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• COVID-19 pandemic has had differenti
ated impacts for distinct types of
farming systems.
• Small and medium scale entrepreneurial
systems were the farming systems most
affected in the CAM region.
• Large scale and smallholder farming
systems showed greater resilience to
COVID-19 pandemic.
• Great diversity of mechanisms was
implemented by farmers and other ac
tors in the agri-food system.
• Special features of the agri-food system
in the CAM region mediated the effect of
COVID-19.
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CONTEXT: The COVID-19 pandemic has affected all sectors and human activities around the World.
OBJECTIVE: In this article we present a first attempt to understand the immediate impact of COVID-19 and the
sanitary measures taken by governments on farming systems in Central America and Mexico (CAM).
METHODS: Through a review of information generated in these initial months of the COVID-19 pandemic
(webinars, blogs, electronic publications, media) and 44 interviews with key informants across the region, we
have identified the main impacts felt by different types of farming systems in the region.
RESULTS AND CONCLUSIONS: From corporate agricultural production systems, to small and medium scale
entrepreneurs and smallholder subsistence farm households, all types of farming systems were impacted, more or
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less severely, by the different measures implemented by governments such as reduced mobility, closure of public
and private venues and restrictions in borders. Larger corporate farming systems with vertical market integration
and high level of control or coordination within the supply chain, and smallholder or subsistence farming systems
with important focus on production for self-consumption and little external input use, were both relatively less
impacted and showed greater adaptive capacity than the medium and small entrepreneurial farming systems
dependent on agriculture as their primary income and with less control over the upstream and downstream parts
of their supply chain. All types of farming systems implemented a series of mechanisms to cope with the COVID19 pandemic including the development of alternative value chains, food and agricultural products delivery
systems and the exponential use of digital means to communicate and maintain the viability of the different
agricultural systems. Collective action and organization of farmers also proved to be an important coping
mechanism that allowed some farmers to acquire inputs and deliver outputs in the context of restricted mobility,
price volatility, and general uncertainty. Some features of the CAM region played an important role in mediating
the impact of COVID-19 and associated sanitary measures. We identify as particularly relevant the nature of
agricultural exports, the current structure of the agricultural sector, the diversified livelihood strategies of rural
households, and the importance of mobility for rural livelihoods.
SIGNIFICANCE: The results presented focus only in the immediate effect of COVID-19 pandemic and the
mechanisms implemented by farmers in the first months. Whether these impacts and response mechanisms will
result in a transformation of the farming systems towards greater resilience and sustainability is still an open
question.

1. Introduction

Section 3 describes the i) main measures taken by governments to
mitigate the spread of COVID-19, emphasizing those measures that
would potentially impact agricultural systems, rural livelihoods in the
region, and generally on the agri-food system ii) their main impacts on
farming systems in CAM and ii) some response measures implemented
by the different categories of farming systems. In Section 4 we discuss
initial impressions of how the pre-COVID-19 characteristics of the agrifood system in CAM shaped initial impacts and identify major response
trends. Finally, in Section 5 we point at what implications the pandemic
might have moving forward for the agri-food system in CAM.

The COVID-19 pandemic has affected every populations and sector
in the world. Through February 28th, 2021, more than 2.53 million
deaths have been registered as a result of COVID-19, and more than
114.1 million people have been infected (Johns Hopkins Coronavirus
Resource Center, 2021). The pandemic is expected to lead to long-term
structural changes in all kinds of human activities. The agricultural, and
more widely, the agri-food sector has not been spared from this phe
nomenon, playing a crucial role in the magnitude of the pandemic
impact; it will undoubtedly go through essential transformations in the
future due to this global phenomenon.
Two aspects of the agri-food sector are tightly interlinked with the
impact of the COVID-19 pandemic. One is related to the fact that, in
dependent of health status and the dynamics of infectious diseases like
COVID-19, all the planet’s inhabitants need to eat. Households in both
urban and rural environments, whether affluent or low-income, need to
have food available even during times of significant limitations on nonessential activities, lockdowns, and quarantines, as seen during the first
semester of 2020. Secondly, non-communicable chronic diseases related
to food and nutrition have been clearly associated with aggravated cases
of COVID-19, with the leading co-morbidity causes involving diabetes,
high blood pressure, overweight, and obesity, all of which are tightly
linked to the quantity and quality of food available and consumed by
both urban and rural families.
This article deals with the immediate effects of COVID-19 on the
agricultural systems of Central America and Mexico (CAM), presenting a
descriptive analysis of the most critical immediate effects of COVID-19
for different kinds of agricultural systems and their associated value
chains. It covers the period from the start of the pandemic in CAM in
March 2020 through the end of August of the same year. This study
intends to serve as a benchmark, providing a basis for analyzing the
longer terms effects and adaptation strategies developed by farmers and
other relevant actors in agri-food systems. Ultimately, this study aims to
contribute to identifying measures for improving the resilience and
adaptive capacity of different farming systems in the CAM region to
COVID-19 and other similar global phenomena.
Section 2 describes the CAM region in relation to agriculture and
other aspects related to the agri-food system. It also describes main
farming systems in CAM where we distinguished three broad categories
according to their level of integration in the market: corporations and
large farmers, medium and small entrepreneurial farmers, and small
holder and subsistence farmers. This characterization is especially
relevant as it sets the stage for the arrival of the COVID-19 pandemic to
the region.

2. Agriculture and farming systems in Central America and
Mexico (CAM)
CAM covers the tropical and subtropical regions of the North
American continent and includes Mexico, Guatemala, Honduras, El
Salvador, Nicaragua, Costa Rica and Panama. Agriculture in the CAM
region is characterized by its contrasts in biophysical as well as socioeconomic conditions. Broad ranges of agroecological conditions (tem
perature, elevation, rainfall) generate tropical and temperate forests,
lowland humid ecosystems and highland arid areas. Also, in socioeconomic terms, the region has some of the largest, most productive,
and technified agricultural production systems in the world with large
plantations, livestock feeding operations, and intensive horticultural
production systems for domestic consumption and export, as well as
some highly marginalized, resource-limited (infra)subsistence farming
systems. Some regions within CAM countries are among the continent’s
most impoverished, comparable to the world’s poorest regions in Africa
and Asia. For example, in the Dry Corridor, a region characterized by
extensive deforestation, soil degradation and water scarcity covering
parts of Honduras, Nicaragua, El Salvador and Guatemala, about 60% of
the total population of ca.10.5 million people, live in poverty (IFAD,
2016). In Guatemala, a country where almost half the population cannot
afford the basic food basket, the prevalence of stunting in children under
5 is one of the highest in the world (WFP, 2021).
2.1. Agriculture in the CAM region
During the past decades, the economies of Central America and
Mexico have been extensively liberalized and opened to international
trade. The role of governments has been reduced, and the agricultural
sector has not been an exception. Export promotion of non-traditional
agricultural products such as palm-oil (Guatemala and Honduras),
vegetables (Guatemala and Mexico), tobacco (Nicaragua), and fruits
(Costa Rica and Mexico) and the expansion of coffee production
2
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(Guatemala, Honduras, Nicaragua) have transformed the regional pro
duction portfolio. International trade agreements also created a drastic
increase in maize imports, the main staple crop in the region. Changes in
the agrarian structure have led to the vast migration of (mostly young)
people to urban areas and the United States and, at the same time,
created a massive inflow of remittances to rural areas (Brogan and
McGuinness, 2013). Off-farm income is becoming more and more crit
ical to the total income of farmers’ households. Urbanization and the
growing importance of supermarkets have been parallel trends to the
integration of smallholders into commercially oriented agriculture.
However, access to financial (credit) and non-financial (improved seeds,
agriculture extension) services has been largely limited to a small
segment of medium and large entrepreneurial farmers.
All these changes have led to new forms of social relations and
agricultural production, including small export-oriented coffee farmers
for niche markets in Europe, USA, and Asia, contract farmers for su
permarket chains, agricultural laborers in the increased development of
large palm oil and sugar cane plantations or intensive vegetable pro
duction, and the consolidation of industrialized pig and poultry farming.
Despite the differences in scale and internal structure, both small and
large farms are becoming more integrated into global markets. However,
the incidence of rural poverty has not changed, especially among
indigenous populations, neither the unequal distribution of land. Costa
Rica stands out with the most equitable land distribution with a Gini
Index of 0.67, in contrast to Guatemala as the country with the most
unequal Index (0.84) (OXFAM, 2016). According to Baumeister (2010),
the smallholder sector in CAM is increasing in numbers because of the
lack of alternative income sources, but its average farm size is becoming
smaller.
Table 1 shows some relevant information about the CAM region
including the importance of agriculture in terms of rural livelihoods and
economic development, the main import and export crops as well as
basic statistics related to remittances, poverty, nutrition and food se
curity. Supplemental Material 1 provides a map of the CAM region as
well as more detailed description of the main characteristics of the agrifood systems, i.e. changes over time changes over time of some key
variables such as the share of rural population over total population and
that of agricultural land over total land.

characteristics, as well as specific local socio-institutional conditions
pose obstacles and opportunities for the existence of different farming
systems.
The corporate and large farming type mainly involves large planta
tions linked to the agro-export model or large-scale horticultural pro
duction systems and livestock operations for domestic and export
markets. Its development goes back to nineteenth century plantations
(coffee, bananas, sugarcane) and haciendas in the most fertile regions.
Together with coffee, the sugar cane industry is now the largest tem
porary employer in the agricultural sector. The rising global demand and
increasing price for palm oil have recently stimulated large production
farms, in some cases replacing banana production (Pomareda, 2013).
While corporate farms are owned by large companies, large farms are
generally family-owned, generally specialized in a small number of
(export) crops or livestock activities, use modern and capital-intensive
technology, and often have irrigation. Production is externally
financed and insured and produced under contract.
An important subgroup is the livestock sector. Cattle raising in cen
tral America is extensive, using large areas and low paid labor. A rela
tively new corporate farming system is industrialized poultry and swine
production. The rapid growth in poultry inventories reflects the
increasing demand for low-cost animal protein to feed a rising popula
tion with higher incomes, and more urbanized. In this case, there is an
overall trend to integrate the supply chain vertically. This has allowed
reducing the production cycle length and having more control over each
aspect of food safety by maintaining strict biosecurity measures.
However, not all corporations are totally vertically integrated.
Contract farming is a common practice in the region for high value and
labor-intensive crops such as fruits and vegetables. The growing
importance of contract farming in CAM has to do with a global agri
cultural industrialization trend to mainstream farming methods to
standardized production, food safety concerns, and traceability (Rear
don et al., 2009).
Entrepreneurial farming is of smaller size and has a distinct market
focus and a logic of financial and industrial capital integration. We
distinguish two sizes, medium and small, related to farm size and labor
and capital intensity. Because of shirking problems in large scale pro
duction, small and medium producers are better prepared to monitor
their labor effort. The use of family labor is essential for most farmers in
this group. There is also a broader range of high-value crops in this
specific group, including the production of vegetables, fruits, and
quality coffee. Farmers have often a direct contract with their buyer, but
a relatively large number established their association to manage their
processing and marketing activities.
The high rate of urbanization in the region due to population pres
sure and infrastructure development has created an emerging growth of
medium and small sub- and peri-urban farming systems. Those systems
produce high-value crops, mainly vegetables, for supermarkets and wet
markets. Often these farmers complement their livelihood with jobs and
service provision in the nearby towns and cities.
Smallholders and subsistence farms form the largest group in CAM.
They rely on their family labor and means of production, have low use of
external inputs, limited access to financial services, and generate a
substantial share of their income outside the farm. Their productivity is
low, and most farmers in this category struggle to make a decent living.
The production of maize and beans is an important strategy to maintain
household food security. According to Baumeister (2010) there are
about 2 million subsistence farmers in Central America, and about 2.1
million in Mexico (UNCTAD, 2013). These farming systems often occupy
a low share of the agricultural area in the CAM region. For example,
although representing around 76% of the farms, these farmers cultivate
only 21% of the agricultural land in Nicaragua; even more extreme
figures are found in El Salvador where they account for 86% of the farms
and occupy 17% of the land (Gómez et al., 2017).
Within this category we find a wide range of farming systems. In
Mexico and Guatemala, the largest group are indigenous farmers based

2.2. Farming systems in the CAM region
The agricultural sector in CAM is enormously diverse in terms of
farming systems and economic importance. Its agroecological context
(soil fertility, slope, and climate) determines its productivity potential as
only a small fraction (less than 10%) of cultivated land is irrigated
(Pomareda, 2013). Still, institutional and socio-economic factors sub
stantially influence the optimal use of land. Within homogenous agro
ecological areas, differences between farming systems are primarily
explained by socio-economic differences in how farmers operate.
For a general description of the diverse farming systems in Central
America and Mexico, we distinguish three broad categories according to
their level of integration in the market: corporations and large farmers,
medium and small entrepreneurial farmers, and smallholder and sub
sistence farmers. In the next table, we link the types of farming systems
to their position in five different markets (Table 2). The scale of pro
duction (land) and labor use increases when we move from the bottom
to the first category. Market integration enters all farming systems but
varies in grade and scope. These three categories are artificial markers to
be able to distinguish between the diversity of farming systems and
understand the differential impact of COVID-19 sanitary measures in
their functioning. However, it is evident that in the CAM region, as in
other regions of the World, there is a continuum of farming systems
rather than easily distinguishable categories. The difference between
them is blurred, and we can expect overlapping spaces and interactions.
It is common to find all categories coexisting within the same geographic
area, which indicates that agroecological and production-related
3

Country

Total
population

a

Rural
population

c

Country area
and % of
agricultural area

% of GDP
from
agriculture d

Main agricultural
imports e

Main agricultural
exports f

Population
under the
national poverty
lines i

Remittances
received and %
of GDP k

Prevalence of
moderate and
severe food
insecurity j

Adult
overweight/
obesity g

Child
overweight /
underweight h

b

4

Million

Million (%)

Million ha (%)

%

Crops

Crops

%

Million USD (%)

%

%/%

%/%

Costa Rica

5.0

1.02 (20)

5110 (35)

4.2

Cereals, Fruits
and vegetables,

21.0

553 (1)

23.2

37 / 27

8.1/1.1

El Salvador

6.4

1.79 (28)

2104 (76)

5.1

29.2

5656 (21)

40

37 / 25

6.4 / 5

Guatemala

17.2

8.44 (49)

10,889 (36)

9.4

59.3

10,656 (14)

43.6

36 / 22

4.9 / 12.4

Honduras

9.6

4.04 (42)

11,249 (31)

10.7

Cereals, Fruits
and vegetables,
Cereals. Fruits
and vegetables,
Meat, Fodder
Cereals, Fruits
and vegetables
Fodder

48.3

5401 (22)

49.3

35 / 22

5.2 / 7.1

Mexico

126.2

25.9 (21)

196,437 (55)

3.5

Cereals, Fruits
and vegetables
Meat, Oilseeds,

41.9

38,629 (3)

28

37 / 30

5.3 / 4.2

Nicaragua

6.5

2.61 (40)

13,037 (42)

15.4

24.9

1654 (13)

_

35 / 24

8.3 / 4.6

Panama

4.2

1.34 (32)

7532 (31)

2.1

Cereals, Fruits
and vegetables,
fodder
Cereals, Fodder,
Meat

22.1

581 (1)

_

37 / 24

9.7 / 3.9

* Central
America or
Latin America
& Caribbean
World

175.5

45.4 (26)

248,655 (50)

4.9

Maize, Soybeans,
Wheat

_

97,198 (2)

37.1

37 / 28

7.5 / 2.7

7631.1

3413.0 (45)

13,486,028 (36)

4

-_

Coffee, Sugar and
honey, Bananas and
plantains,
pineapples, oil palm.
Coffee, Sugar and
honey, beverages
Coffee, Sugar cane,
Bananas and
plantains, oil palm
Coffee, Sugar,
Bananas and
plantains, Tobacco,
Oil palm
Avocadoes,
Tomatoes Fruits and
vegetables, Beer of
barley
Coffee, Sugar,
Tobacco, Meat, Fruits
and vegetables
Coffee, Sugar,
Bananas and
plantains, Fruits and
vegetables,
Beverages
Coffee, Sugar,
Avocados, Bananas,
Tomatoes Beer of
barley,
_

_

653,323 (1)

25.4

26 / 13

5.6/13
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Table 1
Basic characteristics of pre-pandemic agriculture in Central America and Mexico (CAM).

a

FAO (2020a) unit: million inhabitants. yr. 2018.
FAO (2020a) units: area in 1000 ha and (%). yr. 2017.
c
FAO (2020a) units: million and (%). yr. 2018.
d
The World Bank, data retrieved for 2019 except the World statistic for 2018, units: %.
e
FAO (2020a)) yr. 2017,
f
FAO (2020a) yr. 2017,
g
GAIN-JHU, 2020 units: % / %. yr. 2016.
h
The World Bank (2020) units: % / %. yr. 2008 (Costa Rica and Panama), yr. 2012 (Nicaragua and Honduras), yr. 2014 (El Salvador), yr. 2015 (Guatemala), yr. 2016 (Mexico), yr. 2019 (Latin America and World)
i
The World Bank (2020) yr. 2014 (Guatemala), yr. 2016 (Nicaragua and Panama), yr. 2017 (El Salvador), yr. 2018 (Honduras and Mexico), yr. 2019 (Costa Rica), − data not available.
j
The World Bank (2020) unit: %. yr. 2017
k
The World Bank (2020) units: million USD and %. yr. 2019
*
Data was retrieved for Central America from FAOSTAT and for Latin America from The World Bank.
b
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Table 2
Farming systems and market integration.
Farming category
Corporations and large
farms
Entrepreneur – medium and
small
Smallholder and subsistence

Market integration
Land market

Labor market

Product market

Credit market

Input market

Owner and lease

Hire year-round labor

Sell all outputs

Externally financed

Buy all inputs

Owner and lease

Hire seasonal labor

Partially financed

Owner occasional
lease

Family labor and sell
labor

Sell all outputs, produce some
staple crops
subsistence crops, sell some
outputs

Buy almost all
inputs
Purchase little or
none

on the milpa, an ancient intercropping system of maize, beans, and
squash, in which each crop contributes to the growth of the other ones
(Lopez-Ridaura et al., 2021). Subsistence farming is often combined
with cash crop and livestock production. Farmers in the higher areas
(above 1000 masl) in Guatemala, Mexico, and Honduras dedicate part of
their farms and labor to coffee production or high-value fruits and
vegetables (Costa Rica, Guatemala, Honduras) (Avelino et al., 2015).

Limited access, remittances and other
transfers

and Honduras concentrated most of the interviews with 13, 11 and 10
interviews per country respectively. In el Salvador, six interviews were
conducted while in Costa Rica, Panama, and Nicaragua we could only
complete one or two interviews. We obtained complementary infor
mation from bulletins, news programs, webinars and other emerging
documentation on the general impact of COVID-19 on the agri-food
systems from national and regional organizations.

3. Pandemic-related measures and their impacts and response
mechanisms fro different farming systems in CAM

3.1. Sanitary measures implemented by CAM countries affecting
agriculture

The first case of COVID-19 in the region was reported in Mexico on
February 28, and it was quickly followed by the other Central American
countries. By late March, all countries, except for Nicaragua, imple
mented different measures to contain the spread of the virus. Supple
mental Material 2 shows different COVID-19 statistics for each country
as well as other relevant information to understand the health impact of
COVID-19 in the CAM region. Medical attention measures were imple
mented immediately, such as the fast-track hiring of medical staff in
hospitals and direct acquisition of medical equipment. Beyond the
medical actions, other measures were implemented by national and
local governments to decelerate the spread of COVID-19 pandemic
spread. These measures had essential effects on social and economic
activities, and some of them had a direct or indirect effect on the func
tioning of the agricultural systems in the region and, more generally, on
regional agri-food systems.
Based on the information provided by the Sistema de Integración
Centromericana (SICA) through the SICA-COVID-19 Monitoring
Regional Report (SICA, 2020) and the International Monetary Fund
through its policy response tracker (IMF, 2020), main measures were
identified that would most likely have an impact on agriculture and agrifood systems in the region:
To identify the effect of COVID-19 related measures on different
farming systems, we carried out a series of interviews with key stake
holders, including farmers, technicians, researchers, and other actors
engaged with local realities. In total 44 semi-estructured interviews
were conducted, mainly by phone call, covering two main points
through open-ended questions: i) what were the immediate effects that
sanitary measures implemented by national or local governments to
reduce COVID-19 spreading on the functioning of the farming systems,
notably taking into account the seasonality, and the associated value
chains or farm household livelihoods?; and ii) What were the main
mechanisms put in practice, mainly by farmers but also by other actors,
to counteract the impact of the sanitary measures and, in case they were
implemented, what support programs from governments or local orga
nizations were available?.
Twenty-six interviews were conducted with farmers and technical
promotors in different regions within CAM and with deep understanding
of the local realities and first-hand information on the main effect of
Covid19 sanitary measures on the functioning of local farming systems.
Eighteen interviews were conducted with representative of farmers or
ganizations, input and output enterprises and providers as well as re
searchers with a broader view on the effects of Covid19 sanitary
measures on the sector and associated value chains. Mexico, Guatemala

Seven main measures were identified with main impact on agricul
ture and agri-food systems in the region:
i) Restrictions and bans on non-essential private and public vehicle
circulation. All countries reduced the mobility of private and
public transport services to a certain extent. Some countries
implemented curfews that started in the afternoon and finished in
the early morning.
ii) Mandatory lockdown. Some countries maintained a state of alert
and suggested that citizens leave their homes only when neces
sary. Other countries established a total lockdown at the national
level of several days at the start of the epidemic and later installed
several other lockdowns depending on the contagion’s severity.
Some countries allowed a proportion of the population to mobi
lize but only on specific days, depending on their national ID
number, the initial letter of their surname, or even gender.
iii) Government public office closure. At the start of the virus spread,
governments considered that all non-essential activities in the
public sector should remain closed and reduced public affairs to
the minimum and home office for some public agents. Each
country defined differently what essential activities were, and, in
some countries, public offices remained open, but with limited
capacity.
iv) Closure of schools, churches, beaches, national parks, bars, clubs, and
casinos. Immediately after the first reports of confirmed cases, all
educational activities and social events, entertainment busi
nesses, and tourism activities were restricted in most countries.
v) International travel restrictions, closing of national frontiers. Many
countries banned international flights but allowed only those
permitted conational citizens to re-enter the country, or persons
with humanitarian objectives. Transportation through terrestrial
and maritime frontiers was restricted, but exports and imports
were allowed to continue, especially for transportation of essen
tial goods. Some countries closed their frontiers even to citizens
entering or leaving the country.
vi) Prohibition of massive events or gatherings. All massive events were
restricted in all countries, including concerts, demonstrations,
political rallies, religious celebrations, and, in some cases, rela
tively large private parties and gatherings.
vii) Closure of local markets, supermarkets, or street vending. At several
stages, markets were closed, especially street markets; only su
permarkets could operate, and there were restrictions on opening
hours, the number of people that could enter, and even on the
5
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amount of products people could buy. Street vending was
forbidden in many places and for long periods.

kind of system. According to Van Teijlingen and Hogenboom (2020) we
should expect a decline in foreign investment in the region, and, during
the interviews with executives of international corporations, some of
them mentioned that planned investments for 2020 had been placed on
standby. While most countries in the CAM region were restrictive with
some activities, Nicaragua’s government disregarded sanitary measures
and was flexible in terms of mobilization and economic activities. Its
exports incremented by 14.1% (January–May), mainly of primary
products, such as coffee, beans, sugar cane, tobacco, and meat (ECLAC,
2020a).
At the domestic level, a drop in animal protein demand, specifically
pork and poultry, led to extensive inventories and higher cold storage
costs, affecting profit margins. Some actors in this sector reported a
decrease (4–40%) in pork and poultry sales during confinement (midMarch to May) due to offices, restaurants, and tourism sector shutdown.
According to the national board of pork producers in Costa Rica, the
demand for pork meat was reduced by approximately 30% causing a
drop in its price. In Honduras and Guatemala, poultry products’ sales
were reported to have fallen between 20 and 25% due to the decrease in
demand from leading marketing channels such as supermarkets and wet
markets. There was a spike in egg prices due to panic buying. From June
onwards, pork and poultry consumption levels started going back to
normal, thereby reducing inventory accumulation. In combination with
logistical problems in the export chain, changes in international com
modity demand are affecting large producers of products such as palm
oil and sugar cane. The demand for both products dropped during the
first quarter across the world, its trade was disrupted, and production
was affected in Guatemala and Honduras.
Corporate and large-scale entrepreneurs implemented some pro
cedures to counteract the negative effect of the sanitary measures taken.
Some livestock operations in the region responded to the contraction of
national and international markets by increasing storage and refriger
ated warehouse capacity, selling packed cuts rather than whole car
casses, or started producing added value products. For instance, the
pandemic served as a catalyst for Campestre Group in El Salvador, which
as a result of the reduction in chicken meat sales and a peak in its in
ventory, started a chicken nuggets business unit that already has many
sale points in the region. Hence, in some cases, distribution channel
diversification and removing supply chain intermediaries represented
an option. In Nicaragua, the poultry operation AVICASA has invested in
vehicles to deliver poultry products, thus getting closer to the endconsumer, while keeping the profit margins already compressed by
the pandemic. Some interviewees see further automatization and make
process more efficient as means to reduce vulnerability to future shocks.
In some cases, diversification, to locally produce main inputs, was
mentioned as a mechanism to cope with disruptions in transport, import,
and delivery of essential inputs for the firms’ functioning.
Governments in the region generally allowed and facilitated the in
ternational trade of agricultural products in and out of the CAM region,
but, in general, little support was received by these firms. In Panama the
government responded to the crisis by buying animal products at retail
prices, to be distributed to the lower-income population. In Honduras,
through a joint effort between the National Association of Poultry Pro
ducers (ANAVIH), church and NGOs, regular donations of two million
eggs and two million pounds of chicken meat were distributed among
vulnerable populations. In Guatemala and El Salvador, interviewees saw
government measures to restart the economy as unclear or ineffective. In
Nicaragua, previous conflicts between the government and the business
sector have made programs to mitigate the crisis’s effects more difficult.
In an interviewee’s opinion, banks have excess cash and should be more
flexible in providing credits.
Fig. 1 shows the main impacts of covid19 sanitary measures and
some response mechanisms implemented by corporate and large-scale
enterprises to deal with such measures.

These measures were applied at different degrees of intensity in the
different countries of CAM as well within countries as, in some cases,
states and provinces implemented more strict measures than others. In
Supplemental Material 3, presents more detailed information related to
the implementation of these measures in the different CAM countries.
It is challenging to analyze the direct impact of each COVID-19
measure on agricultural systems in each country. The reality is that
the effects are not of individual measures. We must consider the totality
of actions and changes in the socio-economic context where agricultural
systems operate. The nature of the impact of COVID-19 and of the
sanitary measures implemented by governments differed among
farming systems in relation to their context but also related to their level
of integration into local or global markets, their dependency on hired
occasional labor, and other characteristics. In the following paragraphs
we outline the main immediate impacts felt by different types of farming
systems as well as some of the mechanisms put in place, mainly by
farmers, to cope with the COVID-19 pandemic crisis.
3.2. Impacts and response mechanisms for corporate and large scale
entrepreneurial agricultural systems
For corporate production and some large-scale entrepreneurial
agricultural production systems, the sanitary measures’ immediate ef
fect was relatively mild in most cases. According to our informants, for
the moment, there do not seem to be shortages in intermediate inputs.
Larger corporations purchase the imported inputs in advance for future
transactions to maintain its supply, and to mitigate the risk of price or
exchange rate, inherent to seasonal and volatile commodity markets.
This has buffered the immediate impact however, in the long run, cor
porations may face difficulties due to low stocks and increasing input
prices. For example, large-scale livestock production in the region wit
nessed some delays in securing imported inputs, such as synthetic amino
acids produced in China. Their supply chain was in some cases delayed,
but never interrupted as their inventories and stocks of needed inputs
allowed them to continue operations during this initial stage of the
pandemic. Nevertheless, prices of imported inputs were negatively
affected by increasing exchange rates and rising commodities prices.
While the operations of these large scale systems never stopped, they
presented positive COVID-19 cases in processing and packing facilities,
which made them to implement social distancing and constant saniti
zation measures for workers and workplaces, and to organize transport
for workers as a response to disrupted public transport. In the Yaqui
Valley, in Northern Mexico, interviewees reported disruption in the
grain and vegetable gathering and packing facilities because of several
positive cases for COVID-19 and implementation of sanitary and social
distancing measures. Moreover, in April, the largest pork meat packing
plant, in Panama, remained closed for 17 days in April in order to
comply with the national sanitary protocols to prevent the spread of
COVID-19 among the workers. Similarly, in Guatemala City, a poultry
processing plant was shut down in May in response to the protocol
established for positive COVID-19 case detected. On the other hand, the
sugar cane industry in El Salvador reported that harvest, processing, and
export was not affected at all. Harvest ended in April and there was no
delay in its processing (Reyes, 2020). The production of bananas in
Panama was largely not been affected by the pandemic and according to
Minister of Agriculture, “The fruit market for the three exporting com
panies (Chiquita, Del Monte and COBANA) has not varied and is carried
out uninterruptedly” (MENAFN, 2020).
The contraction in domestic and international demand and an un
expected drop in commodity prices affected revenues from commodity
exports in the region. Low prices and a decrease in demand have led
agro-processing companies to temporarily slow down their activities.
This contraction has also led to uncertainty in investment levels for this
6
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This, together with schools closing and kids at home all time, might
represent a challenge for women to continue with their normal activities
and their contribution to the household livelihood.
Closure of schools, government offices, restaurants, tourism services,
wet markets, and local slaughterhouses slowed down demand for agri
cultural products and imposed significant obstacles for small and me
dium producers to commercialize their products. Brokers were offering
low prices justified due to decreased demand and increased transport
costs, and therefore, farmers have seen substantial negative impacts on
profitability. In Mexico and Honduras fruit and vegetable producers
reported having decided not to harvest their products (e.g. watermelon)
as the prices offered did not justify harvesting or transport costs.
Tourism is an important economic activity for the region, and its
reduction, or total halt, posed significant challenges for small and me
dium producers to sell their products. In Costa Rica, the country where
tourism represents one of the most important economic activities in the
region, locally produced fresh and gourmet products were significantly
reduced with important impacts on local farmers’ profitability (Marin,
2020). In Panama, producers also face limitations in selling their prod
ucts due to the decrease in consumers’ purchasing power. Low prices
will likely disincentivize production and will have consequences on the
supply of basic foodstuffs by the sector. According to a survey done by
IICA (2020), the products that would be most affected would be grains
and cereals and vegetables, followed by fruits, roots and tubers, and
meat.
Small and medium-scale livestock producers had to maintain their
animals for more extended periods, increasing their production costs
and decreasing their cash flow. Some small and medium-size entrepre
neurs specialized in niche markets overseas, such as coffee or exotic
fruits were affected by lockdowns, reduced mobility, and social
distancing measures implemented in countries where these products are
consumed, for example in Europe, which had adverse effects on the
demand and price offered to farmers. Currently the coffee market is
estimated to have a 0% growth rate when the last decade has seen an
annual average increase of 2% (Torero-Cuyen, 2020). In El Salvador, a
coffee producer mentioned that he had to change his marketing strategy.
Most of his coffee was sold before the pandemic to roasters in the USA.
Because of his need for cash flow, the remaining coffee was sold on the
domestic market at a much lower price.
In Mexico, by mid-April the exports of tomato and avocado, berries
and other red fruits saw a decline, as only supermarkets in the US and
Canada bought these products. Declines were close to 50% for tomato,
30% for avocado, and 15% for berries (Zapata, 2020). For cocoa, the
price in April was estimated to have dropped 25% (from 3000 to 2200
USD/ton), and in most countries the cocoa producers had to severely
decrease their operations due to mobility restrictions (CLAC, 2020). In
Mexico, existing cooperatives and associations of farmers and restau
rants provide a good example of the effects of lockdowns. As restaurants
closed, their demand for cocoa decreased and farmers feared their cocoa
production would rot in the fields, but restaurants managed to directly
connect their customers with producers which were able to sell their
products through home-delivery (Martin and López, 2020). Although
Nicaragua’s government didn’t impose mobility restrictions, people
restricted themselves. Farmers of La Campesina cocoa cooperative
stopped selling their cacao in local municipal markets and with it
restricted their access to food and even hygiene products, even technical
advice was stopped. Their agroforestry systems provide food for selfconsumption like citrus, bananas and avocados and even fodder for
rearing their livestock (Casanova, 2020).
We did not find many reports of impacts in the sugar sector as most of
the sugar producers (90%) had harvested before the end of April and
prices were maintained as contracts were signed at the beginning of the
year. Farms are operating at minimum levels and not carrying out
maintenance activities which could affect the next harvest. Marketing
for the next harvest may be impacted in the near future due to slower
distribution channels, restrictions on mobility or administrative

Fig. 1. main impacts of covid19 sanitary measures and some response mech
anisms implemented by corporate and large-scale agricultural enterprises
in CAM.

3.3. Impacts and response mechanisms for small and medium scale
entrepreneurial systems
For more medium and small scale entrepreneurial agricultural sys
tems, the impact of COVID-19 sanitary measures was considerable as
they depend significantly on occasional/seasonal labor and local mar
kets for their inputs and outputs. Disruption in transport and the general
slow-down of economic activities posed significant obstacles for input
acquisition at the local level. Inputs such as fertilizers, seeds, veterinary
medicines, and animal feed became scarce and expensive, when avail
able. For example, farmers in Southern Mexico reported that reduced
mobility made it difficult to reach input shops. Many shops were found
closed because of slowed economic activity or without the needed
products because of delivery delays. According to local farmers, input
prices increased by 30% and the pandemic occurred during soil prepa
ration, sowing and basal fertilizer application time (March–June). In
Guatemala, producers of basic grains and vegetables saw an increase in
costs of agricultural inputs as the transport sector was heavily impacted
by the pandemic, reporting a 50% decrease in demand for transport and
consequent increase in costs (Ozaeta, 2020). In Honduras, producers
stated that the retention of inputs in customs had created difficulties in
maintaining their production: “Concerning the purchase of livestock feed, it
became more difficult because the price has risen; also, transport became
more expensive”. In El Salvador, the production of cabbage was affected
due to the closing of small restaurants serving maize flatbread (pupusas).
A dairy producer in Honduras mentioned that they had to reduce fresh
cheese production by more than 50% and used the excess milk to feed
the calves. In general, closures of offices, schools, restaurants, hotels,
and local markets affected their primary source of income and the
principal outlets for their products. However, even within the same
country, some medium and small-scale entrepreneurs benefited from
sanitary measures. For example, in Honduras, a dairy farmer stated that
disruptions at the border prevented foreign milk and dairy products’
imports, reducing competition and increasing his sales.
In addition to input provision disruption, a substantial effect on small
and medium sized entrepreneurs farming systems was the reduced
availability of occasional labor hired for key farming activities such as
sowing, harvesting, loading, sorting, and packing. Reduced mobility and
disruptions on public transport, together with the local population’s fear
of contagions, made labor scarce and unreliable in some regions (FAO,
2020b; FAO-CEPAL, 2020).Many of the interviewed mentioned an
increased need to engage family labor, including women and children.
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procedures. Banana producers continue working, with an increased
demand for bananas initially, but farmers are concerned that production
costs may increase as producers implement extra sanitary measures,
including buying hygiene products and social distancing that will in
crease the costs of transportation and also extend the labor required to
maintain production levels. Honey producers are harvesting on time but
still face restrictions in access to rural areas (CLAC, 2020).
Running out of cash was mentioned by many of the farmers inter
viewed. Financial services such as credit were disrupted due to high
uncertainty in their economic performance. The lack of sufficient cash
flow limited farm operations in the short and medium term, including
the acquisition of inputs and labor. For example, in Honduras, small
amounts of inputs are usually bought on 30-day credit but interviewed
farmers mentioned that local input suppliers were reluctant to offer or
extend the credit during the pandemic. The formal financial sector has
also been more restrictive in approving new finance, including review
ing or renegotiating new credit terms. To cope with limited cash flow,
farmers had to sell their possessions and even had to close their business
for the lack of cash to maintain production. On various occasions,
farmers mentioned the use of credit cards to maintain their operations
but the high-interest rates on credit card debts will be a challenge in the
near future. In Costa Rica, Honduras, and El Salvador, governments are
developing measures to suspend credit and interest payments to lessen
the financial pressure on small businesses and households.
Medium and small-scale entrepreneurs implemented some mecha
nisms to respond to marketing obstacles, including the organization
among farmers and consumers to use direct marketing to construct
short-circuit value chains. Borja et al. (2020) surveyed 1478 actors in
South-, Central- and North America and found interesting patterns in the
adoption of technology for alleviating the COVID-19 crisis. They found
that 30% of actors in the value chain, dabbled in or adapted their ac
tivities to the use of digital technology (internet/apps) for their pur
chases and sales. Close to 38.7% of these actors modified or adapted
their business for delivering their products directly to the final
consumer.
Initiatives by local suppliers, such as weekly fresh produce orders for
home delivery or WhatsApp groups, have contributed to keeping these
farmers businesses going. For example, in Michoacán in Central Mexico,
avocado and berry producers traditionally focused on the export market
started home delivery schemes in cities. In most cities of the CAM region,
initiatives linking producers directly with their consumers sprouted
massively. These emerged as both an act of solidarity with farmers
suffering disruptions in their usual value chains as well as a way to get
fresh products for consumers facing the closure of markets. These
mechanisms are tightly linked to the sub- or peri-urban agricultural
systems where local production could be easily transported by private
vehicles to where consumers live, with restricted mobility. Small scale
producers of potato, broccoli, fava, vetch and cauliflower in Los
Cuchumatanes Huehuetenango, Guatemala shared transportation ser
vices by truck or motorcycles to transport their products in the region. In
the city of Quetzaltenango, Guatemala, agricultural input suppliers for
potato, vegetables, maize and livestock farmers, saw a reduced demand
for their products but were able to maintain their business by offering
delivery door-to-door.
Borja et al. (2020) also found that other strategies were implemented
by actors in the agri-food system such as diversification of their products
(30%) and value-added practices (18%). Diversification of markets,
clients and outlets, and organization and building on the scale either for
input purchase or for marketing products allowed farmers to alleviate
the immediate effect of sanitary measures on their functioning. Valueadding alternatives, either in export or locally consumed products
such as coffee, maize, or milk, were identified as an essential mechanism
to cope with market disruptions with a general trend to go further in the
processing of raw materials (i.e. roasted and packed coffee, tortillas, and
other maize-based products, cheese and other dairy products, meat
cuts). Finally, collective, large scale input purchases worked well where

farmers were part of organizations. Some of these organizations also
supported safeguard documents and logistics support for the transport of
inputs and outputs.
Fig. 2 summarizes the main impacts of covid19 sanitary measures
and some response mechanisms implemented by small and medium
scale agricultural enterprises to deal with such measures.
3.4. Impacts and response mechanisms for subsistence and small-scale
farming systems
The immediate effect on small scale subsistence farming systems
were mixed during the initial phase of the pandemic for COVID-19 and
the sanitary measures implemented by governments. On the one hand,
their farming systems are importantly devoted to food production for
self-consumption, and this feature made them more resilient to changes
in food prices and markets and slowed down economic activities for
their food security. Their reduced dependence on external agricultural
inputs and hired labor made them less vulnerable to limited availability
and price volatility. However, on-farm production represents a
decreasing share of their income.
Thus, smallholders often combine subsistence with cash crop pro
duction for local markets, and also complement their agricultural ac
tivities with off- and non-farm income-generating activities; such as
occasional laborers for nearby commercial agricultural entrepreneurs,
urban works in construction, transport, or commerce, as well as per
manent or seasonal migration for a wide diversity of activities including
services, tourism, and agricultural labor. These lastly mentioned activ
ities were particularly disrupted as a consequence of the restrictions
imposed by authorities in the region. Some of the main impacts and
response mechanisms are described next. In addition, Fig. XX summaries
our findings.
To begin with, local markets closure reduced farmers’ ability to ac
cess markets, affecting the sale of fresh products, mfainly fruits, and
vegetables. Also, the marketing of prepared food was heavily hit: For
example, in Mexico, women often sell excess maize production in the
form of tortillas or other traditional dishes to market-goers and mer
chants for on-site consumption. With the closure or social distancing
restrictions imposed, this income-generating activity was significantly
affected. Additionally, the restrictions imposed by governments and the
following economic slow-down had a substantial effect on their off-farm
jobs. For instance, labor demand in construction sector and commerce
were drastically reduced in urban areas. Likewise, because of the lower

Fig. 2. main impacts of covid19 sanitary measures and some response mech
anisms implemented by small and medium scale agricultural enterprises
in CAM.
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prices and demand for agricultural products, labor market for agricul
tural activities at larger farms was depressed as well.
In small rural communities, the immediate impacts of COVID-19
were mild, as most of the food consumed is produced locally. Some in
terviewees reported a decrease in processed foods’ purchase, coupled
with increased homegrown production of vegetables or poultry.
Nevertheless, others mentioned that due to the lack of off-farm
employment, households’ cash income decreased. The immediate ef
fect of reducing income may reduce spending on food consumption and
extend periods of food insecurity.
To generate some money from their agricultural production, small
scale and subsistence farm households strengthened the relationships
directly with consumers and explored new alternatives to communicate
around the importance of fresh, locally produced foods and food prep
arations. An example is the still emergent small food networks where
producers sell directly to consumers. However, their evolution in the
near future is uncertain.
Mobility dynamics and in particular local migration were also
affected. As urban economic activities slowed down, many people from
rural origin - especially the young ones (including students) - went back
to their rural hometowns and engaged in agricultural activities. For
example, in a sub-urban part of Mexico City, youngsters where engaged
in selling locally, door to door, fresh products that local farmers had
problems to get to their usual markets, as the usual intermediaries were
out of business or offered extremely low prices.
Some communities engaged in collective labor arrangements. In the
State of Mexico, for instance, farmers grouped to carry outcropping tasks
in a collective and rotating way. This is an ancient practice linked to
local cultural values and social organization that had been partially lost
but saw a revival in response to labor scarcity during COVID-19, with
many farmers above 60 years old and with recommendations to stay at
home.
An important off-farm activity and source of money for small and
subsistence farmers is migration to other countries, specially to USA. In
2019, an estimated 700,000 people left the region in search of better
living conditions (Coll, 2020), migrant caravans were organized where
thousands of people would walk through borders and countries towards
the north. The border restrictions or closures, curfews and lockdowns in
the different countries and fear of infection stopped such a trend.
However, at the moment of submitting this article, a new caravan has
crossed the border between Honduras and Guatemala and is heading
towards Mexico with an estimated 2000 people. The closure of borders
halted the migration of rural workers. However, remittances from mi
grants in the US, which for years have become an essential source of
external income in the CAM region (see Table 1) saw considerable in
creases in Guatemala (9,2%), El Salvador (9,8%) and Honduras (15,2%)
when comparing June 2019 and June 2020, while Mexico had a dra
matic increase of remittances from February to March of 2020 of 35%
(Arroyo, 2020). Such an increase is believed to have played a key role in
mitigating the immediate effects of COVID-19 on poverty and food
insecurity in rural areas.
State interventions in the region mainly focused on social assistance,
and therefore this type of system was the most supported during the
initial stages of the COVID-19 pandemic. In Mexico, social programs
were paid three months in advance to avoid farmers traveling too often
to towns for their checks. Panama, Honduras, El Salvador, y Guatemala
distributed food to the most impoverished families.
Fig. 3 summarizes the main impacts of covid19 sanitary measures
and some response mechanisms implemented by subsistence and small
scale farming systems to deal with such measures.

Fig. 3. Main impacts of covid19 sanitary measures and some response mech
anisms implemented by subsistence and small-scale farming systems in CAM.

high values crops. By improving its productivity and increasing pro
duction, CAM became a significant leading exporter in avocado, palm
oil, coffee, and vegetables. However, this success has not been gener
alized for the whole agricultural sector. Millions of subsistence pro
ducers are still struggling to make a decent living. All that different
farming systems’ resilience was put to the test during the last year
because of the pandemic.
Immediate impacts of COVID-19 in agricultural systems in the CAM
region were different for different farming systems due to their partic
ularities and the context where they operate. From corporate and largescale systems to small-scale subsistence systems, all agricultural systems
were impacted, more or less severely, closely linked to their level and
form of integration with input, output, and labor markets as well as their
general livelihood strategies. However, as discussed in the next sections,
we can expect smallholder poverty and financial hardship to increase in
the medium term.
Based on our interviews and review, we find that those systems more
vertically integrated or coordinated seemed better able to ensure busi
ness continuity and were able to more quickly reorganize with their
suppliers/buyers, even across borders, to respond to the crisis. We also
observed that better-resourced farmers with more extensive stocks of
supplies were similarly better able to ensure business continuity, at least
in the first months of the pandemic. Farming systems more dependent on
local markets for commercialization of their products, locally purchased
inputs, and dependent on temporary or occasional hired labor were
probably the most affected because of the decreased availability and
volatility in the price of agricultural inputs at the local level and the
closure of local markets, schools, offices and restaurants that slowed
down their capability to sell their products. Subsistence systems or
smaller producers were better able to adapt by producing more or less of
different crops (i.e., the amount produced for market versus consump
tion) and ability to produce with greater or lesser levels of purchased
inputs, more or less hired labor flexibly. In sum, larger corporate
farming systems, due to their control or coordination within the supply
chain, and smaller subsistence farming systems were relatively less
directly impacted. They showed greater adaptive capacity, while me
dium and small entrepreneurial farming systems dependent on agri
culture as their primary income and less control over the upstream and
downstream parts of their supply chain were more affected by the
pandemic’s immediate effects. With this in mind, in this section, we
discuss initial impressions of how the pre-COVID-19 characteristics of
the agri-food system have shaped initial impacts, identify major
response trends, and ponder what implications the pandemic might have

4. Resilience of farming systems in the face of the immediate
impacts of the COVID-19 pandemic in CAM
During the last decades, agricultural development in CAM has
created a dynamic and successful export sector, involving numerous
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moving forward for the agricultural systems in CAM.

for their households (FAO-CEPAL, 2020). The interruption of public
transportation services, the mobility restrictions, and the concern for
infection with COVID-19 affected many of the primary activities
involved in farming, notably as the crisis continued into May, which for
many farmers in the region is the start of one of the primary annual
planting seasons.

4.1. How the characteristics of the CAM agri-food systems influenced the
impacts of COVID-19 on farming systems?
Some features of the CAM region played an important role in
mediating the impact of COVID-19 and associated sanitary measures
imposed by governments on agri-food systems. We identify as particu
larly relevant the nature of agricultural exports, the current structure of
the agricultural sector, the diversified livelihood strategies of rural
households, and the importance of mobility for rural livelihoods as four
characteristics that shaped the pandemic’s immediate impacts on agri
culture in CAM.

4.1.5. Tight integration of agri-food systems within Central American
countries
A significant portion of food exports and imports from Central
American countries are to other Central American countries. Early on in
the pandemic, the Presidency of the Central American Integration Sys
tem (SICA), together with presidents of the region, discussed measures
needed to ensure continuity of food supply (and commerce) in the re
gion. This led to early measures between countries to facilitate trade and
transport of food within the region, including handling COVID-19
transmission across borders with the transport sector. The intrare
gional trade for the Central American countries (without Mexico) fell by
8.8%, far below the 26.6% average export drop of other regional trade
blocks in Latin America (ECLAC, 2020a, 2020b). In this case, the
strength of the regional integration mechanisms allowed for an early and
compelling dialogue and response that provided some level of stability
to agricultural systems across the region when countries were already
talking about closing borders and restricting food exports.

4.1.1. Importance of exports of non-essential agricultural goods
An essential feature of the CAM agricultural sector is the trend over
the past decades towards a focus on high-value agricultural exports of
luxury or niche products such as coffee, cacao, fruits, and vegetables to
markets in North America, Europe, and Asia (Piñeiro, 2005). Agricul
tural exports represent significant parts of the total exports in the region.
Due to lockdowns, mobility reduction, and economic slowdowns in
importing countries, the demand for these products abroad has consid
erably contracted, compounded by port and airport disruptions,
affecting many agricultural entrepreneurs’ livelihoods in the region.
According to FAO-ECLAC (2020a), the value of exports of the agricul
tural sector fell by 7.0% compared with 2019. The most affected sub
sectors were fresh products, including fruits, vegetables, fish, and live
animals. Coffee is particularly emblematic for the region. On the supply
side, the lockdown restricted export activities, including the function of
warehouses and ports. Honduras and Guatemala reported a decrease of
7% and 4% in shipping, respectively (Hernandez et al., 2020). On the
demand side, the COVID slowed down economic growth in Europe and
the United States, affecting the overall coffee consumption. This crisis
may also affect the demand for the specialty and certified coffees pro
duced in the region as consumers demand shifts to cheaper brands
(Hernandez et al., 2020).

4.2. Major response trends observed within the agri-food systems
After the first sanitary measures were implemented in the countries
of the CAM region, all actors in the agri-food systems, including farmers,
governments, the private sector, and civil society, implemented a wide
range of mechanisms to palliate the effect of these measures in the
functioning of the agri-food systems. With those measures, they wanted
to ensure food availability for all social sectors and protect the poorest
and vulnerable in this unparalleled time. Shifts in consumer behavior in
response to the pandemic and associated measures also provoked agrifood system actors’ shifts. They sought to respond to these ongoing
shifts in both demand and operating environment, with implications
back into farming systems. For example, in many places, consumers
increased consumption of staples such as rice and processed foods are
given decreased access to markets and other venues for fresh local foods
such as vegetables, fruits, and animal products (FAO-ECLAC, 2020a,
2020b). Consumers increased reliance on supermarkets for food pur
chases, and many purchased larger volumes of food less frequently due
to mobility restrictions. In some cases, imports were interrupted (either
due to border complications or lockdowns in other production coun
tries), allowing for expanded domestic or local producers’ expanded
opportunities. It is in this context that we highlight in this section four
response trends with important implications for the agricultural sector.

4.1.2. High dependency on imports for food
CAM countries became highly dependent on imports of foods to meet
their population’s basic dietary needs. Rice, maize and wheat imports
from outside the region are essential, particularly for El Salvador, Pan
amá, and even Honduras. Dairy, beans, meat, and even vegetables are
the most critical food products traded within the region. The initial news
of global trade disruptions and considerations of border closings brought
into focus the high level of dependency within CAM on food imports for
basic food security, and governments responded diversely with
increased imports, grain stores, and incentives for production in the
context of COVID-19 with differing effects (FAO-CELAC, 2020).
4.1.3. Rural households increasing dependence on off-farm income
Rural households in the region, mainly smallholders, combine
farming with other income sources, including wage labor in the agri
cultural sector, employment in other sectors, value-added, migration,
and remittances (Taylor et al., 2010). In the context of COVID-19, these
diverse income streams allowed these farmers greater flexibility to in
crease or reduce agricultural production versus time dedicated to other
income-generating activities. Remittances dropped during the first six
months of the pandemic but then rebounded (Noe-Bustamante, 2020).
On the negative side, the pandemic’s effect on employment directly
affected the income streams that these households use to invest in
agriculture.

4.2.1. Alternative value chains for food products
One of the most stunning effects of the COVID-19 pandemic was the
growth of alternative food chains, procurement, and provisioning stra
tegies. This trend was driven by all actors, including producers, brokers,
and consumers. Many short value chains emerged, some through local
grocery stores and producers/processors moving further up the value
chain to reach customers in their homes. Most of these new business
models were more direct, local, and shorter value chains than previ
ously. Direct marketing and delivery services played a crucial role in
facilitating food availability to the general population and new outlets
for farmers’ products.
4.2.2. Collective action by farmers
Social networks showed a vital asset of the agri-food system to
overcome the pandemic’s limitations in the CAM region. Organization
and solidarity among farmers in the purchase of inputs, commerciali
zation of products, and technical and financial support have been critical

4.1.4. The importance of mobility for farming and farm households
Rural livelihoods and mainly farming ones are notably dependent on
mobility – farmers’ ability to travel to markets to purchase inputs or
seeds, sell agricultural products, access financial services, and provision
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in supporting alternatives for accessing markets, inputs, and agriculture
services. The integration of networks between farmers and consumers
has also emerged. Both have strengthened the social capital across all
types of farming systems in the CAM region and played a crucial role in
alleviating the immediate impact of the sanitary measured imposed to
fight COVID-19.

in the region continue to collaborate and generate coordinated actions to
improve the resilience of the agri-food systems in the region and protect
the livelihood of farmers, notably those most vulnerable? How would
the different types of farming systems look like in a post-COVID-19 era
and what changes are needed to maintain their viability and their
contribution to the agri-food system? Would all these changes entail a
transformation in the long term for agri-food systems in the CAM region
for increased resilience?
While these questions remain open, there are a few hypotheses we
would like to propose vis a vis future trends to prepare for. First, it is
clear that progress on the SDGs in the region will be severely affected.
While in most countries in the CAM region focus within the rural sector
has slowly shifted from food security (zero hunger) to economic devel
opment (no poverty) with increasing attention to climate adaptation and
mitigation (Climate Action), we think it is safe to say that the focus will
quickly shift back to food security (zero hunger) as the economic effects
of the crisis throw many more households back below the poverty line,
with important implications for the investments needed to sustain ad
vances in economic development and climate resilience in rural areas.
Second, the COVID-19 pandemic has put a spotlight on vulnerabilities in
the health sector and funding for the near future may be focused on SDG
3, good health and wellbeing, but given the correlates between COVID19 impact and overall nutritional status, including diet related noncommunicable diseases (NCDs), there will likely be more attention to
these kinds of health issues. This could drive increased consumption of
more healthy, non-processed foods which could favor domestic agri
cultural producers so could spill over into the agricultural sector in a
positive way. Third, the heightened realization of import dependence for
some countries for basic foodstuffs may lead governments to promote
domestic production and consumption and shorter value chains which
would benefit smaller farmers who produce food crops.
The COVID-19 in the CAM region has showed some of the flaws of
the agricultural systems as well as the strength of some actors within the
agri-food systems to innovate and improve their resilience. It calls for a
moment of reflexivity to address the dominant agricultural development
strategy and to devise an alternative development model based on the
sustainability of the agri-food systems where all actors, including the
large diversity of farming systems, contribute producing enough local
healthy food as well as economic growth in a culturally and ecologically
appropriate way, for a region in important need of it.

4.2.3. Digital innovation
A breakthrough was resulting from the social distancing and sanitary
measures promoted by governments in the CAM region during this
initial stage of the COVID-19 pandemic was the proliferation and
expanded use of digital mechanisms and information and communica
tion technologies (ICT’s). ICT helped facilitate information, trans
actions, and new business models within the sector to respond to
households, businesses, and farmers’ needs (FAO, 2020c). Innovative
solutions for farmers’ services were an essential part of this trend as
governments, NGOs, and private extension services were forced in the
early months to innovate in digital forms for reaching farmers and
continuing to provide information services and technical assistance.
Tools used ranged from educational platforms to essential messaging
services, as well as financial and commercial platforms. In addition to
facilitating transactions at a distance, the explosion in digital platforms’
use by different actors introduced new possibilities for communication,
business transactions, and information that may have taken many years
to emerge without the pandemic. This trend will likely have important
implications for many areas of work in the sector beyond the pandemic
(FAO, 2020c).
4.2.4. The growth of the role of delivery services in the agri-food system
With the desperate need from consumers to acquire food products
and the need for food sector businesses to sell their products, existing but
incipient delivery services found an opportunity to grow did. Delivery
platforms, which offer a digital means for ordering and paying for
products from diverse providers, expanded their clients in terms of
households and businesses (Martinez et al., 2020). Many restaurants,
stores, and even supermarkets began to offer delivery services, and the
range of what one could purchase from the home grew exponentially.
While these delivery services have grown mainly in urban areas serving
retailers or restaurants, they have allowed many smaller food-related
businesses to continue operating, ensuring demand for their farmer
suppliers and reopening those market linkages. As these services mostly
use digital payment forms, they are likely expanding digital financial
services within the sector.
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4.2.5. A more visible role of the state
The state’s role in regulating the sector became much more visible.
They implemented policies and programs that impacted and went
beyond most countries the kind of state intervention seen or imagined in
the past. Strict regulation of the mobility of people, transport, retail,
food service, and unprecedented social programs like cash transfers and
food distribution were quickly put in place by governments. At the
regional level, the Central American Integration System also became a
more visible actor, facilitating regional responses and, in particular,
early commitments and work on how to ensure within region commerce,
COVID-19 monitoring, and responses to the immediate effects of the
COVID-19 pandemic.
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Supplementary data to this article can be found online at https://doi.
org/10.1016/j.agsy.2021.103178.

If the uncertainties and disequilibrium generated by the pandemic in
these first months were already very large, what the future would look
like after this shock is difficult to imagine. Would changes associated
with the response to the COVID-19 emergency such as the shortening of
value chains, the strengthening of local markets and forms of organi
zations and the overwhelming role of ITC’s linking producers, pro
cessors and consumers remain in the longer term? Would governments
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agroalimentaria de Latinoamérica. Technical Report. Texas A&M. https://doi.org/
10.13140/RG.2.2.34409.11365.
Brogan, K., McGuinness, E., 2013. Assessment of Remittances in Honduras: The Role of
Remittances Along the corredor seco (FIELD Report No. 19). Washington DC. USAIDACDI/VOCA-FHI360.
Cassanova, S., 2020. Diversification: Key Word in Times of Covid-19. https://www.rikolt
o.org/en/news/diversification-key-word-times-covid-19 (accessed on October 5th,
2020).
CLAC (Latin American and Caribbean Network of Fair Trade Small Producers and
Workers), 2020. Statement on Effects of COVID-19 in Latin America and the
Caribbean. http://clac-comerciojusto.org/en/2020/04/statement-on-effects-of-co
vid-19-in-latin-america-and-the-caribbean/ (accessed on October 5th, 2020).
Coll, M.F., 2020. La despoblación de Centroamérica por el Covid-19. Forbes Mexico.
https://www.forbes.com.mx/la-despoblacion-de-centroamerica-por-el-covid-19/.
ECLAC (Economic Commission for Latin America), 2020a. The Effects of the Coronavirus
Disease (COVID-19) Pandemic on International Trade and Logistics (Special Report
COVID-19 no. 6). Santiago de Chile. https://repositorio.cepal.org/bitstream/h
andle/11362/45878/1/S2000496_en.pdf.
ECLAC (Economic Commission for Latin America), 2020b. Statistical Bulletin:
International Trade in Goods in Latin America and the Caribbean - second quarter
2020–40. Available in. https://www.cepal.org/sites/default/files/publication/files/
46518/Boletin_40_ingles.pdf.
FAO, 2020a. FAOSTAT. http://www.fao.org/faostat/en/#data (accessed on August 2nd,
2020).
FAO, 2020b. Repercusiones de la enfermedad por coronavirus (COVID-19) en los
trabajadores informales. http://www.fao.org/3/ca8560es/CA8560Es.pdf.
FAO, 2020c. Food Systems and COVID-19 in Latin America and the Caribbean: The
Opportunity for Digital Transformation. http://www.fao.org/3/ca9508en/CA9
508EN.pdf.
FAO-CELAC, 2020. Seguridad Alimentaria bajo la Pandemia de COVID-19. Santiago,
FAO. https://doi.org/10.4060/ca8873es.
FAO-CEPAL, 2020. Sistemas Alimentarios y COVID-19 en América Latina y el Caribe:
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