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Over the course of the pandemic, research on how COVID-19 has affected agricultural production
and food value chains has evolved: as coronavirus infection rates rose and fell and governments insti-
tuted a range of responses, the research focus shifted from projecting what might happen to reflect-
ing on what did happen. Early studies focused on the immediate effects of the lockdowns and other
restrictions on food supplies. Later studies began to delve more deeply into the diverse private and
public countervailing responses — as governments sought to offset the negative impacts of lock-
downs — and their effectiveness in maintaining food supply and demand. The growing number of
relatively high-quality studies on agriculture and food supply chains allows for some assessment of
factors that appear to have diminished or aggravated the impacts of the pandemic. The analytical
framework and the methodology used to develop our findings are summarized in Box 1.

A summary of value chain studies undertaken in low- and middle-income countries during the pandemic
(Stoian et al. 2021) categorized them geographically and by topic. Studies of Asian and Pacific countries
were most common, followed by Africa, while Latin America and the Caribbean received the least atten-
tion. About 80 percent of the publications give significant emphasis to production effects and responses,
while less than half emphasize other value chain segments, such as input vendors, traders, processors,
and consumers. Studies focusing on Africa are largely oriented to production effects, whereas slightly
more than 60 percent of the studies that directly interviewed midstream companies are from Asia. There
was good balance across different commodity types, with significant numbers of publications focused on
staples, fruits and vegetables, livestock, and fish, but many fewer related to forest and tree crop products.
Over time, more studies were conducted on the mitigative responses taken by the public and private
sector, but these largely look at what was implemented rather than the effectiveness of such responses.
Surprisingly little documentation exists on responses by civil society organizations, despite their promi-
nent role in emergency relief and service delivery for developing country agrifood value chains.

Our review of these studies highlights seven key findings about the impact of the pandemic and pandemic
responses on agricultural value chains. The remainder of this chapter is organized around these messages.

1. In most of the cases studied, agricultural production was affected
primarily by restrictions on movement affecting labor, availability
or costs of inputs, and viability of existing marketing channels.

Reduced access to and higher costs of labor and agricultural inputs are mentioned as important neg-
ative effects of the restrictions put in place by governments to reduce the spread of the coronavirus.
Labor constraints or high costs were noted by Ethiopian vegetable producers (Minten et al. 2020),
Rwandan potato farmers (WCDI 2020), bean farmers in southern Africa (Nchanji, Lutomia, and Karanja
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Box 1 Analytical Framework and Methodology

The methodology behind this synthesis begins with an analytical framework developed by the Value Chain
Fractures working group of the CGIAR COVID-19 Hub. The framework is used to develop hypotheses about how
pre-existing conditions, along with health-related measures taken by governments, may have shaped the immedi-
ate effects of the COVID-19 pandemic; how these effects played out along the different segments of agrifood val-
ue chains; and, in turn, how mitigative measures resulted in changes in value chain structures and performance,
conduct of chain actors, and adaptations of the enabling environment, as reflected in the framework below:
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The hypotheses in the analytical framework and relationships depicted in the diagram informed a template
that was used to identify what types of measures and which value chain segments and actors were subjected
to study. The template also included information about the studies, such as location, commodity, target
markets, mitigating responses, and key findings. Searches were conducted using Google Scholar to identify
potential studies for inclusion in the review. These were then screened on criteria such as peer review, use
of empirical data, sample design and size, and clarity of methods used in order to remove studies of low
methodological robustness. Robust studies were then fully screened and major findings noted in relation to
value chain segment and for government interventions and private sector responses, which then permitted
the synthesis and development of lessons presented in this chapter.
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2021), and Indian farmers of various products (Mahajan et al. 2021). Difficulty in acquiring inputs was
mentioned particularly in studies of fish, poultry, and livestock products in several countries, includ-
ing fish in several countries (Belton et al. 2021) and fodder for livestock production in China (Dai et al.
2020). In Nepal, agrodealers faced shortages of fertilizer which, in turn, affected various value chains
(Pradhan 2020). Problems with existing market outlets were another commonly reported difficulty.
Local open-air markets, such as cattle markets in northern Kenya, were closed (Wamwere-Njoroge et
al. 2021), transportation challenges affected the flow of food from farms to markets, as was the case
for bananas in Ecuador, Ghana, and India (Chase and Roux 2020), and some international marketing
opportunities were diminished, such as for fish from Peru (Bassett et al. 2021).

Smallholder farmers, particularly those who were not organized
into cooperatives or farmer associations, had limited ability
to overcome the new constraints, and their responses were
insufficient to maintain previous levels of productivity or profit.

Studies show that smallholder farmers had little ability to avoid negative consequences from the
increased challenges noted above. For example, in many cases, farm production fell as a result of
lower productivity or reduced area planted, including in Myanmar (Boughton et al. 2021), Nigeria
(Balana et al. 2020), and India (NIAP 2020). However, farmers were able to limit their losses by sub-
stituting certain inputs for others, for example family labor was used more and hired labor less,
as happened in India (Ceballos, Kannan, and Kramer 2020). Some Ethiopian dairy producers con-
verted raw milk into more durable butter when raw milk sales plummeted (Tesfaye, Habte, and
Minten 2020), and fisheries had some success in increasing sales in domestic markets when inter-
national markets collapsed (Bassett et al. 2021). In addition, drops in production levels, low farm-
gate prices, and uncertainties about local retail markets led some farmers to retain more of their
production, as happened in Kenya (Odhiambo et al. 2021).

Pre-existing agricultural practices, organizational structures, and services affected farmers’
options and outcomes. For example, tractor hire services could not be deployed easily in areas
where they did not already exist, but they were found to be helpful in regions where they were
commonly used, as shown in a study of 20 Asian countries (Dixon et al. 2021) and a compara-
tive study of two states in India (Ceballos, Kannan, and Kramer 2020). In Latin America, in cases
where smallholders were organized into cooperatives or other collectively owned enterprises,
social capital and collective action helped mitigate some of the pandemic's effects, for example,
by developing alternative marketing channels for foods (Tittonell et al. 2021). However, overall
demand and the price and volume signals received by farmers ultimately dictated the extent to
which farmers invested in agricultural production, regardless of pre-existing conditions.

Demand shocks have been the most disruptive force.
High-value commodities such as fruits and vegetables, dairy, and other animal products were par-

ticularly affected. Unemployment and lower incomes during the pandemic reduced demand for
these products, putting downward pressure on their prices. Price fluctuations for all commodities
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depended on the effects of lockdown and mitigative measures, as well as the effects of reduced
income on demand and reduced liquidity on supply. These pandemic-induced effects were weak-
ening by the end of 2020; however, prices for high-value products took longer to recover.

Almost all studies indicate that prices paid to farmers changed as compared to pre-pandemic
prices. Interestingly, there are cases of both higher and lower prices. Lower prices were caused
by decreased demand for some foods, particularly high-value commodities. Market closures due
to lockdowns in production zones also reduced demand and depressed prices, as in the case of
some aquatic food markets (Belton et al. 2021). In addition, export restrictions intended to ensure
food supplies sometimes resulted in excess domestic supply and thus, lower prices. Finally, move-
ment restrictions that disrupted domestic food trade depressed prices in production zones but
increased them in urban areas. Examples include rice in several Asian countries (Bhandari et al.
2020) and several producer prices in Myanmar (Boughton et al. 2021) as well as livestock in Kenya,
milk in Tunisia, and maize in producing areas of Malawi and Zambia.

However, in other cases, prices reportedly rose as a result of higher input costs and as the uncer-
tainty created by the pandemic led to some panic buying and hoarding. Examples include steep
rises in cereal prices in Sudan (FAO 2021) and the effects of hoarding on rice prices in Bangladesh
(FAO 2020b). Transport disruptions caused by border closures slowed down the movement of
goods, inducing supply shortages and resulting price hikes. In other cases, such as urban Yangon
(Myanmar), higher input and transport costs led to price spikes during the lockdown, but food ven-
dors did not report significant reductions in food supplies (Boughton et al. 2021). In the fish sector,
a study across five countries found that retail prices fell due to lower demand while costs of manu-
factured fish feeds increased, compelling fish businesses to cut other costs (Belton et al. 2021).

In several countries, no marked fluctuations of producer or consumer food prices were observed
or, where fluctuations did occur, they were mostly short-lived. Even in a fragile context such as
Somalia, the lockdown-induced increase in rice prices was considered brief (FAO 2021b). Studies
covering multiple phases of the pandemic found that prices tended to return to pre-pandemic
levels, but the pace and level at which that took place varied by commodity-specific demand and
supply conditions. The few studies that examined prices across different segments of the value
chain showed that the percentage price changes of commodities at retail levels were less than
those at farm level, demonstrating the ability of value chains to absorb some of the price variabil-
ity, as was the case for vegetable value chains in Ethiopia (Hirvonen et al. 2020).

Value chain midstream actors, such as traders and processors,
faced numerous constraints in accessing commodities from farmers
and in maintaining marketing channels and revenues.

Several types of midstream food value chain actors reported challenges during the pandemic.
Those involved in handling or processing of agricultural outputs faced reduced supplies of com-
modities from producers, due to lower marketed output or difficulties in accessing the supplies.
At the same time, decreased demand from consumers also forced midstream actors to make
adjustments, including immediately reducing their procurement of some commodities, and to
consider other adaptations in the short to medium term (see no. 5 below). In addition, although
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the food sector was largely spared from the strictest lockdown measures imposed by govern-
ments, some still faced operating restrictions, such as wholesalers in Nigeria (Liverpool-Tasie,
Reardon, and Belton 2021) and agrodealers in Nepal (Pradhan 2020).

Food sector companies were also affected by the restrictions in logistic sectors such as transport
and packaging. The high cost and limited availability of transport was cited as a significant con-
straint in numerous studies, including in Ethiopia's vegetable sector (Minten, Mohammed, and
Tamru 2020) and among rice millers in Myanmar (Goeb et al. 2020). Labor-intensive formal (or
semiformal) companies faced more severe disruptions where movement restrictions were tight
and in cases where people moved back to their native villages, as was reported for Ethiopia’s
vegetable sector (Minten, Mohammed, and Tamru 2020). In Nigeria, the percentage of women
employed in fish businesses decreased from 20 percent in February to 2 percent in April 2020
(Liverpool-Tasie, Reardon, and Belton 2021). Food sector companies noted that access to afford-
able finance was also an issue.

Companies supplying inputs, equipment, or services to farmers also reported drop-offs in busi-
ness. The reduction in farmers’ use of commercial seed and inputs affected the profits of agro-
dealers. Seed multiplication schemes were similarly affected, as reported for three African
countries in one study — Ethiopia, Nigeria, and Uganda (de Boef et al. 2021). Several studies
looked at impacts on mechanization services, which reported that usage generally declined

in Bangladesh, Ethiopia, and Myanmar in 2020 compared with 2019 (for example, Minten,
Mohammed, and Tamru 2020).

At the retail level, formal food stores were largely allowed to remain open if they followed health
safety measures, but there were reports that informal vendors, including those selling in wet mar-
kets, were subject to closures and other restrictions (see, for example, Burkina Faso, Ghana, and
Malawi in IFPRI's COVID-19 Policy Response Portal). Despite these challenges, informal markets
continued to play an important role in providing food to consumers, as they did in Southeast
Asian countries (Espino et al. 2021). In addition, the food hospitality sector, which includes restau-
rants and hotels, faced heavy restrictions and reduced demand, which continued even after
restrictions were lifted, for example in the Philippines (FAO 2021c).

Value chain midstream actors reported use of innovations to try
and maintain typical volumes and profits.

Food buyers, handlers, and processors reported adaptations that included reducing production
costs, using alternative inputs and introducing flexible labor arrangements, employing alternative
product procurement and marketing strategies, relying on informal networks and a range of com-
munication methods, and using digital services (Intini et al. 2020; de Boef et al. 2021; Azra et al.
2021). In addition, companies were forced to piece together different revenue streams, government
supports, and strategic borrowing to make ends meet. Use of digital platform services, for example
for identifying customers, generally increased, but uptake varied with the development of the sector,
and thus differed considerably across countries. Use of these platforms was greater in Asia and Latin
America, and especially among larger firms (Apedo-Amah et al. 2020). However, despite advances
with online platforms, there is little evidence that they are cost effective for food sector businesses.
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6. Governments almost always mitigated the health-based

restrictions on movement and gatherings with exemptions granted
to the food sector and specific programs to support food supply
and demand.

Following early recognition that the initial health-related movement restrictions negatively
affected the general economy and could lead to severe consequences for the food system, all
governments took additional, countervailing actions to minimize impacts on food availability and
access (see IFPRI's COVID-19 Policy Response Portal). First, many low- and middle-income coun-
tries did not mandate or enforce lockdowns to the degree that wealthier countries did. Where
restrictions were imposed, the agriculture and food sectors were almost always declared “essen-
tial” and therefore exempt from lockdowns and many other business restrictions. This appears to
have been most effective in protecting segments such as production, wholesale, and formal retail
outlets, but it did not cushion the food system as a whole — logistics providers, food service com-
panies, and informal markets often faced disruptive restrictions.

The other major mitigation measures taken by governments were the expansion of existing social
protection programs and new economic stimulus packages intended to overcome household
income losses. Social protection programs appear to have been successful in reaching many poor
consumers and farmers, for example in India (Varshney, Kumar et al. 2020), and in Ethiopia, where
the primary social protection program reduced severe food insecurity among poor rural house-
holds (Abay et al. 2020).

Governments took many measures to support agricultural production, including reducing import
duties on inputs, developing programs to procure critical inputs domestically or from abroad,
expanding input subsidies (and use of e-vouchers), providing affordable credit to farmers and
food sector companies, and implementing price and market supports (such as procurement pro-
grams). In India, for example, wheat prices spiked but recovered quickly due to government pro-
curement support; however, tomato prices remained below the year-on-year average during
some of the lockdown months, partly because government marketing regulation was removed for
tomatoes (Varshney, Roy, and Meenakshi 2020). These types of government mitigative measures
were commonly found in studies in all regions. In many instances, governments undertook several
measures in combination, including in Kenya (FAO 2020a) and Myanmar (FAO 2020c).

To protect the value chain midstream, governments also undertook multiple measures, such as
providing financial relief and credit, investing in digital infrastructure and platforms, and provid-
ing stimulus packages for certain food value chains, such as fruits and vegetables in Burkina Faso
(Andrieu et al. 2021) and fish producers in India (Kumaran et al. 2021). Easing of import restric-
tions benefited both agricultural input companies and farmers. Some governments invested in
new physical market structures that could enable food markets to function while meeting new
social distancing measures, as they did in Burkina Faso (Andrieu et al. 2021).
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7. Notwithstanding the disruptions and large loss of incomes caused
by COVID-19 and the resulting lockdown measures, disruptions
in agrifood value chains did not lead to significant food shortages
in most countries, due in part to mitigative actions undertaken by
public and private actors.

These actions varied in scope and scale of investment. Where countries were able to provide sig-
nificant direct income support to households to bolster demand, economic outcomes were sig-
nificantly improved over earlier projections (Chapter 2). Worst-case scenarios involving a collapse
of whole food systems and resulting famines have not materialized. The interplay between private
sector response, public policy and, in some cases, support from civil society organizations has
prevented a massive downturn in agricultural production, mounting food losses and waste due
to logistical restrictions, and major disruptions at the retail level. This is shown at the global level
(Chapter 10) and in a few national studies. In India, for example, the agriculture sector has done
remarkably well, although the pandemic resulted in decline of about 24 percent in GDP during
the second quarter of 2020 (Varshney, Roy, and Meenakshi 2020).

Nevertheless, agrifood value chains remain vulnerable, especially in low-income countries and
where pre-existing business conditions and shortcomings in political-legal frameworks continue
to hamper value chain development. But value chain actors, service providers, and political deci-
sion-makers can now draw on diverse experiences and insights to inform mitigative measures
and private sector responses in future pandemics. Critical next steps are (1) to better analyze the
effects of specific interventions and integrated actions in the agriculture and food sectors on
food supply chains and (2) to address known shortcomings in regulatory frameworks and public
investments that can bolster resilience.

Support for the inventory and initial analyses of studies that we draw upon in this chapter was provided by the CGIAR COVID-19 Hub,
managed under the CGIAR Research Program on Agriculture for Nutrition and Health (A4NH) led by IFPRI. Additional support for
the authors was provided by the CGIAR Research Program on Policies, Institutions, and Markets (PIM) led by IFPRI. The authors also
acknowledge the very useful review and comments from John McDermott, Pamela Stedman-Edwards, and Claire Davis.
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