeria, there are significant gaps in
their implementation and effectiveness. It is imperative to prioritize the
enhancement of rural infrastructure, the expansion of access to afford-
able technologies, and the implementation of targeted educational and
training programmes for farmers (Afolabi et al., 2021; Takeshima et al.,
2023). Furthermore, the absence of comprehensive and reliable data on
food loss at the regional and local levels continues to impede the
development of effective policies (Mmereki et al., 2024).

Nigeria’s status as a regional leader in West Africa affords the
country considerable potential to adopt and implement innovative
strategies that could serve as a model for other countries in the region
and beyond. This includes the fostering of partnerships across the public
and private sectors, the investment in infrastructure, and the support of
community-based initiatives that integrate local knowledge with mod-
ern technologies (Castelein et al., 2022; Chiaka et al., 2022). To prog-
ress, it is vital to prioritize data collection and research, particularly
qualitative studies that capture the perspective of diverse food system
actors (Chauhan et al., 2021; Morris et al., 2018). This will facilitate a
more nuanced understanding of the obstacles to food loss reduction and
enable the design of more effective, context-specific interventions. In
conclusion, the reduction of food loss in Nigeria necessitates a multi-
faceted and integrated approach that is aligned with the local context
and needs. By enhancing the collection of data, encouraging the
implementation of targeted interventions, and cultivating collaborative
relationships, Nigeria can make considerable progress towards attaining
sustainable food systems and contributing to global food security
objectives.
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Table Al
Table Al
Characteristics of selected articles.
S/ Authors Title of article Focus Crop Year of Type of Study Type of Region
N publication Publication
1. Abdulsalam Nematode pests of some major cereals in Cereals: Maize (Zea mays), Rice 2021 Qualitative Review Not Specified
et al. Nigeria: Need for integration of (Oryza sativa); Sorghum article
morphological/morphometrical, (Sorghum bicolor); Wheat
biochemical, and molecular diagnostic (Triticum aestivum and T. durum)
approaches for accurate identification
2. Afolabi et al. Country-level assessment of agrifood Not specific 2021 Quantitative Research Entire country
waste and enabling environment for Article
sustainable utilisation for bioenergy in
Nigeria
3. Agoda et al. Post-harvest food losses reduction in Maize 2011 Qualitative Review Not Specified
maize production in Nigeria
4. Amaechina Assessing climate change-related losses Not Specific 2022 Quantitative Research South: Anambra &
et al. and damages and adaptation constraints Article Cross River state

to address them: Evidence from flood-
prone riverine communities in Southern

Nigeria
5. Aworh Promoting food security and enhancing Fruits & Vegetables 2015 Quantitative &  Research Not Specified
Nigeria’s small farmers’ income through Qualitative Article

value-added processing of lesser-known
and under-utilized indigenous fruits and

vegetables

6. Ayeni et al. Present status and future perspectives of Grains 2021 Qualitative Review Not Specified
grain drying and storage practices as a Article
means to reduce mycotoxin exposure in
Nigeria

7. Balana et al. Improving livelihoods through Tomato 2021 Quantitative Research Southwest: Lagos
postharvest loss management: evidence Article State
from Nigeria

8. Bankoleetal.  Identification of Early and Extra-Early Maize 2022 Quantitative Research Not Specified
Maturing Tropical Maize Inbred Lines Article

with Multiple Disease Resistance for
Enhanced Maize Production and
Productivity in Sub-Saharan Africa
9. Castelein Mechanization in rice farming reduces Rice 2022 Quantitative Research Northcentral:
et al. greenhouse gas emissions, food losses, article Nassarawa State
and constitutes a positive business case
for smallholder farmers - Results from a
controlled experiment in Nigeria
10. Chiaka et al. Smallholder Farmers Contribution to Rice (Oryza sativa); Maize (Zea 2022 Quantitative Research All the Six
Food Production in Nigeria mays); Sorghum (Sorghum Article geopolitical zones
bicolor); Soya bean (Glycine
max); Cassava (Manihot
esculenta), and Yam (Dioscorea

spp.)
11.  Emeribe Climatic Water Balance Over Two Various crops 2020 Quantitative Research Chad Basin area.
etal. Climatic Periods and Effect on Article Borno & Yobe states
Consumptive Water Need of Selected
Crops in the Chad Basin, Nigeria
12.  Enete et al. Climate change and the profitability of Not Specific 2012 Quantitative Research Southeast: Enugu &
indigenous adaptation practices in Article Imo States
smallholder agriculture in South East
Nigeria
13. Enete et al. Socioeconomic assessment of flooding Not Specific 2016 Quantitative Research South: Anambra
among farm households in Anambra Article State
state, Nigeria
14. Eruola et al. Effect of Climate Variability and Climate Not Specific 2013 Quantitative Research Southwest: Ibadan
Change on Crop Production in Tropical Article
Wet-and Dry Climate
15.  Idris-Adeniyi Costing postharvest losses in selected Leafy Vegetables 2022 Quantitative Research Southwest: Oyo State
et al. leafy vegetable marketing in Lagelu Local Article

Government area of Oyo State, Nigeria

(continued on next page)
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S/ Authors Title of article Focus Crop Year of Type of Study Type of Region

N publication Publication

16.  Morris et al. Small-scale postharvest practices among Plantain 2018 Quantitative Research Southsouth: Rivers
plantain farmers and traders: A potential Article State
for reducing losses in rivers state, Nigeria

17.  Okechukwu Root rot resistance in new cassava Cassava 2008 Quantitative Research Across the country

et al. varieties introduced to farmers in Nigeria. Article

18. Rabiu & Rose  Crop damage and yield loss caused by two ~ Rice and Wheat 2007 Quantitative Research Kano, Northern
species of rodents in irrigated fields in Article Nigeria
northern Nigeria

19.  Takeshima Solar-powered cold-storage and agrifood Horticultural crops 2023 Quantitative Research Northeast

et al. market modernization in Nigeria Article

20.  Umeh, J. C. On-farm storage structure inventory Grains 1994 Quantitative Research Not Specified
management - an economic appraisal of Article
rhumbu

21.  Verma et al. A Systems Approach to Food Loss and Tomato 2019 Qualitative Research Not Specified
Solutions: Understanding Practices, Article
Causes, and Indicators

22.  Wadaetal. Role of seed in disease transmission and Various seed crops 2002 Qualitative Review Not Specified
the need for effective seed health testing
centres in Nigeria

23.  Zhangetal. Farmers’ perceptions of crop pest severity ~ Various crops 2018 Quantitative Research Northern & Southern
in Nigeria are associated with landscape, Article Agroecological

agronomic and socio-economic factors.

Zones in Nigeria
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How valuation arrangements enact loss:
devices, Infrastructures and agrarian
marketability in Nigeria

Abstract

This article reframes pre-consumption food loss as an outcome of valuation arrangements
through which agrarian production and exchange are coordinated in Nigeria food system.
We show how devices, tests, metrics, and advisory infrastructures qualify crops, timing,
labor, and market participation as more or less viable, and how these qualifications channel
decisions toward specific loss points. The qualitative analysis centers on five valuation
episodes. First, roads and transport access operate as timing devices that reorganize harvest
schedules. Second, credit and interest-rate rules function as thresholds that shape input and
labor calendars and exposure to pest-related losses. Third, farmers’ “bag count” serves as a
practical metric of performance that renders harvest visible while leaving loss largely
inferential, and what is acted upon. Fourth, absent storage makes harvest-time pricing a
decisive test of marketability, producing distress sales. Fifth, intermittent extension
encounters and peer networks relocate verification and advice, without formal validation.
Across these episodes, valuation does not simply reflect unequal conditions; it distributes
capacities to wait, store, transport, treat crops, and access feedback, thereby producing
patterned material and economic loss. The article contributes a cultural-economic account
of food loss as an infrastructured valuation outcome within an agrarian context in the Global
South.

Keywords: valuation; market infrastructures; market devices; classification; food loss;
Nigeria

1 Introduction

Food loss is often framed as a technical inefficiency in food systems: crops spoil because
infrastructure is missing, inputs are inadequate, and logistics fail. While these material
conditions matter, an exclusively technical framing can obscure how loss is produced
through the socio-institutional organization of production and exchange. This article
reframes pre-consumption food loss as an outcome of valuation arrangements — the devices,
categories, and tests through which crops, timing, labor, and inputs are qualified as valuable,
viable, and marketable, or, conversely, as disposable and not worth continuing. This
perspective matters because food systems are not only biophysical and logistical systems
but also social and institutional ones in which exposures and constraints are unevenly
distributed (Darmon 2024; Shostak 2023). Rather than treating inequality as external
“context,” we approach distributive differences as effects of valuation practices themselves.
Valuation arrangements translate differential access to infrastructure, finance, and
institutional support into concrete decision situations: whether to harvest now or later,
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whether to treat pests, whether to store or sell immediately, and whether a crop remains
worth cultivating at all.

In this sense, food loss is not merely an accidental residual of farming but a patterned
outcome of how marketability and feasibility are practically qualified under constraint. This
question is particularly salient for pre-consumption stages of food systems in the Global
South. More food is often reported to be lost at these stages (Xue et al. 2017), yet research
has disproportionately focused on downstream parts of supply chains (Soma et al. 2021).
Chauhan et al. (2021) also point to inequalities in global research on food loss, suggesting
that farmers’ perspectives and the organizational conditions under which they operate remain
underexamined. As a result, existing debates on food loss tend to under-specify how the
organization of markets and institutions shapes loss-generating decisions upstream (Abulude
and Wahlen 2024; Soma et al. 2021). A valuation approach makes it possible to specify these
mechanisms: how constraints become operative through devices and tests that structure
timing, qualify inputs, and define what counts as “saleable.”

Accordingly, this study examines pre-consumption stages in the Nigerian food system and
analyzes how food loss is produced through valuation practices. Drawing on qualitative
interviews, focus groups, and participant observation with rice, maize, and cassava farmers
in Ondo State, alongside expert interviews, we trace a set of valuation episodes in which (1)
road and transport conditions operate as a timing device; (2) credit and interest-rate rules
function as thresholds that configure input and labor calendars; (3) harvest-time price
becomes a decisive test under absent storage; (4) practical metrics such as the “bag count”
shape what loss becomes visible and actionable; and (5) advisory and peer networks relocate
verification and stabilize certain practices. We show how these arrangements do not merely
reflect distributive asymmetries but can enact them, channeling differential capacities to
wait, store, transport, treat crops, and access feedback into specific forms of material and
economic loss. The sections that follow outline our conceptual approach and methods before
presenting the results and discussing what this case contributes to debates on valuation and
market organization in agrarian settings.

2 Conceptual background: Valuation, devices, infrastructures

This study is grounded in the concept of valuation, understood as the set of social practices
through which individuals or groups evaluate, rank, and assign worth to entities (Lamont
2012; Vatin 2013). Valuation practices are pervasive in any society or system and are carried
out through concrete situations in which value is produced, tested, and stabilized (Helgesson
and Muniesa 2013). Importantly, valuation rarely occurs as a single act; rather, multiple
valuations often take place simultaneously, involving different actors, devices, and criteria.
For example, a farmer may value different crops when deciding what to plant in the next
season and later reassess value at harvest when deciding how much to sell, store, or consume
(Lamont 2012; Helgesson and Muniesa 2013). Through such valuation practices, priorities
are established, and value is created, diffused, evaluated, and stabilized in both tangible
entities (e.g. agricultural produce) and intangible ones (e.g. practices, timing, and labour)
(Lamont 2012). A key implication of this perspective is that valuation is not reducible to
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preferences or prices. Rather, it is organized through socio-material arrangements that make
certain forms of coordination possible while foreclosing others. In market settings, this
organisation often involves both devices and infrastructures. Devices can be understood as
more localised tools, metrics, or tests that frame decisions at particular moments, whereas
infrastructures refer to wider and more “backgrounded” arrangements that coordinate action
across sites and over time (Araujo and Mason 2021). While deeply intertwined in practice,
distinguishing devices from infrastructures matters analytically because they constrain and
enable action in different ways and distribute capacities unevenly (Pinzur and Duterme
2025). This distinction is central to our approach because food loss is frequently attributed
to “technical constraints” (e.g. roads, storage, finance) that are treated as context, rather than
examined as valuation arrangements that shape what is worth doing, when, and for whom.

An increasing body of research on food systems adopts valuation as an analytical
perspective. Helgesson and Muniesa (2013) highlight how valuation practices shape
economic and social outcomes, while Greeson et al. (2020) examine valuation in the
transformation of food waste. Baath (2018) applies valuation to analyse production practices
in the Swedish food supply chain, and Arnold (2022) shows how consumers enact the value
of food that becomes wasted. These studies demonstrate that phenomena within food
systems are not merely technical issues but are closely linked to how value is produced and
tested in practice. Building on this work, we treat food loss as an outcome of how valuation
is practically organized upstream, particularly through the devices and infrastructures that
coordinate harvesting, transport, storage, and sale. This move also enables a more precise
engagement with distributive outcomes. Valuation practices are closely intertwined with
inequality within food systems (Kjellberg and Mallard 2013). Rather than treating inequality
solely as a background condition, valuation research suggests that unevenness is often
configured and reinforced through valuation processes themselves (Beljean and Hamann
2023). In essence, valuation shapes which practices are considered viable or worthwhile for
food system actors and under what conditions. For farmers facing limited access to
resources, including arable land and high-quality inputs, valuation practices involve
prioritising certain activities, inputs, or timing over others under constrained circumstances.
In this study, we approach these not as a separate “inequality intervention” but as differential
capacities, such as the capacity to wait, to store, to transport, and to absorb risk, that are
distributed through valuation arrangements and become materialised in loss at specific
points.

Value creation and valuation are achieved through a series of activities, among which
classification plays a central role (Vatin 2013). Classification involves identifying and
stabilising differences between entities and assigning them to categories that carry
consequences for action (Beljean and Hamann 2023). Objects, people, and organisations are
continuously subjected to such classificatory practices (Kriiger 2022). In food systems,
classification is closely linked to valuation because it establishes boundaries that
differentiate what is prioritised, supported, rendered marketable, or rendered disposable.
Farmers routinely classify crops according to their perceived marketability, safety, or
suitability for household consumption, animal feed, or disposal. These classifications are
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shaped by access to resources, experience, and anticipated returns, and they guide
subsequent practices that may result in food being sold at a loss, stored, consumed, or lost.
Crucially, the boundary between “food” and “waste” (and by extension “loss”) is not
determined by material properties alone. Work on the materiality and relational agency of
food waste shows that what counts as food or waste is produced across value chains through
socio-technical systems and techniques that stabilize categories and determine when food
becomes disposable (Van Bemmel and Parizeau 2020). This emphasis on relational
categorisation and temporality aligns with our interest in how time constraints and
coordination problems, often treated as technical logistics, operate as valuation
arrangements that channel crop production toward loss.

Classification also operates at the level of governance and institutional organisation.
Governmental actors and organisations classify sectors, crops, and regions when
determining priorities, allocating resources, or designing programmes, often based on
expectations about returns, development goals, or risk (Prajal et al. 2021). From a market-
infrastructure perspective, such classificatory work can be understood as part of
“infrastructuring”: the establishment of rules, protocols, and socio-material arrangements
that enable agreements on goods and coordinate dispersed practices of production and
exchange (Araujo and Mason 2021). These classificatory valuation practices can therefore
shape differential distributions of infrastructure, inputs, and support across actors and places,
with consequences for how loss is produced upstream. Following Kriiger (2022), social
disparities can be assessed in relation to access to resources, such as land, credit, and quality
inputs; social positioning, including training and recognition; and institutional structures,
particularly market organisation, as well as storage and processing infrastructure. Farmers
interact with these elements simultaneously, and valuation emerges in and through these
interactions. In this study, rather than assuming that inequality directly causes food loss, we
examine how valuation and classification practices operate under conditions of differential
capacities and configure food loss at specific points between production and distribution
processes. Accordingly, we ask: How do processes of classification, as valuation practices,
contribute to food loss in the Nigerian food system?

3 Methods

The study is situated in Nigeria, a country that has been repeatedly discussed in relation to
severe food insecurity and upstream food losses (GRFC 2020; FAO 2011; The Economist
Impact 2022). Nigeria also features prominently in comparative reviews of food loss
research and case-study coverage (Xue et al. 2017; Rolker et al. 2022). The paradox is that
hunger and malnutrition persist in the same country where food is lost, particularly in rural
areas where it is produced (Abulude and Wahlen 2024). Rather than treating food loss
primarily as a technical deficit or a policy problem, this study approaches it as an empirical
site for examining how valuation arrangements, devices, classifications, and tests organize
everyday decisions at pre-consumption stages of the food system (Soma et al. 2021).
Participants were purposively selected from Ondo State. The study area was selected based
on the prevalence of arable crop farmers as reported in previous studies (Adetimehin et al.
2018; Folayan 2013; Ojediran and Rasheed 2022; Olaniyi and Ogunkunle 2018; Opaluwa
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et al. 2018). Explicitly, three arable crops were considered, namely cassava, rice, and maize.
These crops are classified as “priority crops” because they are consumed and grown by
almost all households (Adeleye et al. 2020).

Key informant interviews were conducted with key actors in the pre-consumption stage of
the food supply chain, which is the focus of this study. Participants included rice, maize, and
cassava farmers, agricultural extension workers, crop experts (agronomists), media
representatives, and policymakers across federal, state, and local government levels. These
actors play diverse roles in advising, mediating, regulating, and facilitating knowledge
exchange. Perspectives from farmers' accounts of food loss were compared with those of
other actors who shape the institutional and infrastructural conditions of the farming systems
(Thorsen et al. 2022). The study took place during a period of a major national crisis and
nationwide protests (Abulude 2025), which limited mobility and participant recruitment.
Despite these constraints, a careful selection process ensured the inclusion of diverse
perspectives across institutional levels. Farmers were recruited through agricultural
extension officers by contacting registered farmers (Johnson et al. 2019). The total sample
comprised 42 participants. This included one focus group discussion (FGD) with nine
farmers (five females and four males), and individual interviews with 12 additional farmers,
3 extension agents, 1 federal agricultural agency representative, 5 state agricultural agency
representatives, 5 local government agricultural officers, 2 agronomists, 2 media
representatives, and 3 statisticians. The number of participants is comparable to previous
qualitative studies on pre-consumption food loss (Soma et al. 2021). The sample size was
determined at the point of thematic saturation, when no substantially new information
emerged from subsequent interviews (Johnson et al. 2019). Most participants were farmers,
reflecting their central role as primary food producers. The farmers had an average age of
approximately 40 years and at least 10 years of farming experience. They cultivated rice,
maize, and cassava, the focal crops of this study. It is noteworthy that not all the collected
data were directly relevant to the present analysis.

Fieldwork was conducted between October 2023 and March 2024, during the late rainy and
early dry season. All interviews were conducted face-to-face and typically lasted between
45 and 90 minutes. The FGD lasted approximately two hours. Conversations with all the
farmers were conducted primarily in Yoruba, the local language, with interpretation
provided where necessary. Both English and Yoruba were used to gather information from
other participants of the study. Audio recordings were transcribed verbatim and, where
applicable, translated into English. Verbatim excerpts were retained as much as possible,
with minor edits for clarity.

In addition to interviews and the FGD, field observations were conducted during farm visits.
Observations focused on cropping practices, crop combinations, transport arrangements,
storage conditions, and interactions between farmers and institutional actors. These were
recorded in fieldnotes and supplemented with photographs and short video recordings.
While visual materials and fieldnotes were not formally coded as primary data, they
informed interview prompts with other participants, particularly agronomists and extension
agents. Participants were assigned pseudonyms to ensure anonymity (Papargyropoulou et
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al. 2024). Data analysis followed an iterative qualitative process. The analysis began with
familiarisation, involving repeated reading of an initial subset of transcripts to develop
preliminary codes and identify recurring patterns. Based on this initial coding, a working
code framework was developed and subsequently refined and applied across the full dataset
to ensure consistency and alignment with the study’s conceptual focus.

The analysis was guided by sensitising concepts derived from valuation studies, including
valuation devices and infrastructures (e.g., roads, credit systems, storage), tests and metrics
(e.g., harvest-time price, yield comparison), classification boundaries (e.g., eligibility
thresholds, viable/non-viable crops), valuation episodes, and loss points (e.g., pest-related
pre-harvest loss, spoilage, distress sale). Coding was both inductive, allowing themes to
emerge from participants' accounts, and theoretically informed by these concepts. The
authors met regularly to review coding decisions, resolve discrepancies, and reach consensus
on the development and definition of themes, which were then linked to the theoretical
framework (Soma et al. 2021). Data were organized and analysed using Microsoft Excel,
which facilitated systematic coding, comparison, and the development of thematic matrices.
The use of Excel enhances transparency and offers a significant level of simplicity in the
analytical process (Moncada 2025; Amozurrutia & Marcuello Servos 2011). Also, using
Excel was the most feasible option given budget constraints on proprietary qualitative
software. The final thematic structure of the analysis informed the presentation of findings
in the Results section.

4 Results

The results are organized around four sets of valuation arrangements that repeatedly surfaced
in the material: devices, tests and metrics, infrastructural effects, and positional effects.
These arrangements coordinate access, timing, and marketability, and they translate
differential capacities (to wait, store, transport, and treat crops) into specific loss points. The
sections below trace how classification and related valuation practices shape production and
marketing decisions and thereby enact loss at particular phases of farming.
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4.1 Valuation devices that organize timing and access

“The road is the clock”: transport access as a timing device

Access to infrastructure, particularly road networks, shapes market access by reorganizing
harvesting schedules and the practical time window within which produce can remain
“fresh” and “saleable.” When rural roads are poor, transportation becomes uncertain and
time becomes the scarce variable that structures decisions. In this sense, road access operates
as a valuation device: it governs the temporal conditions under which edible crops can
qualify as marketable, and it can shift produce from “saleable” to “at risk of loss” as delays
accumulate. When asked about challenges for agriculture and food production in the study
area, a director of an agricultural agency described how road conditions affect the costs and
feasibility of moving produce:

“Access to farms is problematic... if you have money and buy a vehicle, in two years the
vehicle is gone because of bad roads. So to go to the farm is a problem, to bring your produce
[outside of the farm] is a problem. You pay through the nose... That is why continuously we
are having rural-urban migration. People are leaving the rural places...” (AgricAgency 3).

Farmers described how poor roads delay pick-up at harvest, leaving cassava on-farm for
days and shifting decisions toward whatever transport is available, particularly motorcycles
and tricycles, even when unsuitable for volume:

“...starting from the farm to the junction, the pickup point, it is a problem because of bad
road. At times, we harvest cassava, for two to three days, there are no vehicles available to
pick up the produce to the market because of bad roads... So, the first problem during
harvest is the transportation problem.” (Farmer 9 FGD).

These constraints become more acute during rainy season, when road conditions deteriorate
and transport providers withdraw:

“...sometimes, when the tipper/truck has spoiled the road, it becomes difficult for
motorcyclists and tricyclists to ply such a road. They become uninterested in plying the
road.” (Farmer F2 FGD).

“...when the tipper [heavy duty vehicles e.g. trucks, tractors] spoils our roads, there are no
motorists that can ply our roads again...” (Farmer F1 FGD).

Farmers therefore shift to motorcycles and tricycles as the “most convenient” option when
larger vehicles cannot access farms:

“...at times, we harvest cassava, for two to three days, there are no vehicles available to
pick up the produce to the market because of bad roads...” (Farmer 8 FGD F9). They
added: “...motorcycle is the easiest way. Some use tricycles depending on the closeness to
the road.”
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In this episode, roads do not merely enable transportation; they regulate the temporal
conditions under which crops can remain “fresh” and “saleable.” Transport availability
becomes a practical test that crops must pass within a limited period. When roads become
inaccessible due to weather conditions or vehicles are unavailable, crops are reclassified
from “marketable” to “deteriorating.” Farmers respond by transporting what is possible
given the circumstances, accepting reduced volume, lower quality, or poorer prices, or by
delaying transport and risking spoilage. Food loss is thus configured through transport
infrastructures that govern timing, access, and marketability.

“When money is a calendar”: credit-interest rules and input affordability as timing
devices

Financial constraints also operate as valuation devices by shaping whether farmers can
secure land, labor, and inputs at the moments when they matter agronomically. A
government official described the constraint through credit and interest-rate arrangements:

“The second problem is lack of ... appropriate finance... the interest rate is too high. When
commercial banks use interest rates that are 27 percent, 25 percent, at the end of the whole
thing it will become 30-something percent. What are you going to farm? What are you going
to get from the farm? So, high interest rate [is a huge problem].” (AgricAgency 3)

Farmers linked limited funds to trade-offs between leasing land and purchasing inputs: “By
the time you buy chemicals and rent/lease land, then the fund is exhausted. These are the
problems we have.” (Farmer 7). They also connected input affordability and timing to pest
pressure and persistent losses:

“...the worst one are the insects... assuming we have chemicals, we try to buy chemicals
[but] they are very expensive...” (Farmer 7). Another farmer described pests that damage
maize early in the growth cycle: “...we are faced with a pest that spoils our maize, such that
when we plant and when it is time for the cobs to come out, or before the cobs come out, the
pest comes and invades the maize plant and spoil the farm. The pest will eat the leaves and
the cobs.” (Farmer 8 FGD F1). Others echoed the same pattern: “We also face the same
problem as well... We have the problem of pest infestation, the pests eat up the maize and do

not allow the maize to grow properly...”

‘

Limited finance also configured labor and weed management decisions: “...we are using
our hands... we usually plant with our energy and then we usually harvest with our hands
and also when we have money we can call the laborers to come and help but if theres no
money we do it based on our capacity.” (Farmer 3 vid). These accounts show how finance
operates as a temporal valuation device structuring when and whether key production
activities occur. High interest rates and limited credit access function as effective thresholds
that determine whether land, labor, and inputs can be secured at critical moments in the crop
cycle. Input affordability becomes a practical viability test: when chemicals are too costly
or labor is unaffordable, farmers delay interventions, rely on manual methods, or adopt the
most feasible practices given limited resources. These adjustments expose crops to pest

infestation and yield loss, translating financial constraint into material loss. In this sense,
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money acts as a calendar, synchronizing, or desynchronizing, production activities with
agronomic needs.

Land access as a cumulative constraint

The interplay of land tenure arrangements, urban expansion, and population pressure shapes
who can access arable land and for how long. Several participants described being unable to
obtain larger or more fertile plots, which confines them to repeatedly cultivating the same
“old” land and limits options for rotation or mechanization.

“...There is population increase and there is pressure on the limited land that is available
and because of this pressure [of] urbanisation... we want to build houses... building
industries... all these are reducing the land available for crop production and as such crop
production is adversely affected.” (AgricAgency 5).

“...Also, we still have the challenge of the land tenure system, so people dont have access
to the land, then you continue to cultivate the same land over and over, and then that causes
[a] lot of soil degradation, so soil fertility management is key.” (Agronomist 1)

Farmers described this constraint as a lack of viable alternatives: “We ought to get bigger
[farm] land, the one that is fertile, but it is not available...” (Farmer 5). Another added:
“...because if there is access to funds, we can get a large expanse of land, one can buy it
and use the tractor. This land is old, but there is no funding. We know it [the farmland)] is
old, but we don 't have options and we cannot just leave it.” (Farmer 5). Here, land access
operates as a classificatory arrangement that differentiates between land that is available and
land that is viable. Constraints on tenure, expansion, and rotation translate into repeated
cultivation of degraded plots, with cumulative consequences for soil fertility and
productivity. Farmers’ decisions to continue cultivating such land reflect constrained choice
rather than preference, revealing how access limits reorganize agronomic possibilities over
time. In this sense, loss is not only episodic at harvest but can be gradual and cumulative,
materializing through institutionally patterned trajectories of declining productivity.

4.2 Tests and metrics

Counting harvest, not loss: farmers’ practical metrics of loss (what becomes
visible/invisible)

Measurement is not a neutral reporting practice; it helps determine what becomes visible,
discussable, and actionable. While quantifying food loss is often presented as crucial for
loss-reduction efforts, farmers in the study area tended to foreground marketable output —
what can be counted and sold — rather than attempting to quantify what was lost during
production. Several farmers described being unable to specify the amount lost: “...we can t
know the number that is wasted. What I know is the one you get [harvest] from it.”
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(Farmer 13). Experts similarly described farmers’ assessments as comparative across
seasons, using the number of bags harvested as a practical metric through which loss can
only be inferred indirectly: “... the local farmers may not estimate the loss, but what they
will tell you is that, in [the] year 2021, I harvested 10 bags of maize but in [the] year 2023,
I harvested about seven bags..., but from that, you will be able to quantify the shortage
[losses].” (AgricAgency 5).

Food loss is therefore not only a material phenomenon but also a function of measurement
and visibility. Farmers rely on harvest output — often translated into a “bag count” — to
evaluate whether a season was successful and whether farming was “worth it.” They
compare outputs year to year to assess profitability, while losses are more often registered
as perceptions rather than measured quantities. In this sense, the bag count functions as a
practical valuation test that privileges realized yield over unrealized potential. Loss is
configured not only through spoilage or pest damage, but also through the metrics that
determine what counts as valuable and what can be narrated as evidence. By foregrounding
harvest rather than loss, these measurement practices shape how loss is recognized,
explained, and acted upon, and they delimit what kinds of adjustments appear feasible at
pre-consumption stages.

Input quality as a viability test

Farmers’ accounts also show how quality uncertainty can operate as a decisive valuation test
— particularly when farmers cannot reliably verify the efficacy of inputs and must judge
crops through realized returns. One farmer decided not to cultivate rice in the current season
due to the inability to control pests and diseases, attributing the outcome to “bad chemicals”:

Researcher: You said you were not going to plant rice this year. Why?

R: “It is the chemicals that caused it. Because the one I planted last season, the problems of
chemicals I faced made me lose, the money I realized was not up to half of what I invested...
The bad chemicals didn't allow me to think of planting rice this year, but if I have power
next year I can plant it.” (Farmer 1 Vid)

This episode illustrates how input-quality uncertainty becomes a practical profitability test:
comparing investment costs with realized returns, farmers reclassify a crop from viable to
non-viable when expected protection against pests fails. Without reliable means to verify
input quality, expectations about yield and income cannot be stabilized, and negative
valuation reorganizes future production choices. Loss materializes, then, not only as reduced
harvest in the current season but as temporary crop exit and portfolio reshuffling in
subsequent seasons.

4.3 Infrastructures of marketability

Market organization appears in the findings as a valuation arrangement in which farmers
confront price as a decisive test at harvest. A government representative described the market

¢

as unorganized and price-setting as asymmetric: “...marketing is a major one. Marketing of

farm produce is not organized in the country... It is a biased market. The market dictates the
price...” (AgricAgency 3). An agronomist emphasized that market planning matters before
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production; without it, farmers may experience post-harvest loss and cycles of exit and re-
entry:

“People [farmers] just plant without any plan, then, after planting, you think the market is
there and then discover that there is no market because we don't plan for the market.
Everybody [farmers] just produces because we feel that we can produce. Then after
producing, a lot of postharvest wastage which discourages people [farmers] and people
[farmers] pull out again, and that makes things [food prices] to go up, down and down.”
(Agronomist 1).

Storage is central to how this price test plays out. Without access to storage facilities near
farms, farmers are compelled to go to market immediately; otherwise produce becomes “a
total loss,” which removes the option to wait for a better price. As one government
representative put it: “...poor farmers experience a lot of shortages during harvesting and
storage because the issue of production is never our problem. Farmers are trying.”
(AgricAgency 4). They added:

“...by the time those farmers are harvesting..., they are immediately going to the market. If
they don't go that very day, it is a total loss, so at that period when they are harvesting, if
there are means of storing it, a lot of them [farmers] might have stored it to ensure better
price [and] to secure availability... [during the] off-season...” (AgricAgency 4).

An agronomist explicitly linked the storage constraint to forced sales at low prices, an
outcome that secures “something” but configures economic loss:

“...then, by the time these produce are ready for harvest. Good! How are we going to store?
They [the farmers] cannot store. That is one of the challenges farmers face. Rather than
doing that they prefer to sell their produce at rock-bottom prices. This may not favor the
farmers, but at least they know something must be gotten from their efforts, because the
storage facility is out of it.” (Agronomist_2).

In this episode, harvest-time price functions as a decisive valuation test, but one that is
materially conditioned by the absence of storage. Farmers confront an asymmetric price-
setting arrangement without the temporal flexibility to delay sale or negotiate. Storage
functions as a critical valuation device: without it, crops must “pass” the price test
immediately, regardless of market conditions. The classification of produce as a “total loss”
if unsold on the same day compresses the decision window and transforms timing into
economic vulnerability. Distress sales at “rock-bottom” prices therefore reflect constrained
choice within a specific infrastructural arrangement. Loss is configured not only through
physical spoilage but also through institutional and infrastructural conditions that force
premature market entry, converting time pressure and price volatility into economic loss and,
at times, crop exit.

4.4 Positional effects

“Measured but not supported”: extension encounters, weak feedback, and knowledge
gaps
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Advisory relations and information flows emerged in the findings as valuation arrangements
that shape which practices are recognized, evaluated, and stabilized as “working” in
everyday farming. Farmers described linkages with extension agents, research institutions,
and government agencies as intermittent or absent. As one farmer put it: “...extension
[agents] ... used to come regularly... but in the past 3—4 years, we have stopped seeing
them.” (Farmer_ 6). During a focus group discussion, farmers described the most prominent
official encounter as land measurement without subsequent support:

“They [government representatives] will come and measure our land.” (Farmer 8 FGD).

F6 continued: “They will just come and measure our land. They [would] walk around the
farm, but since then, there has been nothing that has been done.”

F1: “They have been unable to do anything.”
F2: “Yes.” [agreement]

Observation data similarly indicated how limited feedback can translate into knowledge
gaps that matter for everyday practice. During a farm visit, the researcher observed crop
combinations on a small plot and the following dialogue unfolded:

Researcher: Is there any benefit to the combination of potato, maize, and cassava you planted
together?

Farmer 4: They do not obstruct each other...

Researcher: I am saying that whatever nutrient potato adds to the soil, the cassava and maize
benefit from it.

Farmer 4: Oh okay! [acts surprised]. I only know of beans [cowpeas]. If you plant beans, it
gives nutrients to the soil...

Researcher: But you don’t know if potatoes have the same attributes?

Farmer 4: No, I don’t know, I have never heard it before.

An expert linked such gaps to the irregularity of advisory interactions: “/Because of] lack
of the knowledge of agronomy practices, [farmers]... do all manner of multiple cropping,
combining all manner of crops together ... your choice of crop combination is ... critical [to
productivity].” (Agronomist _1). In the absence of consistent extension support, farmer—
farmer interaction became a prominent channel through which inputs, techniques, and
market information are circulated. One farmer described relying on peer networks for input
sourcing:

Researcher: Where do you source your inputs?

Farmer 3: “...we usually ask our friends... Before, we bought from the government.
However, over time, planting materials become unavailable.”
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Another farmer added: “...well, there is no source... sometimes our friends and we also
have some small farmers association. So any information we get we pass it within
ourselves... we will tell ourselves that ‘there is a new chemical that works effectively’. So,
that is how we get information on new input.” (Farmer 14).

Experts noted that peer circulation can also stabilize inappropriate practices, for example
replanting from hybrid seed lots:

“...farmers... keep on picking from their seed lot [to re-plant], not that they can t pick from
seed lot, but they can't do that for a hybrid. If it is open-pollinated you can reuse it, [but]
for hybrid, you won t get good results.” (Agronomist_1).

Tensions around institutional interaction also surfaced around data collection, where farmers
may withhold information from state agencies due to perceived extraction without benefit.
A statistician from the state department described this as follows:

“When it comes to data collection, the farmers are not happy. Anytime we come to them to
... collect data, they will say, we have been coming to them often and often without giving
them anything. So, they don t want to release information...” (Statistician_2).

Taken together, these accounts show how valuation does not disappear when formal advisory
infrastructures are intermittent; it is relocated. Extension services and institutional
encounters position farmers unevenly with respect to feedback and verification, shaping
what knowledge becomes available for evaluating crop combinations, soil management, and
input use. When these feedback infrastructures are weak, farmers rely more heavily on peer
networks where credibility and efficacy are negotiated through shared experience rather than
formal verification. These informal infrastructures can sustain agricultural activity, but they
can also allow suboptimal practices (such as replanting hybrid seeds) and unverified input
claims to circulate and stabilize. In this sense, loss is configured not only through material
constraints but also through the organization of verification and advice: which practices are
qualified as effective, how quickly errors are corrected, and whose farming problems receive
sustained attention.

5 Discussion

This study examined how classification, as a valuation practice, contributes to food loss in
the Nigerian food system. Drawing on interviews, focus groups, and participant observation,
we show that pre-consumption food loss is not simply the result of technical inefficiencies
or resource scarcity. Rather, it is configured through interconnected valuation arrangements
— devices, tests, metrics, and infrastructural conditions — that organize farmers’ access to
land, finance, transport, storage, advice, and markets, and thereby shape how crops and
practices are evaluated, prioritized, and acted upon. Food loss emerges, in this sense, from
socially and institutionally structured processes of coordination. This argument
complements work emphasizing the systemic character of food loss (FAO 2011) and the
importance of producers’ practices and perceptions (Beausang et al. 2017). Our contribution
is to specify the valuation mechanism through which these practices are organized. Across
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the episodes traced in the results section, valuation processes classify crops as viable or non-
viable, inputs as effective or unreliable, produce as marketable or deteriorating, and timing
as feasible or missed. These classifications are stabilized — or destabilized — through concrete
devices and infrastructures (roads, storage, credit thresholds, advisory relations). What often
appears as “technical loss” is therefore also an outcome of how market participation and
agronomic action are practically qualified.

5.1 Valuation as situated coordination: how farmers classify and act

Farmers confront layered constraints and engage in ongoing valuation work that organizes
farming practice. As central actors in production, they assign worth to land, inputs, crops,
labor, and markets based on what is accessible, affordable, and workable within their
circumstances. In line with Kriiger (2022), valuation is embedded in everyday judgments
about what is worth pursuing. These judgments are conditioned by differential capacities: to
wait, store, transport, treat crops, and absorb risk, which shape what can be practically
classified as feasible. Several of the practices described in the results follow from this
situated coordination. Decisions to delay or reduce chemical application, rely on manual
weed control, source inputs through peers, or temporarily stop cultivating a crop are not best
read as isolated “behavioral” choices. They are responses to valuation tests embedded in
financial, infrastructural, and institutional arrangements, where timing and verification are
often uncertain. Farming practice, in this sense, is organized through layered trade-offs
rather than single causal factors (Finger et al. 2024).

Evaluation is also routine and comparative (Kriiger 2015). Farmers compare yields across
seasons and judge whether investments were “worth it,” reclassifying crops and practices as
viable or not based on realized outcomes. This resonates with Vatin’s (2013) account of
valuation as assigning worth through evaluative judgment and with Lamont’s (2012)
emphasis on classification as consequential for action. When crops, inputs, or practices are
assigned to categories (profitable/ unprofitable, effective/ ineffective, marketable/
deteriorating), the actions attached to them shift. The coexistence of multiple evaluative
principles — price, cost-benefit reasoning, agronomic performance, and risk minimization —
highlights the plural logics through which valuation operates (Kjellberg and Mallard 2013).
Food loss follows from these logics when coordination is constrained and when “good
outcomes” cannot be stabilized as repeatable.

5.2 Devices and infrastructures: valuation structures that organize timing and
marketability

The Results also show that valuation is materially and institutionally organized. Roads,
storage, credit systems, and advisory relations do not merely “enable” farming; they operate
as valuation infrastructures and devices that condition how crops qualify as fresh, saleable,
and worth transporting, storing, or treating. This aligns with an infrastructural view of
markets in which socio-material arrangements coordinate dispersed practices of production
and exchange (Araujo and Mason 2021) and in which devices and infrastructures, while
intertwined, impose different forms of constraint and discretionary power (Pinzur and
Duterme 2025). Several findings illustrate how these valuation structures organize loss.
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Absent storage compresses the time window within which crops must pass the price test at
harvest, converting time pressure and price volatility into economic loss. Credit and interest-
rate rules function as thresholds that shape whether inputs and labor can be mobilized at
agronomically critical moments, linking monetary arrangements to biological outcomes
such as pest-related loss and yield decline. Advisory relations similarly function as
infrastructures of verification. When farmers are “measured but not supported,” they are
rendered visible for administrative purposes yet excluded from sustained feedback networks.
In this setting, valuation is relocated to peer relations where credibility is negotiated through
shared experience rather than formal verification. These shifts shape which practices are
stabilized, how quickly mistakes are corrected, and whose farming problems receive
sustained attention.

5.3 Distributive and relational effects: boundary-making and exposure to loss

A valuation approach also clarifies the distributive and relational effects of these
arrangements. Classification can position certain actors, practices, or places as less valued,
and such positioning can be experienced as devaluation. In the present case, farmers’
accounts of intermittent support and extractive encounters without reciprocity suggest how
institutional interactions can produce distrust and withdrawal. Distrust reduces willingness
to share information, weakens informational infrastructures, and further reinforces reliance
on informal networks. In parallel, market access shaped by poor roads and limited buyer
networks entrenches asymmetric price-setting power, compelling farmers to accept
unfavorable terms. In this sense, what looks like a “market outcome™ is also a positional
outcome: valuation arrangements distribute the capacity to wait, store, transport, and
negotiate, and they thereby distribute exposure to loss. Finally, this perspective highlights
that food loss is also a boundary-making process. Work on food waste shows that what
counts as food or waste is relationally and socio-technically produced across value chains
(Van Bemmel and Parizeau 2020). Our findings extend this insight to pre-consumption
settings: roads, storage, credit, and advisory infrastructures shape when crops cross the
boundary from “food that can circulate” to “food at risk of loss,” and they shape whether
that transition is registered as loss, normalized as routine, or rendered invisible through
output-focused metrics.

6 Conclusion and future research

This study shows how food loss in the Nigerian food system is produced through valuation
processes and the distributive and positional asymmetries they enact. Focusing on
classification as a form of valuation, we examined how valuation arrangements organize
access to resources, shape farmers’ decision-making, and configure food loss at the pre-
consumption stage. By applying a valuation lens to food loss, still relatively underexplored
in this field (Beljean and Hamann 2023), we demonstrate that food loss is not merely the
result of technical inefficiencies. It emerges from interconnected infrastructural, financial,
and institutional arrangements that qualify crops, timing, labour, and market participation as
more or less viable, and that channel decision-making toward specific loss points.

15

77



The paper's contribution is to specify the mechanism through which “technical” constraints
become loss-producing: valuation arrangements distribute capacities to wait, store,
transport, treat crops, and access advice, and they translate these differential capacities into
material and economic outcomes. Across the episodes analysed, transport access as a timing
device, credit and interest rules as thresholds for intervention calendars, the harvest-time
market price as a test under absent storage, and input quality uncertainty as a trigger for crop
exit, we show how loss is configured through devices, tests, and infrastructures that
coordinate (and miscoordinate) production and exchange. In this sense, food loss is not an
accidental residual of farming but a patterned consequence of how marketability,
profitability, and “worth continuing” are practically qualified in agrarian settings.

More specifically, limited land accessibility confines some farmers to repeated cultivation
of the same plots, contributing to soil degradation and reduced productivity over time. Weak
extension linkages and intermittent feedback reinforce knowledge gaps, so farmers rely
heavily on peer networks for information on inputs, finance, and markets. While these
informal infrastructures sustain agricultural activity, they can also circulate ineffective or
inappropriate practices, thereby indirectly contributing to yield loss. Repeated experiences
of being measured without support, or of extractive institutional engagement without
reciprocity, can foster mistrust and reluctance to share information, further weakening the
informational infrastructures through which farming conditions and losses are rendered
visible and governable.

Future research can build on this approach by examining how valuation arrangements link
actors across food systems and how shifts in infrastructures of storage, credit, advisory
support, and market organisation would reconfigure the tests through which crops become
marketable, profitable, or disposable. Comparative studies across contexts would help
identify how different configurations of devices and infrastructures distribute capacities and
exposures to loss. More generally, by treating food loss as an outcome of valuation
arrangements rather than as a purely technical failure, cultural economy research can better
account for how socio-material coordination produces both material waste and distributive
consequences in agrarian markets.
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Table 1: Valuation episodes in the Nigerian arable farming systems

Valuation arrangement

volume/quality/price

Episode (device/test/infrastructure) What is being qualified || Practical decision/action Loss point(s)
“The road is . . |[Freshness and Delay evacuation; mé.:or to Spoilage/quality deterioration;
” Transport access as a timing 1 s motorcycles/tricycles; N .
the clock device marketability within a accent reduced reduced prices; produce reclassified
4.1) limited time window P from “saleable” to “deteriorating”

“When money
is a calendar”

4.1)

Credit/interest rules and
input affordability as timing
thresholds

Whether interventions
(inputs/labor) can occur at
agronomically critical
moments

Delay or reduce chemical
use; rely on manual labor;
scale down operations

Pest-related losses; yield decline;
labor/weed management failures
translating into material loss

Whether a season

Focus on counted harvest

Loss becomes less visible and

ntin . . .
Counting “Bag count” as practical “worked” output; loss remains therefore harder to target; persistent
harvest, not SR .. . . . e

metric (visibility test) (success/profitability), inferential and less losses normalized within output-
loss (4.2) ) . . . 3

inferred via realized output |lactionable focused accounting
Infrastructur .
structures ) . Whether produce can . e Distress sales (“rock-bottom”
of Harvest-time price as a test || . w " Immediate sale; inability to || . ) )
- circulate at a “passable . . prices); economic loss; potential

marketability [junder absent storage . wait for better prices . :
(4.3) price at harvest crop exit due to discouragement
Positional . . . Reliance on peers; .

Advisory/verification L . ¢ on peers, Persistence and spread of
effects / . . What practices/inputs circulation of unverified . h o .

: . infrastructure (extension « s . . . suboptimal practices; indirect yield
verification work” and which practices (e.g., hybrid seed . .
. encounters and peer . . . X losses; weakened informational

and advice . . knowledge is credible reuse); withholding data .

qualification) infrastructure and feedback loops
4.4) from state actors
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Appendix A: Code tre

S/N Theme Sub-theme Codes from empirical data Valuation devices
1. | Valuation 1.1 Transport access and timing device Bad rural roads; seasonal road deterioration; vehicle | Infrastructural device:
devices that breakdown; delayed pickup (2-3 days); shift to | timing test; reclassification
organise timing motorcycle/tricycle; transport withdrawal in rainy season
and access
1.2 Credit-interest rules and input affordability High interest rates (25-30%); lack of appropriate finance; | Financial device:
trade-off (chemicals vs land lease); expensive chemicals; | affordability threshold;
inability to hire labour; manual weed control investment viability test
1.3 Land access classifications Land tenure constraint; urban expansion; pressure on | Access boundary: fertile
land; repeated cultivation; “old land”; inability to expand; | and degraded
lack of funds for tractor
2. | Test and Metrics 2.1 Counting harvest and not loss Focus on harvested output; inability to quantify waste; | Practical metric: visibility
seasonal bag comparison (10 bags vs 7 bags); visible yield | and invisibility of loss
decline
2.2 Chemical quality uncertainty and crop exit “Bad chemicals”; ineffective pest control; revenue not up | Investment return test: crop
to half the investment; decision not to plant rice; possible | continuation or exit
future re-entry
3. | Infrastructure of [3.1 Market infrastructure and storage dilemma Unorganised market; biased price setting; immediate sale | Harvest-time price test:
marketability requirement; “total loss” without same-day sale; absence | storage as a valuation
of storage; rock-bottom prices device; distress-sale
mechanism
4. | Positional 4.1 Extension encounters and weak feedback Irregular extension visits; land measurement without | Institutional device: support
effects support; lack of agronomic knowledge; surprise at soil | or no support

nutrient interaction; limited advisory support

4.2 Farmer—farmer informal infrastructure

Peer sourcing of inputs; small farmer associations;
circulation of chemical advice; hybrid seed reuse;
withholding data from officials

Informal knowledge device:
appropriate or inappropriate
practice
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and on-farm losses of selected
arable crop farmers in Nigeria: a
valuation constellation approach
to advancing sustainable food
systems

Ifeoluwa Abulude*

International PhD Program for Agricultural Economics, Bioeconomy, and Sustainable Food Systems,
Institute of Agricultural Policy and Market Research, Justus-Liebig University Giessen, Giessen, Germany

Introduction: Food loss remains a critical barrier to the sustainable transformation
of global food systems, especially in the Global South, where systemic inefficiencies
and data gaps persist. Despite increasing attention to food loss, less than 35% of
global studies focus on losses at the primary production stage, with most research
centred in the Global North. This geographical and methodological imbalance
limits understanding of the complex, context-specific drivers of food loss in
developing regions. This study explores how agricultural challenges influence
farmers’ valuation processes and practices, and how these practices may contribute
to on-farm losses offering insights within the specific context studies rather than
generalisations for all of Nigeria, a country facing recurrent food insecurity and
malnutrition. Using a valuation constellation perspective, conceptualising food
systems as dynamic networks of interconnected actors, actions, and resources, the
research explores food loss as a socially and structurally mediated phenomenon
rather than a linear or isolated issue.

Methods: Focus Group Discussion (FGD) were held with purposively selected
farmers, facilitated by local extension agents, to gather nuanced insights into
how farmers assign value and prioritise their farming practices.

Results: Findings reveal that pests and diseases are predominant challenges
leading to on-farm losses among arable crop farmers. Although pests and
diseases are prominent, they are embedded within a broader constellation of
factors, including knowledge gaps, economic limitations, and weak institutional
support. These interconnected challenges contribute to both pre- and post-
harvest losses, undermining food availability and worsening hunger.
Discussion: The study emphasises the need for co-created, farmer-led
strategies that address the constellation of social, material, and institutional
dynamics shaping on-farm decision-making. It advocates for participatory
valuation processes in policy development to ensure that farmers’ voices and
rationales are structurally integrated into food system reforms. By reframing
food loss through the lens of valuation constellation, this research offers a
pathway towards more equitable and sustainable food system transformations.

KEYWORDS

food loss, food systems, farming practices, sustainable food systems, valuation
constellation, pest and diseases
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1 Introduction

The sustainable transformation of food systems is impeded by
multiple challenges, with food loss further exacerbating systemic
inefficiencies. Rising losses in both the quantity and quality of food
undermine the availability of healthy and nutritious diets. These losses
constrain the development of inclusive food systems in which farmers
can secure adequate returns on their investments, achieve decent
livelihoods, and contribute to environmental sustainability. Moreover,
continued food loss accelerates the depletion of natural resources and
biodiversity, thereby threatening long-term food systems’ resilience
(Hainzelin et al., 2018; Ruben et al., 2021).

Globally, approximately one-quarter of food produced to meet
nutritional and dietary requirements is lost before reaching the
ultimate consumers (FAO, 2011). In Sub-Saharan Africa, an estimated
40% of fruits, vegetables, roots, and tuber crops are lost annually, while
about 20% of cereals are lost before they reach humans for
consumption (Gustavsson et al., 2011). This omission from the food
supply chain has contributed to food insecurity across many countries
in the Global South global report on food crises (GRFC, 2022). In
countries such as Nigeria, approximately 40% of food produced is lost,
resulting in social, environmental, and economic limitations (Haruna
etal., 2023).

Reducing food loss is a critical strategy for enhancing the
efficiency of global food systems (Jensen and Teuber, 2018). This
ensures the optimal utilisation of resources required for food
production, while improving food access, availability, utilisation, and
stability at all levels (Koester, 2014). In addition to efficient resource
management, reducing food loss also contributes to food security,
particularly in developing countries. The significant impact of food
loss reduction on global food security has prompted interdisciplinary
research into the causes, hotspots, potential interventions, and
business opportunities related to food loss in the food supply chain
(Jensen and Teuber, 2018). Increasing interest in this phenomenon has
led to various academic and non-academic publications, each
employing different definitions of the term (Cattaneo et al., 2021). At
the time of writing this paper, there was no universally accepted
definition of food loss; instead, multiple conceptual approaches have
been developed (Jensen and Teuber, 2018; Koester, 2014). This
diversity in definitions highlights the complexity of the food system
as a dynamic, non-linear system with interrelated relationships and
partnerships among different elements in the food system
(Leyla, 2017).

Among the varied conceptualisations of food loss, this study
adopted the Food and Agriculture Organisation (FAO). Food loss is
defined as a decrease in the quantity and quality of edible food
resulting from the decisions and actions of actors in the food supply
chain (FAO, 2011). This definition encompasses any food originally
intended for human consumption but omitted from the food supply
chain before reaching the final consumer, regardless of its alternative
use (Rolker et al., 2025). This definition aligns with the current study,
as it emphasises the interrelated actions and practices of actors. It also
accounts for crop loss in the field. This is relevant because, if crops are
lost before maturity and harvest, the potential for food availability is
restricted, leading to undernutrition (Rolker et al., 2025).

Despite increasing attention paid to food loss, there remains a
significant lack of information concerning losses at the primary
production stage of the food system (Redlingshofer et al., 2017). This
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stage constitutes the phase between maturity, harvest, and before
leaving the farm gate (University of Reading, 2025). In other words,
losses that occur on farms. Annually, less than 35% of the global
studies on food loss focus on losses at these stages. Most of these
studies have been conducted in the Global North. This results in
limited data from other contexts, especially the Global South (Xue
et al., 2017). This geographical imbalance in research is further
exacerbated by methodological gaps, particularly in qualitative studies.

There is a paucity of qualitative studies aimed at understanding
how the lived experiences and practices of farmers contribute to
persistent food loss in the context of the Global South. This
underscores the necessity for qualitative analyses that incorporate
farmers’ perspectives to develop context-specific solutions. To
exemplify this point and underscore the need for further qualitative
research, a systematic literature review (SLR) conducted by Abulude
and Wahlen (2024) on food loss in Nigeria revealed that only 2 out of
23 studies employed qualitative methodologies. Similarly, only 36% of
the articles reviewed by Chauhan et al. (2021) used a qualitative
approach to explore this phenomenon. These findings suggest a
deficiency in qualitative research examining food loss from the
perspective of farmers, particularly arable crop farmers. This is
significant because most of the literature on food loss has
predominantly focused on losses in fruits and vegetables, despite
recent evidence indicating that food loss is a pervasive issue affecting
all farmers (University of Reading, 2025).

Previous studies have offered a limited understanding of how the
interconnectedness of components in food systems contributes to the
ongoing food loss of arable crops. As a complex system (Konstantina
etal, 2025), qualitative analysis can provide insight into the roles and
interconnections of elements within the food system (Huttunen, 2019;
Johnson etal,, 2019; Posthumus et al., 2021). Additionally, qualitative
analysis could help uncover the link between existing agricultural
challenges and farming practices, showing how adopting one practice
can lead to the emergence of another issue, thereby maintaining the
persistent occurrence of food loss (Leyla, 2017).

These insights shape the methodological approach and target
participants of this study. Based on these grounds and in alignment
with the results of the SLR by Abulude and Wahlen (2024), there is a
need for empirical evidence rooted in farmers’ perspectives to reveal
how various dimensions of agricultural challenges influence farming
practices. Understanding these dynamics can clarify the reasons for
the ongoing food loss in the Global South. Furthermore, this approach
provides valuable insights into the interventions that farmers consider
important, as well as overlooked practices and processes contributing
to food loss (Silverman, 2017). It also highlights actions and leverage
points (Chauhan et al, 2021; Li et al, 2022). The absence of
comprehensive qualitative data has likely impeded governments and
international agencies from devising effective policies and
interventions to reduce food losses and the sustainable transformation
of the food systems (Cattaneo et al., 2021).

This study employs qualitative analysis to examine the main
agricultural challenges that contribute to food loss, drawing on the
lived experiences of farmers. It then identifies the general and
predominant farming practices adopted in response to these
challenges and maps the interconnections between these practices
within a complex food system. By applying the concept of valuation
constellation, the study explores how farmers’ valuation processes,
shaped by contextual challenges, resource constraints, and cultural
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norms, interact and evolve across multiple practices. This constellation
of valuations reveals how certain practices may inadvertently
exacerbate food loss. The analysis highlights leverage points and offer
a roadmap for shifting mindsets and practices to enhance on-farm
food loss prevention and improve food system efficiency. Specifically,
the study investigates the research question: How do agricultural
challenges influence farmers’ valuation processes and practices, and
how do these practices contribute to on-farm losses?

2 Theoretical background: valuation
studies

This study is grounded in the theoretical framework of valuation.
Specifically, valuation and constellation are utilised together as
analytical tools. Valuation is described as a process by which
individuals or groups determine the worth of entities, whether
tangible or intangible (Fourcade, 2011; Vatin, 2013; Haywood et al,
2014). It involves acts of prioritisation, ranking, comparison, rating,
and judgement. As Lamont (2012) argued, valuation practices not
only establish the value of objects and practices but also mediate their
diffusion and evaluation across societies. Fourcade (2011) further
highlights that valuation provides a lens through which individuals
interpret and respond to their environments, thereby influencing the
perception and distribution of resources. Importantly, valuation is not
merely an economic act; it is a social practice (Vatin, 2013) embedded
within broader cultural, institutional, and environmental systems that
affect the actions and practices of actors within such systems,
including the food sector (Haywood et al., 2014).

Constellation is characterised as a process in which elements
within a system form a recognisable pattern owing to their
interconnectedness (Waibel et al., 2021). As complex entities, food
systems encompass various components, including actors, drivers,
actions, and outcomes (Posthumus et al., 2021). These elements are
interdependent, and their interactions influence the performance and

10.3389/fsufs.2025.1704772

outcome of the system (Daum et al., 2025). For instance, the need to
address prevailing agricultural challenges informs interactions among
groups of farmers in a specific region, ultimately shaping food
production in that area, either positively or negatively, contingent
upon the nature of the interactions within the group (Posthumus et al.,
2021). The potential interconnectedness of farming practices within
the food system gives rise to the adoption of the concept of valuation
constellation in this study.

The concept of valuation constellation offers an analytical
framework for examining valuation practices within complex systems.
This framework provides a novel perspective on the dynamics of
interconnected valuation processes that contribute to a given
phenomenon. Viewing valuation through the lens of a constellation
offers an analytical advantage by elucidating the valuation dynamics.
Valuation constellation analysis focuses on three components: first,
the position and interaction of the valuator and other supporting
actors within the system; second, the rules or set of expectations; and
third, the infrastructure, which encompasses the material and tangible
resources available to the valuator (Waibel et al.,, 2021). In food
systems, rather than merely providing a descriptive analysis, the
valuation constellation serves as an analytical tool to uncover practices
overlooked by farmers, who are key actors in the food system. This
framework also elucidates why and how certain farming practices and
challenges become dominant within a food system. It is noteworthy
that
(infrastructures) are more pertinent to this study; therefore, the

components one (position and relation) and three
second component, rules, will not be considered. While the valuation
constellation perspective has been applied to understand other
phenomena, it can also be adapted to investigate the causes of food
loss in the food system. Farmers, as evaluators of practices, play a
crucial role in actions that either mitigate or exacerbate various
challenges within food systems, particularly food loss.

In food systems, valuation is pivotal for influencing farmers’
practices and strategies, as illustrated in Figure 1. The process of

(valuation) evaluating what is possible for various reasons, such as

Infrastructure &
External factors

Natural Challenges: far:rriz:isﬁ;laat:z:tlon
. Pc'ests ———p | | Ranking
* Diseases * Ordering

I
:

v

—-—=p

Agricultural practices:
* Pests & diseases control
* Inputselection

* Method of planting &
harvesting

* Quantification of losses

FIGURE 1

Framework showing the nexus between farmers’ challenges, valuation, farming practices, and food loss.
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access to resources and infrastructure, guides farmers’ decisions
regarding crop selection, source of input, farming methods, and the
adoption of technologies (Haywood et al., 2014). However, the
valuation process is neither uniform nor static; it varies across social
and ecological contexts (Haywood et al., 2014; Lom, 2024). As a
universal yet context-dependent practice, valuation determines which
agricultural practices are adopted or rejected (Helgesson and Muniesa,
2013). Arable crop farmers exemplify the practical enactment of this
valuation. Their daily operations and long-term strategies are shaped
by their assessment and assignment of value to the resources, practices,
and anticipated outcomes. Farmers do not operate in isolation; their
valuation practices are embedded within broader food systems
involving interactions with researchers, policymakers, the market, and
environmental conditions. Although scientific innovations often aim
to enhance productivity, farmers may accept or reject such
technologies based on their experiences, local knowledge, and other
constraints. Regional infrastructure deficiencies also limit the farming
practices. As Abulude and Wahlen (2024) note, valuation practices
differ even among actors with shared goals, as diverse social, natural,
and material challenges shape them. These lived experiences further
inform how farmers navigate uncertainties and select farming
practices (Lee et al,, 2024). Valuation constellations illustrate the
linkages among valuation practices. For instance, the valuation of
infrastructure, that is, farmers evaluating the materials available to
them, ultimately informs the type of agricultural practice they adopt,
which ultimately influences their efficiency and the outcome of their
production. Similarly, the social interactions between farmers and
other supporting actors in the food systems determine the type and
quality of available materials, which consequently inform the practices
adopted by farmers.

This framework also draws on the definition of food loss advanced
by FAO (2011), which stresses that decisions and actions of food chain
actors contribute to on-farm loss. The University of Reading (2025)
and Gillman et al. (2019) emphasise that food loss is not a passive
outcome; rather, it is directly influenced by the choices, practices, and
actions of farmers and other actors. Farmers™ valuation practices,
particularly how they prioritise or deprioritise certain farming
activities, have direct implications for food loss. For example, risk
assessments of investment in pest control or storage facilities may
determine whether certain losses occur.

It is recognised that valuation influences individual and collective
actions (Helgesson and Muniesa, 2013); however, gaps remain in
understanding how valuation is shaped by the complex dynamics and
realities of food systems, and reciprocally, how these valuations impact
farming outcomes such as food loss. When farmers engage in
evaluation, elements of valuation are not isolated but interconnected,
forming a constellation of influences. For instance, farmers’
characteristics, such as farmers’ years of experience, inform how they
respond to specific agricultural challenges; the market value of a crop
shapes the level of risk they are willing to take in adopting new
farming practices; critical agricultural challenges guide farming
practices decisions. These interlinked valuation processes exemplify a
valuation constellation, a framework that captures how multiple,
context-dependent valuations interact within a complex system.
Existing research offers limited insight into how farmers’ real-world
experiences shape these valuation constellations and how such
constellations contribute to on-farm food loss (Haywood et al., 2014;
Lee etal., 2024; Lom, 2024). This underscores the analytical value of
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the valuation constellation approach, which reveals often-overlooked
components and interconnected practices that are not easily observed
or quantified, yet persistently contribute to food loss (Posthumus
etal, 2021). Understanding these relationships is vital for diagnosing
root causes and designing targeted, context-specific interventions.

3 Methods
3.1 Study area

This study was conducted in Nigeria, a West African nation that
has faced persistent challenges, including hunger and malnutrition,
partly driven by widespread and recurring food losses (The Economist
Impact, 2022). These losses have contributed to national food crises
global report on food crises (GRFC, 2022), prompting increased
attention from both government and international actors seeking
sustainable solutions to develop innovative roadmaps to achieve
sustainable food systems (Abulude and Wahlen, 2024; Rolker et al.,
2022; Xue et al,, 2017). Despite this attention, there remains a critical
need for policy-relevant data that captures the lived realities and
evaluative processes of smallholder farmers (FAO, 2011). The study
was conducted in Ondo State, an area well-documented for its arable
cropping systems, particularly the cultivation of rice, maize, and
cassava, which are staple foods in Nigeria (Adetimehin et al., 2018;
Ojediran and Rasheed, 2022; Olaniyi and Ogunkunle, 2018; Opaluwa
etal, 2018; Adeleye et al., 20205 Bello, 2025). These crops were selected
not only for their economic and nutritional significance but also for
their centrality in the everyday valuation practices of local farmers
whose decisions directly affect food loss outcomes.

3.2 Data collection

Focus Group Discussions (FGDs) were employed as the primary
method of data collection. Questions during the Focus Group
Discussions (FGDs) were framed to reflect the three dimensions of the
valuation constellation, as outlined in Table 1. Farmers characteristics
were captured through discussions on their farming experience and
the types of crops grown. Interaction with various components of the
food system was observed, prompting farmers to share the challenges
they currently face and the forms of government support received.
Insights into farming practices, shaped by available support and
infrastructure, were gathered by exploring how farmers respond to
these challenges, where they experience the greatest losses, and how
they manage or repurpose lost food. FGDs are especially appropriate
for gathering in-depth insights into how actors assign value, prioritise
actions, and interpret constraints concerning a shared social
phenomenon (Nyumba et al., 2018).

To ensure robust representation across key demographic and
experiential strata, the selected community shared similar agro
ecological zones and cultivated the targeted crops, rice, maize, and
cassava, aligning with the study’s thematic focus. A deliberate emphasis
was placed on gender inclusivity, with a majority of participants being
female, thereby grounding the findings in the lived realities of women
farmers. Rather than using age as a stratification criterion, the study
prioritised farming experience, selecting participants with a minimum
of 10 years in practice. This approach allowed for the inclusion of both
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TABLE 1 Overview of the themes identified based on valuation constellation analysis.

Valuation constellation analytical Themes

components

1. Position of the valuator (e.g., farmers) Farmers characteristics

Sub-themes

Sex

Years of farming experience

Type of crops grown

2. Interaction of the valuator with different components Agricultural challenges

(e.g., drivers) of the system

Natural challenges—pests and diseases

3. Practice as influenced by material (e.g., infrastructure) Farming practices

and other external factors

Pest and disease management.

Input selection and procurement.

Methods of planting and harvesting.

Circularity and repurposing.

Quantification of losses.

younger and older farmers, capturing a diverse range of insights
shaped by long-term engagement in agriculture.

3.3 Sample selection

Nationwide protests during the study period, driven by fuel
scarcity and the redesign of the Naira currency, limited access to
remote areas and influenced farmers’ willingness to participate (BBC
News, 2025; Al Jazeera, 2023). Despite these constraints, participant
selection was carefully planned and executed. Registered farmers were
purposively selected with the support of local extension agents, who
introduced the study and facilitated initial contact. A snowball
sampling technique was then employed to reach additional
participants, resulting in a total of nine farmers. This approach aligns
with recommendations for achieving qualitative depth rather than
generalisability of findings (Tora, 2024; Nyumba et al., 2018). The
national crises also limited the FGD to one, which was conducted on
October 13, 2023, in Yoruba, the local language, and was subsequently
transcribed and translated into English. Verbatim excerpts were
retained where possible, with slight edits for clarity. The goal was to
preserve the semantic and latent meanings behind farmers’
expressions, especially regarding how they evaluate farming risks, loss
mitigation strategies, and the value of crops and practices, which are
core elements of valuation studies (Helgesson and Muniesa, 2013;
Vatin, 2013).

3.4 Data analysis

Data analysis followed the inductive procedures outlined by Bree
and Gallagher (2016) and Gillman et al. (2019) using Microsoft Excel.
The use of Excel enhances transparency and reproducibility (Moncada,
2025; Amozurrutia and Marcuello Servos, 2011). The first step
involved familiarising with the data while noting initial ideas. The
second step focused on generating initial codes aligned with the
theoretical framework of the valuation constellation. The fourth step
applied an inductive thematic approach to identify themes emerging
directly from the data, capturing how farmers constructed, negotiated,
and applied value to their decisions and outcomes within the farming
process, as shown in Figure 2.
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The data were reviewed iteratively (seven times) to ensure
familiarity with the emergent themes and to validate the findings. This
iterative review was critical to capturing not only surface-level insights
but also the underlying valuation processes that shape farmers’
responses to agricultural challenges. Four themes were ultimately
identified (Table 1); however, only three were relevant to the current
study. While the findings are not statistically generalisable, they offer
context-specific insights into farmers’ valuation of food loss, providing
a grounded basis for future research and policy formation that is
responsive to on-the-ground realities.

As illustrated in Table 1, three themes were identified, each
corresponding to the components of the valuation constellation
analysis: the position of the valuator, their relationship to other system
components, and practices influenced by infrastructure and external
factors. The first theme pertains to the characteristics of the actors
(farmers), including their years of experience and the types of crops
they cultivate. The second theme addresses the predominant
agricultural challenge as elements of food systems and the interaction
of the valuator (farmers) with these various elements. The third theme
concerns farming practices shaped by material and other external
influences. The discussion section further explores the implications of
these interactions for food loss and the efficiency of food systems.

4 Results

This section outlines three key themes that were identified, each
corresponding to components of the valuation constellation analysis
as shown in Table 1. Section 4.1 presents the characteristics of farmers,
which represent the position of the valuator within the valuation
constellation. Section 4.2 addresses agricultural challenges,
highlighting the interaction between the valuator and various
components of the system. Lastly, Section 4.3 examines farming
practices and how they are influenced by material and external factors.

4.1 Farmers characteristics
The findings presented in Table 2 correspond to the initial phase

of valuation constellation analysis, which pertains to the characteristics
of the food system actors. This table summarises the analysis results
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FIGURE 2
Interactions between agricultural challenges, practices, and on-farm losses.

of farmers who participated in the Focus Group Discussion (FGD).
As illustrated in the table, farmers were analysed based on the
identification number, sex, years of farming experience, and types of
crops cultivated. This analysis facilitates an understanding of farmers’
activities within and their experience of working in food systems.

Each participant was assigned a pseudonym, with ‘F’ denoting a
farmer, followed by a number corresponding to their seating order
during the discussion. For example, F1 represents the first farmer. The
table indicates that all the participants had at least a decade of farming
experience. It is noteworthy that F9 did not specify their years of
experience because of their late arrival in the discussion, which
resulted in missing questions on farming experiences. However, as the
leader of the farmers’ group in the study area, F9 likely possessed a
comparable level of experience with other farmers.
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The composition of participants included both male and female
genders, highlighting the significant role that females continue to play
in shaping the performance and efficiency of the food system.
Including female participants was crucial to understanding whether
the challenges faced by different genders differed, which could
potentially hinder their farming practices.

The farming experience of the participants indicates their
extensive knowledge of food systems, prevailing agricultural
challenges, and how their experience and practices have evolved over
the years due to various factors. Notably, F1 and F2 provided a range
of years instead of a specific number, unlike the other farmers. This
extensive experience underscores participants’ expertise and
knowledge of arable crop farming, enabling them to offer valuable
insights based on their accumulated experience over the last decade.
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TABLE 2 Description of participants in the FGD.

Description of participants

Participants (n)

10.3389/fsufs.2025.1704772

Years of farming experience Types of crop-grown

1.F1 Female 20-15 years Maize

2.F2 Female 10-15 years Maize

3.F3 Female 15 years Maize

4.F4 Female 15 years Maize and Cassava
5.F5 Female 10 years Cassava and Maize
6.F6 Male 20 years Cassava and Maize
7.F7 Male 25 years Rice

8.F8 Male 24 years Rice

9.F9 Male Not specified Maize, Rice, Cassava
n=9

Furthermore, the analysis revealed that the participants grew various
staple arable crops, such as maize, cassava, and rice. This demonstrates
that these groups of farmers are integral to the food system, as their
activities ensure efficiency by providing staple food to the population. This
suggests that the participants were central to the study’s focus on food loss
among arable crop farmers. This table also indicates that individual
farmers often grow more than one type of arable crop. For example, F4,
F5, F6, and F9 cultivated maize, rice, and cassava, respectively. This
diversification may occur for various reasons, such as achieving financial
stability and minimising the risk of production and/or post-harvest losses
due to prevailing agricultural challenges. This might also be because these
crops require similar or nearly similar farming practices.

4.2 Agricultural challenges: natural
dimensions

This subsection corresponds to the second component of the
valuation constellation analysis, encompassing the interaction of a
valuator with component(s) in a system. It elucidates the agricultural
challenges that farmers have identified as priorities, based on their
judgement and experience within food systems and how they attempt
to address these challenges. Farmers have identified various
dimensions of the problem and how the natural challenges were
predominant during the FGDs. From this section onward, the term
‘valuation’ will be used interchangeably with ‘prioritisation’ to describe
what farmers consider important or rank highly.

4.2.1 Natural challenges—pests and diseases
During the Focus Group Discussion, pests and diseases appeared
to be the dominant debates. Pests and diseases represent significant
challenges that substantially contribute to pre- and postharvest losses.
Farmers have reported that similar pests infest various arable crops.
For example, rice and maize farmers indicated that birds adversely
affect mature rice and maize crops. Farmers have also observed that
pests and diseases can affect any stage of crop growth, whether before
or after maturity, and can infest any part of the crop, thereby affecting
its quality and health. Pests and diseases directly affect the seeds and
maize cobs. Farmer F1 stated, ‘We are confronted with a pest that
damages our maize, such that when we plant and when it is time for
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cobs to emerge, or even before the cobs emerge, the pest invades the
maize plant and damages the farm. The pest consumes the leaves and
the cobs. In agreement with F1, farmers F2 and F3 echoed, ‘We also
face the same problem! F2 further explained that the pest prevents the
crops from reaching maturity, stating, “The pest consumes the maize
and does not allow it to grow properly. This indicates that farmers
experience losses during both the production and post-harvest stages.

Similarly, cassava farmers have noted that certain pests and
diseases can affect cassava tubers. As a root crop, the extent of damage
caused by pests and diseases to the tuber is unknown until harvest,
meaning that a seemingly healthy cassava stem might have a rotten
tuber at harvest. In contrast to maize and rice, where pest infestation
is evident and can be addressed or treated accordingly, the extent of
cassava infestation is sometimes unknown until the harvest. As F6
noted, *...when it [cassava] is maturing, before it reaches maturity, the
pest and disease affect it from the root and begin to rot, and when it
rots from the root, that is the end’

These findings underscore the multifaceted challenges faced by
farmers in managing pests and diseases across various arable crops.
These issues significantly affect the pre- and post-harvest stages,
thereby affecting crop quality, yield, and overall farm productivity.
This also emphasises that farmers have equal concerns regarding
production and post-harvest losses. Unfortunately, in international
debates on food loss, production loss is not included in the overall
concept and definition of food loss.

The findings also suggest that farmers ascribe value to losses before
the harvest. The complexity of pest management is evident, with similar
pests affecting multiple crops and the potential for infestation at any
stage of growth. Particularly concerning is the case of cassava, where
damage may remain undetected until harvest, which complicates the
implementation of timely intervention strategies. Furthermore, climate
change has emerged as a critical factor that alters the traditional farming
calendars and exacerbates crop vulnerability to losses.

4.3 Farming practices among arable crop
farmers

This section elucidates how pests and diseases, as natural
challenges, influence farmers’ agricultural practices and how these
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nexuses contribute to persistent food loss. As delineated in the
theoretical framework of this study, valuation refers to the process by
which farmers prioritise their actions based on the significance of the
challenges, experience, access to material resources, and their capacity
to address them, given the available resources. This study posits that,
owing to the dominant effect of pests and diseases, farmers are
compelled to prioritise their practices in a certain order. Some farming
practices are interconnected and unsustainable, leading to persistent
food loss.

4.3.1 Pests and disease prevention and control

Pests and diseases remain predominant challenges for farmers. To
address this problem, farmers prioritise the use of agrochemicals as a
viable way to reduce pest and disease prevalence. They further noted
that over time, most pesticides have become ineffective, and the most
effective ones are not affordable. Therefore, due to the unavailability
of effective and subsidised agrochemicals, farmers are experimenting
with various alternatives. At the time of conducting the Focus Group
Discussion, farmers had not yet ascertained which pesticide options
are the most effective. One maize farmer reflected, ‘We purchase
certain chemicals to combat pests and diseases, but we still do not
know the exact chemical we should use to control them. It could
be observed that the use of chemicals is the most prominent practice
among farmers.

It is noteworthy that when farmers were asked about the
identification of pests they were describing, they collectively
responded, ‘We do not know the name, and could only describe the
pests’ appearance as larva or worm-like. This observation is crucial
because without the ability to accurately identify and name a pest or
disease, the likelihood of developing effective preventive and control
measures becomes challenging. This lack of knowledge regarding pest
and disease identification and management suggests that farmers may
continue to employ unsustainable methods to address these issues.
The persistence of such unsustainable practices can partially
be attributed to inadequate social support or services. For example,
limited education and training stemming from insufficient interaction
with agricultural extension agents and other external entities could
result in a knowledge gap in pest and disease management strategies
among farmers.

Cassava farmers explained that there are different varieties of
cassava. In terms of the period of maturity, late-maturing varieties are
usually pest-resistant compared with early-maturing varieties.
However, factors such as meeting immediate financial needs and
limited access to farms cause farmers to prefer cultivating early
maturing cassava varieties. One cassava farmer mentioned, °..the
early maturing ones (cassava) are the ones farmers want to plant
because it is the one that gives us food’ They added that ‘we prefer the
... variety, but our only problem is the particular pest infestation that
we are experiencing’ This indicates that pest infections are prevalent
in both cereal and tuber crops. This evidence of farmers’ priorities and
desired traits of crops could be leveraged by researchers to conduct
studies that produce early maturing and disease-tolerant cassava
varieties. This form of knowledge can also inform governmental
interventions aimed at addressing pre- and post-harvest losses. As
farmers prefer early-maturing cassava varieties, this suggests that they
have a propensity to accept or be open to technologies or innovations
that help address pests and diseases associated with early-maturing
cassava varieties.
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4.3.2 Input selection and procurement

Farmers have reported that, for various reasons such as limited
access to funds and a reliable input procurement source, they procure
inputs from community markets rather than from reputable and
accredited agencies. When queried about their sources, farmers
indicated that they purchase from ‘open markets or shops’ Upon
further inquiry into their avoidance of reputable agencies, a farmer
mentioned a specific agency, stating, ‘We used to buy (agrochemicals)
there, but it has not been funded. Therefore, there is nothing there
anymore. The place is no longer funded, so we resort to an open
market. A problem with the open market is that most chemicals are
adulterated. Where one ought to use 1 L, 5L are required, and it
remains ineffective! This suggests that, while farmers value inputs
from accredited agencies, they are currently unable to access such
resources. Consequently, they are compelled to prioritise procurement
from community markets, which exposes them to planting materials
and agrochemicals that may be less effective in pest and disease
control, potentially exacerbating food loss. The source of procurement
is crucial for the quality of inputs that affect agricultural productivity.
High-quality planting materials can enhance crop health and may
confer tolerance to specific weather conditions, pests, and diseases.
Similarly, quality pesticides are essential for effective pest management;
however, they could be expensive beyond the reach of farmers because
of limited access to funds.

4.3.3 Methods of planting and harvesting

Farmers expressed that they used manual handling to carry
out most of their farming operations. By clearing the field,
weeding, and harvesting. They use simple farming implements
during these processes. For instance, rice farmers explained that
due to a lack of access to improved technology, they resorted to
the manual implementation of their daily farming operations.
When asked about their method of planting, a rice farmer
mentioned that they plant with their hands, ‘...we can cast or plant
in the field and then transplant’ The question was rephrased to
inquire whether they used other methods for large farms, and the
answer remained the same. This time, F7 said, ‘Yes! We plant
manually’ F1 and F2, who were maize farmers, also confirmed,
“Yes, it is with our hands) The reliance on manual farming
methods owing to limited access to improved technology
emphasises the importance of enhancing farmers’ access to
appropriate agricultural technologies.

The dependence on manual labour for daily farm operations is
potentially shaped by several factors, such as the availability of funds
for investing in advanced technologies, which also limits farmers’
ability to hire additional labour for farming tasks. When farmers are
unable to harvest a field at once, they must collect crops in segments,
rather than simultaneously. Delays in harvesting can expose the
remaining crops in the field to pests and diseases, leading to on farm
losses. Furthermore, limited financial resources or restricted access to
low-interest loans for acquiring advanced technologies force farms to
continue relying on human labour. Often, farms depend on household
members for labour, and if funding allows, they may hire extra labour
for farming operations. Consequently, a labour shortage during the
harvesting period can cause delays, increasing the risk of mature crops
being infested by pests and diseases, or becoming overly mature,
which results in quality losses and renders them unmarketable. In the
case of tuber crops, mature tubers begin to rot. In extreme situations,
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if mature crops are not promptly harvested, they may become
vulnerable to theft.

4.3.4 Circularity and repurposing of unmarketable
crops

A circular economy is increasingly being recognised as a vital
strategy for resource repurposing and waste reduction. Although the
primary objective is to prevent food loss, it is essential to develop a
strategic plan for repurposing unmarketable foods. However,
challenges such as fragmentation and limited knowledge of the
circular economy hinder farmers from effectively utilising
unmarketable produce, such as crops affected by pests and diseases.
Farmers expressed that they only dispose of unmarketable crops in the
field. A maize farmer clarified that, ‘For those (crops) affected by the
pest, that is the end, we just dispose of them. They further clarified
that dry maize has greater marketability, particularly as a livestock
feed. They elaborated, “There are some (maize) affected by the pest, the
upper part of the maize will be big (deformed), which makes it hard
to sell, and that is the end, and we dispose of it. Such maize cannot
be used to feed livestock like pigs; it could affect the animal’ In this
case, farmers dispose of the crop anywhere that is convenient on
the farm.

These findings indicate that farmers place considerable value
on dry maize production. However, the use of basic farming tools
is insufficient for effective weed control until the maize is fully
dried. This limitation prevents farmers from maintaining pest- and
disease-free fields until the maize is adequately dried and ready for
harvest. Unpredictable weather conditions pose significant
challenges, as unexpected rainfall can disrupt the maize-drying
process. These factors often compel farmers to harvest maize
prematurely, and owing to a lack of infrastructure or expertise to
repurpose suboptimal and unmarketable crops, they are frequently
discarded, resulting in both qualitative and economic losses.
Furthermore, concerns such as theft deter farmers from leaving
mature crops in the field for extended periods, necessitating
early harvest.

4.3.5 Quantification of on-farm losses

Accurately estimating the volume of lost or unmarketable food
is essential for effective management of food loss. However, the
findings revealed that farmers do not engage in systematic or
deliberate efforts to quantify such losses. When asked about their
methods of estimating losses, farmers sought clarification on
whether the inquiry pertained to losses in terms of economic value
or physical quantity. This response highlights the varied
interpretations of on-farm losses among the farmers. Farmers
prioritise different aspects when quantifying food loss, opting to
measure either in monetary or metric terms. This suggests that
farmers emphasise potential yield losses, as financial investment
may not yield returns. Consequently, the initial quantity intended
for human consumption is not realised, resulting in resource and
biodiversity loss. These insights could inform future definitions of
on-farm food loss.

To provide an appropriate context, the researcher asked, ‘Is there
a way you quantify the lost produce? Do you know of any method to
do this? How do you ascertain it?” Farmers described food loss in
terms of both quantity and economic value. During the discussion,
a farmer explained, ‘At times, in a hectare, there is a projected
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tonnage that should be achieved. Thus, during harvest and bagging,
if it does not meet the projected tonnage, a farmer can ‘imagine’ the
loss incurred in the process’ In concurrence, another farmer stated,
‘We eventually become aware of it. You know, when you cultivate a
farm estimated at around one acre or more, which can accommodate
1,000 heaps or, let us say, 800 heaps, and it spoils, so once we perform
the calculation, there is at least an amount of 200 cassava when it
matures. Therefore, when you observe that about 200 cassava is lost,
you can ‘imagine’ the value of what is lost. Then, when you realise
that 400 is lost, you ‘imagine’ the amount that is lost. That is how
we ascertain it’

This implies that when farmers fail to qualify what is lost, they
tend to lack knowledge about the factors that contribute to the loss in
the first place. For instance, quantification based on causes of loss
would inform farmers about the predominant diseases, pests or
practices that contribute to persistent losses, which could inform
action or practices that prevent or control such incidents from
occurring in the future.

The findings also suggest that farmers attribute value to losses in
terms of both quantity and economic value. It can also be inferred that
farmers lack deliberate plans and documented strategies to estimate
losses. Instead, they focus on tangible and visible quantities. Rather
than providing precise and assertive estimates, they tend to ‘imagine;
a term used by farmers to evaluate potential losses. This further
indicates that record-keeping and reporting are not prioritised among
farmers, possibly due to a knowledge gap resulting from limited social
interaction and support from external stakeholders such as the
government. The results also show that the different ‘losses” are
interpreted based on what farmers value as important. This also
explains why the definition of food loss remains complex. It also
suggests that a tenable way to have a universal definition is to
comprehend the value that farmers and other stakeholders attribute
to food loss; it is essential to understand their estimation methods.
This would help synergise what most stakeholders consider the most
potent way of estimating food loss, whether in terms of volume,
monetary value, or quality.

The interplay of various practices (in this section) has been
identified as a critical contributor to persistent food loss in the study
areas. Challenges such as inadequate social interaction with
supporting actors, such as extension agents, exacerbate farmers’
limited knowledge of accurate food loss estimates. Additionally, the
limited availability of material resources, such as inputs, compels
farmers to procure suboptimal planting materials that cannot
withstand climate variability and pest infestations, leading to
production and post-harvest losses. The prevalent use of basic farming
implements for planting and harvesting results in inefficient weeding
and other pest reduction strategies. If these dynamics persist, the
reduction of food loss will remain unattainable in the
foreseeable future.

5 Discussion

The literature on food loss and sustainable food systems in the
Global South has rarely employed qualitative methodologies to
examine the systemic interconnections between agricultural
challenges and farmers’ practices. Most existing studies approach
food loss as a linear or isolated phenomenon (Kump and Fikar,
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2021; Whalen and Gul, 2025). In contrast, this study adopts a
valuation constellation perspective, which conceptualises food
systems as complex, dynamic networks wherein actors, actions,
and resources are interconnected. Within this framework, food loss
is not simply the result of discrete inefficiencies but emerges from
the interplay of valuation practices, infrastructural constraints, and
systemic interactions within the food system.

By drawing on valuation (Fourcade, 2011; Lamont, 2012; Vatin,
2013), this study examines how farmers engage in continuous acts
of ranking, judging, and prioritising practices based on their lived
experiences and contextual realities. Valuation constellation
analysis illuminates how these choices, shaped by pest and disease
prevalence, resource scarcity, and limited institutional support, are
embedded within broader social and material systems. Rather than
focusing solely on outcomes, the approach reveals the logics and
trade-offs that inform practice selection and the feedback loops
that perpetuate food loss.

Using data from a researcher-facilitated Focus Group
Discussion (FGD) with nine maize, cassava, and rice farmers in
Ondo State, Nigeria, this study contributes novel insights into how
farmers’ evaluations of risk, need, and feasibility shape their
everyday decisions. The findings demonstrate that farming
practices are not isolated actions, but nodes in a web of
interdependent responses to persistent challenges. The following
sections elaborate on these dynamics by exploring: (1) the nexus
between agricultural challenges, farming practices, and food loss;
(2) the valuation logics underlying farmers’ decision-making; and
(3) leverage points for designing context-responsive food
loss interventions.

5.1 The nexus between natural
challenges, farming practices and
on-farm loss among arable crop farmers

Figure 2 illustrates the intricate interrelationships between the
prevalence of pests and diseases and farmers’ agricultural practices,
highlighting how these practices, shaped by valuation processes,
often reinforce the very challenges they seek to address. The
findings show that while farmers recognise pests and diseases as
primary causes of on-farm losses, their dominant response, and
reliance on agrochemicals, frequently results in unintended and
compounding consequences.

From a valuation constellation perspective, farmers’
prioritisation of pesticide use reflects a rational choice based on
what is available, affordable, and perceived to be effective. However,
persistent application of agrochemicals, often without accurate pest
diagnosis or agronomic guidance, contributes to several systemic
problems. These include the destruction of beneficial insect
populations, soil degradation (Whalen and Gul, 2025), and the
emergence of pest resistance, all of which could potentially
exacerbate the long-term incidence of crop loss. Notably, when
pesticide efficacy declines, farmers often misattribute the issue to
product adulteration rather than resistance or misuse, revealing a
critical knowledge gap reinforced by limited institutional support.

The preference for early-maturing cassava varieties, despite
their susceptibility to pests, is another manifestation of context-

specific valuation. Driven by immediate food and financial needs,
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and constrained by poor social safety nets, farmers often sacrifice
resilience for speed. Yet this choice leaves crops more exposed to
pest pressure and disease. Compounding this is farmers’ limited
access to quality planting materials, which leads to seed recycling
or informal exchanges. Such practices promote the spread of
polycyclic diseases across seasons (Filho et al., 2016), perpetuating
pest and disease cycles regardless of chemical input use.

Infrastructural and material limitations further shape these
dynamics. Financial constraints and the absence of mechanised
support force reliance on basic tools and manual labour. This not
only increases labour inefliciency but also contributes directly to
crop injuries, especially in tuber crops like cassava, creating
physical entry points for pathogens. Manual handling can also
stress crops, compromising their immunity and increasing
vulnerability to latent infections during post-harvest stages.
Moreover, weeding practices that involve the temporary storage of
uprooted plant matter in the field promote the proliferation of
mycotoxins (Ngoma et al, 2024), thereby facilitating
disease buildup.

These patterns show how one valuation-driven practice often
sets off a cascade of unintended effects. For example, the use of
discarded or unmarketable crops as field waste, though intuitive,
may reintroduce pathogens into the soil, increasing risks for future
planting cycles. This cycle is perpetuated by a lack of training, weak
farmer-extension linkages, and an overall deficit in social
support infrastructure.

Another key finding is that the persistent food loss observed is
not simply a result of limited access to technology. Rather, it stems
from a constellation of factors, including weak institutional
frameworks, fragmented support systems, and significant gaps in
agronomic knowledge (Rao et al., 2023). For instance, maize
farmers frequently referred to a recurring pest infestation without
being able to identify the pest beyond calling it a ‘caterpillar’
Without accurate diagnosis, effective interventions remain elusive.

This evidence challenges dominant narratives that frame food
loss primarily as a post-harvest or technological problem. If
technological limitations were the main cause, the disparity in food
loss between regions like Africa and Europe would be greater,
given their differences in access to advanced agricultural inputs
(FAO, 2011). However, the persistence of food loss even in highly
mechanised systems suggests a broader, systemic issue, one that
includes governance, knowledge systems, and institutional
coordination (ONE\THIRD, 2021).

Importantly, this study broadens the scope of food loss
discourse beyond fruits and vegetables. As shown in previous
studies (Johnson et al., 2019; Beausang et al., 2017), staple crops
such as maize, cassava, and rice are also subject to multi-
dimensional loss at both production and post-harvest stages.
Arable crop farmers are, therefore, equally vulnerable to systemic
inefficiencies and should receive equivalent attention in food loss
research, policy, and intervention strategies.

By tracing how one practice links to another within a broader
system of valuation, this study highlights how farmers’ rational
responses to risk, scarcity, and constraint often produce feedback
loops that reinforce loss. Addressing these loops requires
interventions that acknowledge the systemic nature of valuation,
the embeddedness of farmer decisions, and the interdependencies
within the food system.
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5.2 Farmers’ valuation of farming
practices

These findings corroborate the assertion of Lamont (2012) that
valuation is a socially situated practice wherein actors create and
evaluate their practices based on context-specific constraints and
priorities. As farmers navigate diverse agricultural challenges, their
decisions are informed not solely by rational economics but also
by deeply embedded experiences, perceived risks, and available
resources, thereby exemplifying valuation as an ongoing social and
cognitive process. The prevalence of various agricultural challenges
necessitates a thorough evaluation of their circumstances. The
results of such evaluation prompt farmers to select specific actions
and practices (Helgesson and Muniesa, 2013). The outcomes of
these evaluations can be assessed through the farmers’ routine
prevention, management, and control practices. The decision to
adopt a new technique and implement changes in practice is
significantly influenced by factors such as the cost-effectiveness of
these practices. Consequently, arable crop farmers engage in
diverse evaluations before selecting their practices.

The observation that farmers tend to ‘imagine’ losses rather
than systematically measure them indicates a lower prioritisation
of record-keeping and data management, consistent with previous
studies. According to Lee et al. (2024), the outcome of valuation
influences the design of orders and formation and maintenance of
actions, with experience and knowledge mediating these processes.
This underscores the importance of understanding food loss from
the lived experiences of producers, thereby supporting the use of
qualitative studies to better understand food loss (Lee et al., 2024).
Addressing this gap through farmers’ extension education and
training programs could lead to improved documentation and
reporting, ultimately aiding in the effective planning of
interventions, food loss reduction programmes and training
(Ayanwale et al., 2023).

The results presented new evidence by underscoring the
importance of on-farm losses, which are frequently omitted from
most existing food loss definitions. While post-harvest loss has
garnered considerable attention in food security discussions
(WWE, 2021), this study revealed that numerous losses occur
before harvesting due to pests and diseases. This finding is
consistent with the WWF report, suggesting that concentrating
solely on post-harvest losses may lead to an underestimation of the
total loss of crops initially cultivated for human consumption
(WWE, 2021). Therefore, future policies and interventions aimed
at reducing food loss should incorporate pre-harvest losses as a
vital component of food loss reduction strategies. Notably, the
findings of the study can be extrapolated to other contexts, as food
loss at the production stage is not confined to developing countries
(FAO, 2011; WWE, 2021; Goodwin, 2023). On a per capita basis,
developed countries generate more food losses despite their access
to technology (Van Der Werf and Gilliland, 2017), indicating that
the issue transcends technological limitations and constitutes a
broader systemic problem. This underscores the necessity of
integrating pre-harvest losses as a critical dimension of food loss.
According to ONE\THIRD (2021), most food losses in Nigeria
occur on farms. These production losses are often unrecognised,
yet they represent a significant loss of investment for farmers and
a reduction in potential food availability. Mitigating on-farm losses
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enhances the financial viability of farmers and contributes to
overall food security (ONEVTHIRD, 2021).
addressing food loss that incorporate the on-farm stage in

Interventions

developing countries are crucial for achieving sustainable food
production within the food supply chain (Parfitt et al., 2010).

5.3 Leverage points: food loss reduction
strategies and interventions

The findings of this study underscore that food loss among
arable crop farmers arises from a complex interplay of natural,
social, and infrastructural constraints that influence farmers’
valuation processes and practices. These interconnected challenges
indicate that singular interventions, such as the provision of
technology or infrastructure, are inadequate for addressing
persistent on-farm food loss. Instead, an integrated and systemic
approach is essential, one that recognises the embedded nature of
farmers’ decisions within their socioeconomic, institutional, and
ecological contexts. A critical leverage point lies in promoting
multi-stakeholder collaboration. The limited interaction between
farmers and support actors, such as extension agents, researchers,
and policymakers, necessitates strategies that prioritise co-creation
and context-specific knowledge exchange.

Farmer-led and participatory approaches, wherein farmers are
involved in designing and evaluating food loss reduction strategies,
are vital for ensuring the relevance, adoption, and long-term
sustainability of interventions. This study also challenges the
prevailing bias in food loss discourse towards postharvest stages and
supply chain inefficiencies. The persistent and often overlooked
pre-harvest losses, largely driven by pest and disease pressures, limited
access to effective inputs, and lack of technical support, must
be recognised as integral to the broader food loss problem. Therefore,
redefining food loss to include pre-harvest dimensions is a critical
policy and research priority.

Furthermore, valuation constellation analysis reveals that
feedback loops between farmers and researchers, and between
local practices and policy frameworks, are missing or underutilised.
Therefore, future research should explore how research feedback
mechanisms, such as participatory workshops and farmer-led
evaluation forums, can enhance the collective understanding of
food loss and foster responsive agricultural innovation. These
mechanisms should address critical themes such as climate
adaptation, input access, pest and disease management beyond
chemicals, and post-harvest handling alternatives. The results
affirm that farmers’ valuation practices are not static decisions but
dynamic, socially embedded responses to their environments.
Following Fourcade (2011) and Helgesson and Muniesa (2013),
this study argues that interventions must not only address material
shortages but also recognise the evaluative logic of farmers, their
constraints, priorities, and lived experiences. Bridging the gap
between research and practice requires that valuation itself
be institutionalised in agricultural policymaking through inclusive
frameworks that integrate farmers’ voices. By rooting food loss
reduction in the constellation of farmers’ valuations, we shift
towards strategies that are not only technically sound but socially
legitimate and systemically grounded, paving the way for equitable,
locally anchored, and sustainable food systems.
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6 Conclusion

This study employed a valuation constellation framework to
qualitatively explore the interconnected agricultural challenges,
farmer valuations, and practices contributing to food loss among
selected arable crop farmers in Ondo State, Nigeria. By positioning
farmers as valuators embedded within a complex food system, the
research examined how resource access and interactions with other
system elements shape farming decisions. The findings suggest that
pests and diseases, while widely recognised as a primary challenge,
represent only one node within a broader constellation of factors,
including knowledge gaps, economic limitations, and inadequate
institutional support, that contribute to both pre- and post-
harvest losses.

Farmers’ prioritisation of agrochemical use in response to pest
outbreaks is constrained by limited access to effective, affordable, and
accredited inputs, often leading to experimental and unsustainable
practices. A lack of pest identification knowledge and a preference for
early-maturing but disease-susceptible varieties further illustrate how
valuation is influenced by short-term needs and material scarcity.
These decisions are embedded in systemic constraints such as the
absence of extension services, minimal training on sustainable
practices, and reliance on low-quality inputs from informal markets.

The valuation constellation analysis reveals that practices like
manual harvesting, unrecorded losses, and field disposal of
unmarketable produce are entangled in infrastructural and
institutional deficiencies. These practices, shaped by farmers’
constrained evaluations of feasibility, reinforce loss dynamics over
time. Notably, farmers tend to ‘imagine’ rather than quantify losses,
suggesting that valuation is deeply subjective and rooted in
experiential knowledge and visible outcomes.

While the study is limited by a small sample size and a narrow
geographic scope, it was intentionally conceived as a foundational
exploration rather than a generalisable account of food loss across
Nigeria. Data collection coincided with a period of national fuel
and financial crises, characterised by widespread protests and
strikes, which constrained access to remote areas and reduced
participant availability. Despite these challenges, the study elicited
rich insights from key stakeholders, offering a valuable entry point
for understanding food loss dynamics in context. Another
limitation is the absence of in-depth analysis of specific crops; this
presents an opportunity for future research to focus on particular
crops at different stages of the value chain, thereby generating crop-
specific insights into their unique challenges leading to persistent
food loss.

In developing pathways towards sustainable food systems, a key
insight from the valuation constellation perspective is that food loss
emerges from the cumulative effect of farmers’ constrained valuations
interacting with infrastructural deficits and weak institutional support.
Food loss is therefore not merely a technological or agronomic issue,
but one that is socially and structurally mediated. To mitigate these
losses, interventions must move beyond post-hoc solutions and
instead co-create farmer-led, context-specific strategies that reflect the
constellation of social, material, and institutional dynamics shaping
on-farm decision-making.

Future policies should embed participatory valuation processes
in their design, ensuring that farmers’ voices, rationales, and
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priorities are structurally integrated into food system reforms.
While the findings are context-specific, they suggest that
interventions targeting pre- and post-harvest losses may be more
readily accepted when they incorporate technologies or
innovations that address pests and diseases associated with early-
maturing cassava varieties preferred by farmers. These insights
offer a grounded basis for further research and policy development
aimed at more equitable and resilient food systems.
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