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Abstract

The COVID-19 pandemic underscored the fragility of global and regional food systems, with poultry supply chains in
West Africa particularly exposed to unprecedented disruptions. Poultry, as a vital source of affordable protein, plays a
central role in regional nutrition security and rural livelihoods. However, pandemic-induced restrictions on movement,
rising input costs, and interruptions in cross-border trade destabilized supply chains, creating ripple effects across
production, distribution, and consumption. These shocks not only affected market prices and availability but also
deepened inequalities between smallholder farmers and industrial producers, while threatening the food security of
low-income households. This study investigates the economic impact of poultry supply chain disruptions on food
security in post-pandemic West Africa, employing a mixed-methods approach combining market price analysis,
household survey data, and simulation modeling. Results reveal persistent volatility in feed and live-bird markets, with
price spikes disproportionately affecting consumers in urban centers. Smallholder farmers reported income losses due
to limited access to veterinary services and reduced demand during critical lockdown periods, whereas larger firms
demonstrated greater resilience by leveraging integrated supply networks. The findings highlight a dual vulnerability:
while consumers face declining purchasing power amid volatile markets, producers contend with uncertain recovery
trajectories. Policy simulations suggest that targeted interventions such as strategic grain reserves for feed, regional
coordination of veterinary services, and emergency financial support for smallholders can stabilize the poultry sector
and safeguard food security. In conclusion, strengthening resilience within poultry supply chains is essential to
mitigating future systemic shocks, ensuring that West Africa’s most accessible protein source remains affordable,
available, and sustainable.

Keywords: Poultry Supply Chains; Food Security; Market Volatility; Post-Pandemic Economy; West Africa; Livelihood
Resilience

1. Introduction

1.1. Background and Context

Poultry plays a central role in food systems across West Africa, serving as a critical source of affordable protein for both
rural and urban households. Beyond nutrition, the sector underpins livelihoods for millions of smallholder farmers,
traders, and processors, creating employment across production and marketing chains [3]. Its accessibility, short
production cycles, and cultural acceptance make poultry unique compared to other livestock systems. In many
households, eggs and chicken meat are among the most frequently consumed animal-source foods, ensuring poultry’s
importance to both dietary diversity and food security [1].

* Corresponding author: Christiana Ukaoha

Copyright © 2023 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjarr.com/
https://doi.org/10.30574/wjarr.2023.20.3.2507
https://crossmark.crossref.org/dialog/?doi=10.30574/wjarr.2023.20.3.2507&domain=pdf

World Journal of Advanced Research and Reviews, 2023, 20(03), 2380-2394

The COVID-19 pandemic, however, exposed structural vulnerabilities in food systems worldwide, and West Africa’s
poultry sector was no exception. Movement restrictions disrupted transport of inputs such as feed, while border
closures curtailed informal cross-border trade in live birds and day-old chicks [7]. At the same time, demand fluctuated
sharply as urban consumers experienced income shocks, and producers faced price volatility in local markets [5]. These
disruptions highlighted the interdependence of supply chain segments and the fragility of systems heavily reliant on
imports of maize, soybean, and veterinary supplies.

Understanding poultry supply chains in this context is critical for assessing food system resilience. Unlike staple crops,
poultry is more sensitive to input price changes, market shocks, and disease risks [8]. The pandemic thus served as a
stress test, demonstrating how quickly disruptions could cascade from producers to consumers. Framing poultry supply
chains as central to food security provides a vital entry point for exploring broader questions of resilience and equity in
West Africa [2].

1.2. Research Problem and Rationale

The pandemic introduced unprecedented volatility into poultry markets, with feed costs soaring and production
systems strained by input scarcity. Price fluctuations in maize and soybean the backbone of poultry feed exposed
farmers to cost shocks that many could not absorb [6]. For smallholders, who often operate with minimal reserves, such
instability translated into rapid production declines and, in some cases, complete farm closures [1].

Disruptions extended beyond the farm. Transport bottlenecks limited access to urban markets, while reduced demand
in some areas forced producers to sell at significant losses [4]. These breakdowns had direct consequences for food
security, particularly among low-income consumers for whom poultry is the most affordable source of animal protein
[3]- Rising prices, declining availability, and reduced dietary diversity combined to worsen vulnerabilities in both rural
and urban populations.

West Africa presents a unique case due to its hybrid poultry system. The region relies heavily on smallholder and
backyard producers, yet increasingly imports feed ingredients and parent stock from international suppliers [7]. This
dual structure magnifies exposure to global shocks while constraining adaptive capacity at the local level. Examining
this context provides an opportunity to understand how systemic weaknesses intersect with external crises to shape
food security outcomes [5].

1.3. Structure of the Article

This article is structured to provide a comprehensive and logical examination of poultry supply chain disruptions and
their implications for food security in West Africa. Following this introduction, Section 2 discusses the role of poultry in
regional diets and livelihoods, as well as pre-pandemic vulnerabilities. Section 3 analyzes the effects of post-pandemic
market volatility on input availability, trade restrictions, and consumer demand. Section 4 shifts focus to the economic
impacts across producers, intermediaries, and national economies, supported by comparative analysis.

Section 5 examines how disruptions translate into food security outcomes across the four dimensions of availability,
access, utilization, and stability. Section 6 evaluates policy responses and institutional interventions, while Section 7
outlines forward-looking strategies for building resilient poultry systems. The article concludes in Section 8 with a
synthesis of findings and implications for policy and practice [8]. This structured approach ensures a seamless
progression from context to problem, analysis, and solutions [2].

2. Poultry and food security in west AFRICA

2.1. Importance of Poultry in Nutrition and Livelihoods

Poultry plays a pivotal role in addressing nutritional gaps across West Africa, where per capita consumption of animal-
source protein remains below global averages [9]. Chicken meat and eggs offer an affordable, accessible, and culturally
acceptable source of protein, vital for low-income households that often cannot afford beef or fish. In both urban and
rural contexts, poultry consumption directly supports dietary diversity, providing essential amino acids and
micronutrients critical for child development and maternal health [11].

The poultry sector also supports millions of livelihoods, particularly among smallholder farmers. Backyard poultry
systems, often managed by women, contribute both cash income and food security at the household level [13]. Women'’s
involvement ensures that poultry is not only a nutritional resource but also a pathway to economic empowerment, as
income generated is often reinvested in household welfare and children’s education [7]. Youth participation has been
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increasing as poultry farming is seen as a relatively low-barrier entry point compared to more capital-intensive
livestock enterprises. The sector provides opportunities across production, processing, and retailing, creating a diverse
employment landscape [10].

Beyond households, poultry value chains stimulate local economies by generating demand for feed, veterinary inputs,
and marketing services. Poultry-related enterprises frequently act as stepping stones for micro-entrepreneurs, further
embedding the sector in community development [12]. The affordability and versatility of poultry position it as a
cornerstone for both nutrition security and livelihood resilience in West Africa, highlighting why supply chain
disruptions carry disproportionate consequences [8].

2.2. Poultry Value Chain Structure

The poultry value chain in West Africa is highly diverse, encompassing smallholder backyard systems, medium-scale
semi-commercial farms, and large commercial enterprises [7]. Smallholders dominate numerically, particularly in rural
settings, where flocks of 10-50 birds provide subsistence and occasional income [11]. These systems rely heavily on
scavenging, with limited access to commercial feed or veterinary services, making them low-input but also low-output.
By contrast, large-scale commercial operations though fewer in number supply a significant proportion of urban
markets, supported by vertically integrated structures that cover feed milling, hatcheries, and processing facilities [9].

Key inputs include feed, hatcheries, and veterinary services, each of which underpins the sector’s performance. Feed
constitutes the single largest production cost, often exceeding 70 percent of total expenses, and is dependent on maize
and soybean markets [13]. Hatcheries are critical for providing day-old chicks, though reliance on imported parent stock
creates exposure to external shocks. Veterinary inputs, particularly vaccines and antibiotics, are essential for disease
management but remain inaccessible for many smallholders due to cost or availability [10].

Distribution networks connect producers to consumers, with live bird markets forming the backbone of urban supply
systems [8]. These markets not only facilitate trade but also reflect consumer preferences for freshly slaughtered
poultry. Informal traders and transporters play central roles in moving birds from farms to urban centers, while modern
retail outlets, though growing, remain a small fraction of overall distribution. The coexistence of informal and formal
channels characterizes the value chain, ensuring wide accessibility but also embedding vulnerabilities [12].

2.3. Vulnerabilities Pre-Pandemic

Before the pandemic, West Africa’s poultry sector already faced structural weaknesses that undermined its resilience.
Infrastructure limitations, particularly poor road networks and inadequate cold storage facilities, constrained efficient
distribution and heightened post-harvest losses [13]. These deficiencies not only raised transaction costs but also
limited producers’ ability to scale and meet rising urban demand [9].

Disease outbreaks represented another recurring vulnerability. Avian influenza, which struck several West African
countries in the 2000s and mid-2010s, caused devastating losses, forcing widespread culling and undermining farmer
confidence [7]. Inadequate veterinary coverage and weak biosecurity practices exacerbated the impact, especially
among smallholders unable to access vaccines or professional advice [11]. The recurrence of such outbreaks revealed
systemic weaknesses in disease surveillance and control, leaving the sector chronically exposed.

Import dependence also heightened fragility. The majority of feed ingredients particularly soybean meal and most
veterinary medicines were imported, tying local production to global commodity prices and supply chains [8]. Currency
fluctuations further intensified cost variability, making production planning difficult. Even hatchery operations often
relied on imported parent stock, creating risks of supply bottlenecks when trade routes were disrupted [12].

Taken together, these vulnerabilities illustrate that the poultry sector entered the pandemic already compromised by
infrastructural, biological, and trade-related challenges [10]. The health crisis merely amplified pre-existing
weaknesses, pushing systems closer to breaking points. Recognizing these structural constraints is essential for
contextualizing the scale and severity of pandemic-induced disruptions. Without acknowledging these prior risks,
assessments of food security impacts may underestimate the true fragility of West Africa’s poultry supply chains [13].

2382



World Journal of Advanced Research and Reviews, 2023, 20(03), 2380-2394

3. Post-pandemic market volatility

3.1. Feed Supply Disruptions and Price Inflation

Feed availability and affordability form the backbone of poultry production in West Africa, where feed costs often
account for over 70 percent of total production expenses [13]. During the pandemic, global shocks to maize and soybean
supply chains sharply raised local feed prices, creating immediate strain for producers across scales. Lockdowns
disrupted transport of grains from rural production zones to urban feed mills, while border restrictions curtailed
regional trade in soy products, particularly from Nigeria and Cote d’Ivoire [14]. The reliance on imported premixes
further compounded volatility, as international shipping delays and currency depreciation inflated costs.

Smallholders faced the brunt of these shocks. Operating with minimal reserves and low bargaining power, many could
not afford to sustain feeding cycles, resulting in premature sales of flocks or complete farm exits [16]. By contrast, larger
commercial farms—though affected—were able to leverage vertical integration, storage capacity, and credit facilities
to buffer price fluctuations. Nonetheless, even these actors saw margins eroded as consumer purchasing power
contracted, limiting their ability to transfer costs downstream [12].

Feed inflation not only squeezed profitability but also constrained expansion of production at a time when food security
needs were heightened. Farmers resorted to alternative feed sources, including cassava peels and groundnut residues,
but such substitutions often lowered productivity and compromised flock health [18]. The uneven capacity to adapt
reinforced inequalities between commercial and smallholder actors, amplifying long-term risks to sectoral resilience.

The trajectory of poultry feed prices from 2018 to 2023 illustrates how pandemic-induced shocks intersected with
global market volatility.
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Figure 1 Trend of poultry feed prices in West Africa, 2018-2023 [6]

This trend underscores the dual vulnerability of West African poultry systems to both domestic restrictions and
international commodity dynamics [15].

3.2. Input Scarcity and Veterinary Service Constraints

The pandemic also disrupted access to critical inputs beyond feed, including veterinary services, medicines, and
vaccines. Movement restrictions limited mobility of extension officers and veterinarians, reducing the frequency of farm
visits and weakening disease surveillance systems [12]. This created a paradoxical situation: while biosecurity concerns
were heightened due to fears of avian influenza or Newcastle disease outbreaks, the capacity to deliver timely services
was severely curtailed [17].

Hatcheries were similarly affected by delays in the importation of day-old chicks and parent stock. This led to reduced
production cycles, inconsistent supply to farms, and heightened mortality risks when farmers attempted to raise chicks
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under suboptimal conditions [16]. Informal veterinary drug sellers filled part of the gap, but reliance on unregulated
products increased risks of antimicrobial misuse, raising longer-term concerns for food safety and zoonotic spillovers
[14].

Smallholders were disproportionately disadvantaged. With limited access to private veterinary services even before the
pandemic, many relied on government extension programs, which were scaled back or suspended during lockdowns
[18]. Commercial farms, though better positioned, still experienced shortages of vaccines, creating risks of disease
resurgence at industrial scales [15].

These constraints undermined sectoral resilience by elevating the probability of localized disease outbreaks cascading
into systemic losses. The reduced delivery of preventive care illustrates how pandemic conditions exacerbated
structural weaknesses, emphasizing the need for stronger decentralized veterinary networks in future crisis
preparedness [13].

3.3. Market Access and Trade Restrictions

Border closures and transport restrictions disrupted poultry trade within and across West African countries, curtailing
both formal and informal flows of birds, eggs, and inputs [18]. Informal cross-border trade, a key channel for
smallholder farmers in regions such as northern Ghana and Benin, was particularly affected. Traders faced delays,
harassment, and rising transaction costs at checkpoints, reducing profitability and limiting volumes reaching urban
centers [14].

Urban markets experienced relative prioritization, as commercial actors redirected supplies to higher-value consumers.
By contrast, rural markets faced scarcities, creating geographic disparities in availability [16]. Consumers in peripheral
areas often paid higher prices despite lower purchasing power, deepening food security inequalities [12].

The segmentation between rural and urban consumption widened as transport bottlenecks lengthened supply chains
and increased spoilage risks, especially given limited cold chain capacity [13]. These conditions illustrate how policy
responses designed for health emergencies inadvertently magnified market inefficiencies, with direct implications for
access and affordability.

Understanding the nutrition consequences of these disruptions requires attention to demand-side adjustments.

Table 1 Poultry consumption trends by income group during and post-pandemic

Income |Pre-Pandemic During Pandemic |Post-Pandemic |Observed Trends
Group |Consumption (kg/capita/year) (kg/capita/year)
(kg/capita/year)

Low- 6.5 3.2 4.1 Sharp decline during pandemic due

income to price shocks; partial recovery but
below pre-pandemic levels.

Lower- |9.8 6.1 7.5 Consumption contracted

middle significantly;  substitution  with
cheaper proteins noted.

Upper- |[14.7 11.3 13.6 Reduced but less severely affected;

middle quicker recovery due to greater
purchasing power.

High- 21.5 18.9 22.3 Only marginal decline; post-

income pandemic consumption exceeded
pre-crisis levels, suggesting
resilience.

The table highlights how income-strapped households substituted poultry with cheaper proteins, such as fish by-
products or plant-based alternatives, while higher-income groups maintained or only slightly reduced consumption
[15]. These differentiated consumption trajectories underscore the broader equity challenge embedded in poultry
supply disruptions [17].
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3.4. Consumer Demand Shifts and Nutrition Implications

The pandemic not only disrupted supply but also transformed consumer behavior. Declining household incomes, linked
to widespread job losses and informal sector contractions, reduced the ability of many families to purchase poultry
products regularly [16]. Poultry, though affordable relative to other meats, became prohibitively expensive for
vulnerable groups as feed price inflation cascaded into retail prices [12].

As a result, many households substituted chicken with cheaper protein alternatives, including legumes, small fish, and
offal. While these provided some nutritional compensation, they did not fully replace the high-quality protein and
micronutrient content of poultry [14]. The nutritional consequences were particularly concerning for children and
women, for whom poultry is a key dietary component [18].

For wealthier households, the impact was less severe. Though consumption declined modestly, higher-income groups
were able to maintain access to eggs and chicken, highlighting inequities in how disruptions affected nutrition security
[13]. The persistence of such disparity’s risks widening health and developmental gaps across socioeconomic lines.

Beyond direct nutrition impacts, the pandemic altered perceptions of food security. Households reported increased
anxiety about the stability of poultry supply, leading some to diversify diets or explore informal, local producers as more
reliable alternatives [17]. This behavioral shift may persist beyond the pandemic, reshaping consumer preferences
toward locally produced and shorter-supply-chain poultry products [15].

The convergence of economic strain, substitution effects, and altered consumer expectations demonstrates how
demand-side dynamics intertwined with supply disruptions. These patterns highlight the importance of resilience
strategies that account not only for production-side risks but also for consumer welfare and equity [12].

4. Economic impact analysis

4.1. Smallholder Farmers

Smallholder poultry farmers, who constitute the majority of producers in West Africa, were the most severely affected
by pandemic disruptions. With limited financial reserves, smallholders were unable to absorb the shocks of rising feed
costs and erratic input availability [18]. Many sold flocks prematurely to cover household needs, often at prices that did
not reflect the true cost of production [21]. The result was a wave of income losses, particularly in peri-urban and rural
communities dependent on poultry for both nutrition and livelihood security.

Farm closures were common as prolonged volatility eroded the capacity to maintain operations [16]. Farmers reported
difficulties restocking after initial sales, given the rising costs of day-old chicks and feed. Women and youth,
disproportionately represented in backyard poultry systems, were among the hardest hit, raising concerns about the
gendered dimensions of resilience [20]. The erosion of smallholder participation weakened community-based poultry
supply, reducing local availability and further straining household food access [23].

The broader consequence was diminished resilience within the poultry sector. Smallholders, who traditionally serve as
buffers by supplying local and informal markets, saw their role weakened. This reduced the diversity of supply chains
and heightened reliance on fewer, larger producers, increasing systemic vulnerability to future shocks [19]. The
cascading effects of income loss, farm closures, and weakened resilience underscore the precariousness of smallholder
systems under pandemic-induced stress [22].

4.2. Commercial Producers and Integrated Firms

Commercial producers and vertically integrated firms demonstrated comparatively greater resilience to pandemic
shocks, though they were not immune to disruption [17]. Larger actors were able to leverage economies of scale,
maintain access to credit, and draw upon reserves of feed and veterinary inputs to sustain operations. Their vertical
integration spanning feed milling, hatcheries, and processing allowed them to manage internal supply bottlenecks more
effectively than smallholders [19].

Nevertheless, even commercial farms faced declining profitability as consumer purchasing power contracted. In many
cases, integrated firms reduced margins to sustain market share, absorbing part of the cost burden internally [16]. Some
firms innovated by adopting forward contracts, diversifying input sourcing, or investing in on-site feed alternatives to
cushion against global market volatility [21]. These adaptive measures underscored the capacity of larger producers to
manage risk through organizational flexibility and capital buffers.
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The performance gap between smallholders and integrated firms became more evident during the pandemic.
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Figure 2 Comparative performance of smallholders vs. large-scale producers in pandemic period

The figure illustrates how smallholder production volumes contracted sharply, while integrated firms managed to
sustain or even expand output, albeit at reduced profitability [20].

This divergence has important implications for the structure of West Africa’s poultry sector. While larger producers
stabilized supply during the crisis, their relative dominance risks marginalizing smallholders, further consolidating the
industry [18]. Such concentration may enhance short-term efficiency but undermine long-term equity and inclusive
development [22]. Balancing resilience with inclusivity thus emerges as a critical policy challenge.

4.3. Market Actors and Intermediaries

Market actors, including transporters, traders, and intermediaries operating live bird markets, faced disruptions that
cascaded across supply chains [23]. Transport restrictions raised transaction costs, while curfews and checkpoint
delays limited the movement of birds to urban centers [17]. Many transporters experienced significant income declines
as volumes dropped, threatening the sustainability of livelihoods dependent on daily operations [19].

Live bird markets central to consumer access were further destabilized by health regulations and consumer fears.
Temporary closures or reduced hours curtailed trading activity, leaving intermediaries with unsold stock and financial
losses [20]. Traders adapted by shifting to informal neighborhood sales, but these lacked the volume and reliability of
established markets [16].

The disruption of intermediaries had wider implications for supply chain resilience. With fewer actors linking producers
to consumers, distribution bottlenecks became more pronounced, reinforcing price volatility and geographic disparities
[22]. Market actors, though often overlooked, proved to be a critical link in sustaining poultry flows during crisis
conditions.

4.4. National and Regional Economies

The poultry sector contributes significantly to GDP, employment, and trade balances in West Africa. Pandemic-induced
disruptions reverberated beyond farms and markets to affect national and regional economies [21]. Declining poultry
output reduced contributions to agricultural GDP, particularly in countries like Nigeria and Ghana where poultry
constitutes a major subsector [16].

Employment losses were widespread, not only among farmers but also across feed mills, hatcheries, transport services,
and processing plants [18]. These ripple effects underscored poultry’s role as a labor-intensive industry that supports
diverse livelihoods along its value chain. The contraction in employment aggravated broader economic distress,
particularly in rural communities already vulnerable to poverty [19].

2386



World Journal of Advanced Research and Reviews, 2023, 20(03), 2380-2394

Trade balances also suffered. Reduced domestic production increased reliance on imports of frozen chicken in some
countries, straining foreign exchange reserves [17]. Simultaneously, regional trade restrictions curtailed the flow of
poultry products within the Economic Community of West African States (ECOWAS), weakening integration goals [23].

Taken together, these impacts highlight the sector’s importance to macroeconomic stability. Disruptions in poultry
supply chains were not merely localized shocks but systemic events influencing employment, trade, and economic
recovery trajectories [20].

5. Food security outcomes

5.1. Availability

The availability dimension of food security was directly undermined by pandemic-related poultry supply chain
disruptions. Declining production, driven by feed inflation, input scarcity, and constrained veterinary services, reduced
the volume of poultry products accessible in both rural and urban markets [25]. Smallholder farmers who supply
significant shares of local consumption were disproportionately affected, with many unable to sustain production cycles
after incurring substantial losses [23].

The contraction of supply was further aggravated by logistical bottlenecks in transporting birds, eggs, and feed across
regions [28]. Border closures limited cross-border trade in both inputs and finished poultry products, reducing diversity
in market offerings and inflating dependency on domestic production. For countries with fragile infrastructure, these
constraints resulted in heightened spoilage rates, especially where cold chain facilities were absent [24].

Commercial producers maintained partial stability, but their dominance could not offset widespread smallholder exits
[26]. Consequently, aggregate production volumes declined, narrowing the availability of poultry at precisely the
moment when households needed affordable, high-quality protein most. The result was a structural mismatch between
rising demand for food security and reduced sectoral output, revealing poultry’s vulnerability to systemic shocks [27].

5.2. Accessibility

Accessibility was primarily constrained by rising prices that outpaced household purchasing power. Feed-driven cost
inflation cascaded into consumer prices, making poultry less affordable for low- and middle-income groups [23]. As
incomes contracted due to pandemic-induced job losses, consumers struggled to maintain regular consumption of
poultry, even when products remained physically present in markets [25].

Table 2 Food security dimensions and pandemic-related poultry sector disruptions

Food Security | Pandemic-Related Examples from Poultry Sector | Long-Term Implications
Dimension Disruptions
Availability Production  bottlenecks, | Decline in local poultry supply | Persistent supply gaps,
reduced feed imports, | dueto feed shortagesand disease | increased reliance on imports
farm closures risks
Accessibility Rising prices vs. declining | Poultry became unaffordable for | Widening inequality in protein
household incomes low-income households during | access; dietary shifts to cheaper
peak lockdowns substitutes
Utilization Changes in diet quality, | Lower consumption of poultry | Nutritional deficiencies,
reduced protein intake meat and eggs among vulnerable | especially in children and
groups women
Stability Market volatility, weak | Supply chain shocks from border | Long-term uncertainty in food
storage and transport | closures and transport | systems, undermining
capacity restrictions resilience

The table synthesizes how accessibility, alongside other dimensions, was directly shaped by poultry sector instability [27].

This created a bifurcation in access: wealthier households retained purchasing power and continued accessing eggs and
poultry meat, while vulnerable groups were excluded from consistent consumption [26]. The inflationary pressures
exacerbated inequality, reinforcing existing socioeconomic divides in nutrition outcomes [28].
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The interplay between availability and affordability was evident in household coping strategies. Many shifted to smaller
portion sizes, less frequent consumption, or substituted with cheaper proteins, often at the expense of nutritional
adequacy [24]. The combined effect underscores how accessibility not only availability determined actual food security
outcomes during the crisis.

5.3. Utilization

Utilization, which concerns how food contributes to dietary quality and health, was compromised as households
substituted poultry with less nutrient-dense alternatives. Eggs and chicken, rich in high-quality protein, vitamins, and
minerals, were often replaced with legumes, offal, or low-cost fish residues during the crisis [25]. While substitutions
provided caloric intake, they did not deliver equivalent micronutrient benefits, raising risks of dietary inadequacy [23].

The nutritional consequences were particularly acute for children and women, for whom poultry consumption is often
prioritized [26]. Diet shifts may have contributed to worsening hidden hunger, undermining progress toward nutrition
goals [28]. Beyond nutrient intake, reduced access to safe and regulated poultry increased reliance on informal markets,
elevating risks of foodborne illnesses [24]. Thus, utilization challenges extended beyond nutrient deficits to encompass
food safety, compounding food security risks.

5.4. Stability

The stability dimension reflects whether food security can be maintained over time, and pandemic disruptions
highlighted the fragility of poultry-dependent systems. Repeated shocks to feed prices, veterinary inputs, and market
flows created instability that eroded household and producer confidence [27]. Even as some conditions improved post-
pandemic, volatility in global grain markets continued to destabilize poultry production [23].

For smallholders, stability was undermined by cumulative losses that reduced capacity to re-enter production,
weakening the resilience of local supply systems [25]. Commercial producers fared better but still operated under
uncertainty due to fluctuating costs and changing consumer demand [26]. These dynamics increased dependency on
imported poultry in some countries, creating vulnerabilities tied to external trade conditions [28].

Long-term stability requires not just recovery from immediate disruptions but structural reforms in feed production,
veterinary infrastructure, and regional trade facilitation [24]. Without such interventions, the poultry sector remains
exposed to recurring crises, limiting its capacity to reliably contribute to food security in West Africa [27].

6. Policy responses and institutional interventions

6.1. Emergency Measures During the Pandemic

In the immediate aftermath of the pandemic, West African governments and development partners adopted emergency
measures to cushion poultry producers and consumers. Short-term subsidies were introduced in some countries to
partially offset rising feed costs, though implementation varied in scope and efficiency [29]. In Nigeria, for instance,
targeted support included temporary restrictions on maize exports and allocations from national grain reserves to feed
millers [26]. Such interventions helped stabilize supply in the short term but were insufficient to address structural
vulnerabilities.

Food aid programs also sought to mitigate nutritional impacts, particularly in urban centers where income shocks
severely limited household purchasing power [32]. However, distribution inefficiencies and limited coverage meant
that many vulnerable groups especially rural households dependent on informal poultry markets were excluded.
Smallholder farmers, often operating outside formal registration systems, faced difficulties in accessing subsidies or aid
[27].

Civil society organizations played a critical complementary role by facilitating local relief, mobilizing feed donations,
and linking farmers to emergency markets [30]. Yet these efforts remained fragmented and localized. The overarching
lesson is that emergency measures provided short-term relief but could not fundamentally alter the systemic exposure
of poultry supply chains to external shocks. A more comprehensive resilience agenda is necessary to avoid repeated
reliance on ad hoc crisis responses [28].
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6.2. Long-Term Policy Gaps

Despite the emergency measures, long-standing policy gaps continue to constrain poultry sector resilience. Weak
veterinary systems remain a major challenge, limiting the capacity to detect, prevent, and respond to disease outbreaks
[31]. This gap was exacerbated during the pandemic, when restrictions reduced already limited veterinary coverage
and heightened risks of avian influenza resurgence [26].

Fragmented supply chains further undermine efficiency. Smallholders lack structured linkages to input suppliers and
output markets, resulting in inefficiencies that increase vulnerability to disruptions [27]. Efforts to integrate
smallholders into value chains through cooperatives and contract farming have been uneven and poorly coordinated
across the region [30].

Infrastructure limitations particularly in cold chains and transport networks continue to restrict distribution efficiency
[28]. Addressing these gaps requires sustained investment, yet policies remain reactive rather than strategic. The
absence of comprehensive, long-term poultry development frameworks leaves the sector exposed to recurring crises.
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Figure 3 Comparative resilience strategies between West Africa and the U.S. poultry sector

The figure highlights how systemic gaps in veterinary systems and supply chains distinguish West African
vulnerabilities from U.S. resilience approaches [32].

6.3. Regional Cooperation and Trade Policies

Regional integration under the Economic Community of West African States (ECOWAS) provides a potential pathway
for strengthening poultry resilience. However, the pandemic exposed weaknesses in cross-border coordination, as
individual states adopted unilateral restrictions that disrupted trade in feed, chicks, and poultry products [29]. These
measures undermined regional food security by fragmenting supply flows and raising transaction costs for traders [33].

Greater harmonization of policies is necessary to facilitate trade. Establishing regional grain reserves, harmonized
veterinary standards, and coordinated border protocols could reduce the volatility experienced during future crises
[26]. Cross-border initiatives to facilitate maize and soybean trade are particularly critical, given the dependence of
poultry feed on regional production systems [30].
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ECOWAS frameworks provide opportunities to develop collective strategies, but implementation has been slow and
uneven. Strengthening enforcement mechanisms and fostering trust among member states are essential for realizing
the benefits of regional cooperation [28]. Without such reforms, the poultry sector will remain fragmented and
vulnerable to localized disruptions that reverberate across borders [31].

6.4. Lessons from the U.S. and Other Regions

Comparative insights from the United States and other regions highlight strategies that could inform West Africa’s
poultry resilience agenda. In the U.S., strong vertical integration allowed producers to manage input and output flows
internally, reducing exposure to external shocks [32]. Large-scale investments in cold chain infrastructure and
biosecurity further bolstered stability, ensuring continuity in production and distribution even under pandemic
restrictions [27].

Additionally, advanced veterinary networks provided rapid surveillance and disease management, minimizing risks of
cascading losses [29]. While the structural differences between West Africa and the U.S. are significant, key lessons
emerge: the importance of integrated supply chains, investment in veterinary systems, and proactive infrastructure
planning [33].

Adapting these lessons to local contexts requires balancing efficiency with inclusivity, ensuring smallholder
participation while building systemic resilience. These comparative insights underscore the urgency of long-term
planning beyond crisis-driven measures [26].

7. Future directions for resilient poultry systems

7.1. Strengthening Supply Chain Infrastructure

Resilient poultry systems in West Africa require robust infrastructure capable of absorbing and adapting to shocks.
Weaknesses in storage, transport, and processing facilities were central to the vulnerabilities exposed during the
pandemic [34]. Poor rural road networks hindered the movement of feed and live birds, inflating costs and limiting
access to urban markets. Investment in all-weather roads and feeder routes would reduce delays and spoilage, ensuring
that farmers remain connected to critical value chain actors [32].

Storage infrastructure, particularly cold chain facilities, remains limited across the region. The absence of reliable
refrigeration increased losses during trade restrictions and heightened consumer reliance on informal markets with
minimal safety oversight [36]. Expanding cold storage and distribution hubs near production zones and urban centers
would enhance both efficiency and food safety.

Processing capacity also requires attention. Most poultry in West Africa is sold live, limiting opportunities for value
addition and increasing exposure to market disruptions. Establishing decentralized processing units could stabilize
demand, provide standardized products, and reduce reliance on informal intermediaries [35].

By investing in transport, storage, and processing, governments and private actors can transform poultry systems into
more resilient, market-responsive structures. These investments, while capital-intensive, are essential for mitigating
future disruptions and ensuring stable poultry availability [38].

7.2. Promoting Local Feed Production

Feed dependence remains the Achilles heel of poultry production in West Africa. Heavy reliance on imported soybean
meal and premixes exposes the sector to global market volatility and currency fluctuations [33]. Promoting local feed
production offers a pathway to reduce external dependency while supporting broader agricultural development.

Expanding maize and soybean cultivation within the region can serve as a foundation for domestic feed industries [32].
However, this requires coordinated investment in seed systems, extension services, and irrigation infrastructure to
raise yields. Diversification into alternative feed resources, such as sorghum, cassava peels, and insect protein, could
further cushion against supply shocks [37].

Smallholder inclusion in feed production is equally important. Linking crop farmers with poultry producers through

contract schemes or cooperatives could stabilize prices and create mutual benefits across agricultural subsectors [36].
Regional policies promoting trade in feed grains would also enhance availability and reduce cross-border frictions [34].
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Investing in feed sovereignty is therefore not just an economic strategy but a food security imperative. Localized feed
production strengthens resilience, reduces cost pressures, and provides greater autonomy to West African poultry
systems [35].

7.3. Digital and Financial Innovations

Digital and financial innovations present powerful opportunities to enhance resilience across poultry value chains.
Mobile platforms have expanded rapidly across West Africa, offering tools for real-time price information, input
sourcing, and market coordination [38]. Integrating poultry-specific modules into such platforms could help farmers
anticipate feed price shifts, locate veterinary services, and connect with buyers more efficiently [33].

Financial innovations are equally critical. Access to credit remains a persistent barrier for smallholders, many of whom
operate outside formal banking systems [36]. Mobile banking solutions and microfinance schemes tailored to poultry
producers could provide working capital for inputs during crises. Insurance mechanisms particularly index-based
products linked to feed prices or disease outbreaks could further reduce risks, allowing farmers to plan with greater
confidence [34].

Q

Assess Identify Develop Strengthen

supply chains risks ~ strategies capacity coordination
Assess Identify Develop Build Strengthen
supply risks strategies capacity coordination
chains

Figure 4 Roadmap for building resilient poultry supply chains in West Africa

The figure outlines how digital technologies, financial tools, and insurance products can intersect to create a
comprehensive resilience roadmap [37]. By embedding these tools across the value chain, both smallholders and
commercial producers can mitigate volatility and sustain operations under uncertain conditions.

These innovations not only enhance economic resilience but also empower marginalized groups. Women and youth,
who often face exclusion from formal finance, could particularly benefit from mobile-based access to credit and risk
management solutions [32].

7.4. Community-Based Adaptation

Community-based adaptation offers a complementary pathway to building resilience by embedding solutions within
social and cultural contexts. Women, who play central roles in backyard poultry systems, can be empowered through
training, access to inputs, and cooperative structures that increase their bargaining power [36]. Strengthening women'’s
participation ensures that resilience strategies also deliver gender-equitable outcomes [35].

Youth engagement is similarly vital. Poultry farming provides an accessible entry point into agribusiness, and targeted
programs can help young people adopt modern production and digital tools [37]. Such inclusion not only supports
livelihoods but also revitalizes rural economies, reducing migration pressures.

Cooperative models offer additional resilience benefits by pooling resources for feed purchases, veterinary services,
and transport [38]. Collective bargaining can reduce input costs and improve access to formal markets, particularly for
smallholders who lack individual scale.

Community-led initiatives, when supported by enabling policies, ensure that resilience strategies are not top-down
impositions but locally relevant adaptations [33]. By fostering inclusive participation, these models strengthen both
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social and economic resilience, embedding poultry more firmly as a pillar of food security and livelihood stability in
West Africa [34].

8. Conclusion

Synthesis of Findings

This article has examined how pandemic-induced disruptions to poultry supply chains in West Africa reverberated
across food systems, livelihoods, and national economies. At the production level, soaring feed prices, scarcity of
veterinary inputs, and border restrictions combined to weaken both smallholder and commercial actors. While large
integrated firms demonstrated greater resilience, smallholders—the backbone of local supply—suffered widespread
losses, closures, and reduced participation in markets. The imbalance created a dual burden: declining availability of
poultry products and widening inequities in who could access them.

Market actors and intermediaries also faced unprecedented challenges, from transport delays to disrupted live bird
markets, amplifying geographic disparities in supply. On the demand side, declining purchasing power and rising prices
forced households to substitute poultry with less nutritious alternatives, undermining utilization and exacerbating
hidden hunger. Stability, the fourth dimension of food security, was compromised by the sector’s systemic reliance on
imported inputs and fragmented infrastructure, leaving poultry systems vulnerable to repeated crises.

The findings highlight a clear linkage between supply chain disruptions, economic strain, and food security outcomes.
The pandemic exposed not only immediate vulnerabilities but also structural weaknesses that predated the crisis. It
revealed how shocks to one subsector can cascade through entire economies, impacting employment, trade, and
nutrition. Poultry, given its centrality in diets and livelihoods, stands as both a bellwether of resilience and a critical
entry point for strengthening food systems in West Africa.

Implications for Policy and Practice

The analysis underscores several priorities for governments, industry, and communities seeking to build resilience in
poultry systems. First, investment in infrastructure roads, cold storage, and processing facilities is essential to reduce
losses and stabilize supply. Without these, producers remain trapped in cycles of inefficiency and vulnerability. Second,
reducing dependence on imported feed and veterinary inputs is crucial. Promoting local grain production, alternative
protein sources, and regional trade integration can mitigate exposure to global shocks.

Equally important are digital and financial innovations that expand access to credit, insurance, and market information.
Smallholders, particularly women and youth, require targeted support to ensure inclusion in resilience strategies.
Cooperative models can amplify their collective bargaining power while creating platforms for shared investment.

For policymakers, the challenge is to align emergency responses with long-term frameworks. Short-term subsidies and
food aid, though necessary in crises, must evolve into structural reforms that strengthen veterinary systems, integrate
smallholders into value chains, and harmonize regional trade rules. For industry and civil society, partnership is vital in
co-developing practical tools that balance efficiency with equity.

Final Reflections

The disruptions to poultry supply chains during the pandemic hold broader lessons for food system resilience and
equity. They demonstrate how fragile systems can quickly unravel when confronted with global shocks, and how
inequities deepen when responses fail to account for marginalized groups. Yet the crisis also revealed pathways
forward: the potential of digital innovation, the importance of regional cooperation, and the power of community-based
adaptation.

Resilience in West Africa’s poultry sector cannot be achieved solely through technological or economic interventions. It
requires a systemic approach that integrates infrastructure, policy reform, and inclusive participation. The broader
lesson is clear: food security depends not only on the volume of production but also on the fairness and stability of
access. By embedding equity at the center of resilience strategies, West Africa can transform poultry supply chains from
vulnerable systems into pillars of sustainable, inclusive growth.
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