
Frontiers in Sustainable Food Systems 01 frontiersin.org

Local food system disruptions: 
insights from the effect of 
COVID-19 on the livelihood of 
smallholder farmers in Koga 
irrigation scheme, Amara Region, 
Ethiopia
Million Gebreyes 1*, Detlef Müller-Mahn 2, Abyiot Teklu 3 and 
Belay Simane 3

1 International Livestock Research Institute (Ethiopia), Addis Ababa, Ethiopia, 2 Institute of Geography, 
University of Bonn, Bonn, Germany, 3 College of Development Studies, Addis Ababa University, Addis 
Ababa, Ethiopia

The primary goal of this paper is to investigate the impact of COVID-19 on the 
livelihoods of smallholder farmers in Ethiopia. The study focused on how the 
pandemic impacted farmers’ access to markets, inputs, and labor, as well as their 
income and food security. The primary data consisted of panel data collected 
in three waves between 2018 and 2022. The three waves of data included pre-
pandemic face-to-face interviews in August 2018, followed by phone surveys in 
June 2020 and November 2022. The study included a sample of 107 households 
from eight villages. The quantitative data was analyzed using descriptive statistics 
and an econometric analysis of difference-in-difference (DID) technique. The 
results show that the majority of farmers (76.6%) reported that COVID-19 has 
had a significant impact on their ability to purchase food from the market due 
to a variety of factors, including increased prices, limited availability of certain 
food items, disruption in supply chains, or reduced income for purchasing food. 
Disruptions in income-generating activities seriously affected farmers and their 
families, including financial hardship and food security concerns. Hence, 37, 32, 
25, and 6 percent of farmers were mildly food secure, mildly food insecure, 
moderately food insecure, and severely food insecure, respectively. Reduction in 
household income was one of the most critical challenges farmers faced during 
the outbreak of the COVID-19 pandemic that affected food insecurity. As expected, 
the spread of the pandemic significantly reduced agricultural labor participation. 
Hence, households relying on income from agricultural labor have experienced 
worsened food insecurity. This suggests that the reduction in agricultural labor 
opportunities, potentially due to restrictions or disruptions caused by the pandemic, 
has had a negative impact on the food security of these households.
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Introduction

The COVID-19 pandemic had significant impacts on health and food systems across the 
globe. In response, governments imposed a range of measures to contain the spread of the 
virus, such as social distancing, restrictions on mobility, and the temporary closure of 
workplaces, or “lockdowns” (Devereux et al., 2020). Consequently, the COVID-19 pandemic 
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has significantly impacted the global economy, and Ethiopia has not 
been exempt from its effects.

In Ethiopia, the first recorded case of COVID-19 was confirmed 
in Addis Ababa on March 13, 2020. Since then, the virus spread to 
all 11 regions. By mid-October 2020, the number of confirmed 
cases had surpassed 89,000, resulting in over 1,350 confirmed 
deaths. Addis Ababa accounted for about 53% of the confirmed 
cases, with other heavily affected regions including Oromia 
(13.5%), Tigray (8%), Amhara (7%), and SNNPR (4%) (Abay 
et al., 2020b).

The Ethiopian government implemented several measures to slow 
the transmission of the virus. These included restrictions on people’s 
movement, the closure of schools, and orders to stay at home. These 
measures culminated in the declaration of a state of emergency on 
April 8, 2020. Before that, various restrictions were imposed, such as 
prohibiting overcrowded public transportation and large gatherings. 
Primary and secondary schools were closed, and universities and 
colleges followed suit on March 16, 2020. Domestic travel restrictions 
were enforced on March 21, 2020, and the movement of people across 
all borders was halted on March 22, 2020. On March 23, 2020, 
mandatory quarantine measures were imposed for international 
travelers, and stay-at-home or shelter-in-place orders were 
implemented. In rural Ethiopia, several regional governments 
imposed restrictions on public transportation and other vehicle 
movement between towns and rural areas (Hirvonen et al., 2021).

A state of emergency was declared on April 8 at the federal level. 
Land borders were closed, except for cargo. Facemasks became 
compulsory in public spaces. Restrictions on cross-country public 
transportation and city transportation were also declared; for example, 
the carrying capacity of public transportation providers was limited 
to half of their normal capacity. Some administrative regions, like the 
Amhara Regional State, took even stricter measures by closing 
restaurants and limiting movement between rural and urban areas. 
Adherence to these measures and other recommended virus 
prevention practices was reportedly high (Hirvonen et  al., 2021). 
Unlike other countries in the region, Ethiopia never went into a total 
lockdown that severely restricted movement or imposed curfews 
(Arndt et al., 2020). However, the pandemic severely disturbed the 
economy, including agriculture, a crucial sector of the country’s 
economy. Smallholder farmers, who comprise most of the agricultural 
sector, have been particularly vulnerable to the economic shocks 
caused by the pandemic (Asegie et al., 2021).

Smallholder farmers in Ethiopia have generally been vulnerable 
to economic shocks caused by pandemics and other crises (Aragie 
et al., 2020; Tofu et al., 2022). Because government measures to control 
the spread of the virus, such as lockdowns and travel restrictions, 
limited farmers’ access to markets, inputs, and labor, the 
unprecedented crisis affected the livelihoods of smallholder farmers 
across the country (Abagero et  al., 2022). As a consequence, 
COVID-19 caused significant disruptions to the food system, 
decreasing the supply and demand for agricultural products, and 
causing lower prices for farmers (Abay et  al., 2020b). Despite the 
importance of smallholder farmers for Ethiopia’s economy, and the 
detrimental impact of COVID-19 on their livelihoods, the question 
how the pandemic affected their livelihoods has so far not been 
sufficiently addressed in scientific research. This is where this current 
study wants to make a contribution. It addresses the following 
research questions:

 • How has the COVID-19 pandemic disrupted the local food 
system and impacted the livelihoods of smallholder farmers in 
Ethiopia, specifically in terms of their access to markets, inputs, 
and labor, as well as their income and food security?

 • What are the challenges that smallholder farmers in Ethiopia 
have faced as a result of the COVID-19 pandemic?

 • How has the pandemic affected smallholder farmers’ access to 
markets, inputs, and labor?

 • What has been the impact of the pandemic on smallholder 
farmers’ income and food security?

 • What policy responses have been implemented to support 
smallholder farmers in Ethiopia during the pandemic, and how 
effective have these responses been?

This study is significant for several reasons. First, it provides 
insights into the challenges faced by smallholder farmers in Ethiopia 
during the COVID-19 pandemic and how these challenges have 
affected their access to markets, inputs, labor, income, and food 
security. Second, this study contributes to the knowledge on the 
impact of the COVID-19 pandemic on smallholder farmers in Africa, 
and specifically in Ethiopia. This research will also provide a basis for 
future research on the topic, together with some practical 
recommendations for policymakers, development practitioners, and 
other stakeholders.

Literature review

Previous studies have highlighted the vulnerability of smallholder 
farmers in Ethiopia to economic shocks caused by crises such as 
droughts and food price spikes. These studies highlighted the 
importance of smallholder farmers to Ethiopia’s economy, and their 
precarious livelihoods. However, research on how the COVID-19 
pandemic affected these vulnerable groups is limited.

Several studies explored the impact of the pandemic on agriculture 
in other countries. For example, Kansiime et al. (2021) found that 
COVID-19 disrupted the food supply chain in Uganda, resulting in 
decreased demand for agricultural products and lower prices for 
farmers. Inegbedion (2021) showed that the COVID-19 lockdown 
significantly constrained farm labor, transportation, and security in 
Nigeria, while food security was threatened by insufficient labor, 
transportation, farmers’ morale, and farm coordination. Harris et al. 
(2020) showed that the impact of COVID-19 and subsequent 
government policies to slow down the pandemic resulted in the rolling 
back of India’s previous impressive economic gains. Abay et al. (2020a) 
proved that COVID-19 affected mothers’ and children’s diets in 
Ethiopia by changing the composition of their diets, because the 
consumption of animal-source foods declined. Mahmud and Riley 
(2021) demonstrated in a study on rural Uganda, that the COVID-19 
lockdown’s adverse effects were more significant for households that 
were relatively wealthier. Yegbemey et  al. (2021) found that the 
pandemic has affected smallholder farmers in Nigeria by limiting their 
access to inputs and labor. The literature review clearly indicates that 
the main impact of the COVID-19 pandemic on smallholder farmers’ 
livelihoods was the disruption of supply chains and the decline of food 
security. Still, more research is needed to understand the specific 
impacts of the pandemic on livelihood assets, and to identify suitable 
policy responses in support of local livelihoods.
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The theoretical framework for this study on the impact of 
COVID-19 on the livelihoods of smallholder farmers in Ethiopia 
draws from several theoretical perspectives. First, the study refers 
to the concept of vulnerability, which is central to understanding 
the challenges faced by smallholder farmers in Ethiopia during the 
pandemic. From food systems point of view, vulnerability is 
understood as “the risk of a system being exposed to adverse events 
and falling into vicious loops that jeopardize food security and 
other desirable food system outcomes” (Zurek et  al., 2022). 
Smallholder farmers in Ethiopia are particularly vulnerable to the 
economic shocks caused by the pandemic due to their limited 
resources and lack of access to support services. Second, the study 
draws on the concept of food system resilience, which refers to the 
ability of the food system actors to adapt their activities to resist 
disruptions, adapt their activities to return to desired outcomes 
following disruption and when needed accepting alternative food 
system outcomes after disruption (Zurek et al., 2022). Resilience is 
particularly relevant in the COVID-19 pandemic, as smallholder 
farmers in Ethiopia need to adapt to changes in the availability of 
inputs, labor, and markets to maintain their livelihoods. The 
resilience approach draws on the social-ecological systems (SES) 
framework, which emphasizes the interdependence of social and 
ecological systems (Berkes and Ross, 2013). The SES framework is 
particularly relevant for smallholder farmers in Ethiopia, as their 
livelihoods are closely linked to the natural environment. The 
framework highlights the need for integrated and collaborative 
approaches to addressing the challenges faced by smallholder 
farmers that consider the complex interactions between social and 
ecological systems.

The theoretical framework for this study emphasizes the 
importance of understanding the vulnerabilities and resilience of 
smallholder farmers in Ethiopia in the context of the COVID-19 
pandemic and highlights the need for integrated and collaborative 
approaches to supporting their livelihoods. The framework guided the 
research question, objectives, and methodology of the study and the 
analysis and interpretation of the findings.

Empirical studies on the impact of COVID-19 on the livelihoods 
of smallholder farmers in Ethiopia highlighted several key findings. 
These studies used a range of research methods, including surveys, 
interviews, and case studies, to examine the effects of the pandemic 
on smallholder farmers.

One key finding is the impact of COVID-19 on the availability of 
inputs, particularly seeds and fertilizers. Kassie et al. (2020) found that 
the pandemic had disrupted the supply chain of agricultural inputs, 
leading to shortages and increased prices which has significantly 
impacted smallholder farmers, who rely on these inputs for their 
livelihoods. Another key finding is the impact of COVID-19 on access 
to labor. Many smallholder farmers in Ethiopia rely on seasonal 
migrant workers to help with planting and harvesting. However, the 
pandemic led to restrictions of the movement of people, making it 
difficult for farmers to access the labor they need. Tefera et al. (2022) 
found that many smallholder farmers had to rely on family members 
for labor during the pandemic, which increased the workload and 
reduced productivity. Furthermore, the pandemic had a significant 
impact on the markets for agricultural products. Underhill et  al. 
(2023) found that the pandemic reduced demand for agricultural 
products, particularly for high-value crops such as vegetables, due to 

the increased market price. This reduced income for smallholder 
farmers, who are already vulnerable to market fluctuations.

Previous studies on the impact of COVID-19 on the livelihoods 
of smallholder farmers in Ethiopia used a range of econometric 
analysis methods to examine the effects of the pandemic on 
agricultural production, income, and food security, including 
regression analysis, propensity score matching, and difference-in-
differences analysis. Regression analysis is a commonly used method 
for examining the relationship between a dependent variable and one 
or more independent variables. Several studies applied regression 
analysis to examine the impact of COVID-19 on agricultural 
production and income. For example, Kassie et  al. (2020) used a 
regression analysis to examine the effect of COVID-19 on the 
availability and prices of agricultural inputs in Ethiopia. Propensity 
score matching is a method for comparing outcomes between two 
groups that are not randomly assigned. Several studies used propensity 
score matching to examine the impact of COVID-19 on smallholder 
farmers compared to other groups. For example, Tefera et al. (2022) 
used propensity score matching to compare the impacts of COVID-19 
on smallholder farmers and urban households in Ethiopia. Difference-
in-differences analysis is a method for comparing changes in outcomes 
between two groups over time. This method was used to examine the 
impact of COVID-19 on Ethiopia’s agricultural production and 
food security.

We use food system resilience as a conceptual framework for our 
paper. Food system resilience refers to “the ability of the different 
individual and institutional actors of the food system to maintain, 
protect, or successfully recover the key functions of that system despite 
the impacts of disturbances” (Béné et al., 2023, p. 1438). Embarrassing 
the likelihood assets as key capabilities, the resilience lens for 
COVID-19 pandemic impacts would help us to uncover the interplay 
of structural issues (such as politics) with shocks and stressors (such 
as the pandemic) (Béné, 2020).

A critical analysis of previous studies on the impact of COVID-19 
on local livelihoods highlights several key issues and gaps in the 
literature. While these studies provide important insights into the 
challenges faced by smallholder farmers during the pandemic, several 
prevailing limitations should also be  taken into account. One key 
limitation of previous studies is their reliance on cross-sectional data. 
Many studies have used survey data collected during the pandemic to 
examine the impact of COVID-19 on smallholder farmers. While this 
data provides valuable insights into the immediate effects of the 
pandemic, it may not capture longer-term impacts or changes in 
response to policy interventions. Finally, there is a need for more 
research on the longer-term impacts of the pandemic on smallholder 
farmers in Ethiopia. While the immediate effects of COVID-19 are 
important to understand, the pandemic may have longer-term 
implications for agricultural production, food security, and 
livelihoods. Future research should address these gaps and provide a 
more comprehensive understanding of the impact of COVID-19 on 
smallholder farmers in Ethiopia.

The contextual analysis revealed that the first recorded case of 
COVID-19 in Ethiopia was confirmed on March 13, 2020, in Addis 
Ababa. In rural Ethiopia, several regional governments, including 
Amhara regional state, imposed restrictions on public transportation 
and vehicle movement between towns and rural areas. Some 
administrative regions, like Amhara Regional State, took even stricter 
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measures by closing restaurants and limiting movement between rural 
and urban areas.

The analysis of livelihood resources, trade-offs, and synergies 
reveals that the COVID-19 pandemic caused a decline in livelihood 
assets. Human capital can be affected due to a lack of awareness about 
the pandemic and imposed stay-at-home restrictions. The natural 
capital can be affected as the land was not cultivated using appropriate 
inputs due to a shortage of manual labor for land preparation in the 
area. The impact on financial capital was caused by restrictions of 
selling agricultural products due to partial lockdown and closed 
marketplaces. Moreover, credit and saving facilities were also closed 
due to the shut-down of government services. Physical capital suffered 
from the closure of markets, schools, and health facilities. And last but 
not least, social capital was severely affected by the government’s social 
distancing policy that prohibited the gathering of individuals.

Our analysis of institutional/organisational influences on 
livelihood assets and the composition of livelihood strategies showed 
that agricultural activities were severely hampered due to the lack of 
agricultural labor especially in irrigation areas, restricted market 
access, and lower demand for agricultural products. Analysis of 
livelihood portfolios and pathways revealed that households relied 
more on family labor, with a preference of subsistence crops for 
domestic consumption, not for the market. Eating stored food was the 
option households were left with at that time. The livelihood outcome 
analysis shows decreased farm income, increased food insecurity, and 
a general deterioration of well-being due to the COVID-19 pandemic.

Methodology

Description of the study area

The study area for this research is the Koga irrigation scheme, 
located south of Lake Tana in the Upper Blue Nile River Basin, 
Ethiopia. The scheme is specifically located near Merawi town which 
is located 35 km from the city of Bahir Dar. The Koga catchment is 
situated between 11°10′ and 11°22′ north latitude and 37°02′ and 
37°17′ east longitude. It encompasses an area of 22,000 hectares at the 
dam site (37°08′ E and 11°20’ N) and drains into the Koga River, 
which is a tributary of the Gilgel Abay River in the headwaters of the 
Blue Nile. Ultimately, the Gilgel Abay flows into Lake Tana, the largest 
lake in Ethiopia. The sampling population were farmers in the 
irrigation scheme and a control groups in the dam area. The irrigation 
users produce mainly for the market, targeting not only markets in the 
regional capital, Bahir Dar, but also extending to markets in Addis 
Ababa (Gebreyes et al., 2020).

Research design

A quantitative research design was used for the study. Data for this 
study were primarily obtained through surveys, and through 
secondary sources from published reports and datasets. The primary 
data were collected from 2018 to 2022  in three waves, including 
pre-pandemic face-to-face interviews in August 2018, and two 
follow-up phone surveys in June 2020 and November 2022. The study 
population for the control group comprises 1,654 households spread 
across five sub-villages. For the irrigation site, the sampling population 

was derived from irrigation blocks within the irrigation scheme. This 
scheme includes 12 irrigation blocks, serving nearly 10,000 
households. The two phone surveys were made possible, because 
coincidentally the phone numbers of respondents had been noted in 
the pre-pandemic survey. In this way it was possible to contact people 
again by phone. This allowed us to work with a sample of 107 
households from eight villages, which were selected for the study. The 
control group for the study were the respondents from Abiyot Fana 
village, with a sample size of 32 (see Table 1).

Descriptive statistics and econometric analysis of difference-in-
difference (DID) were employed to analyze the quantitative data. 
Econometric analysis was used to analyze the quantitative data to 
determine the causal impact of COVID-19 on the livelihoods of 
smallholder farmers. Regression models were used to estimate the 
effect of COVID-19 on food security. The panel data involved 
information on socio-economic characteristics, agricultural 
production and sales, access to markets, access to support services, 
government services, and the impact of COVID-19 on livelihoods.

To explore the effect of the COVID-19 pandemic on households’ 
food insecurity (our main livelihood outcome of interest), we exploit 
spatial variations in the livelihood strategies of households, being 
irrigation user and non-user as well as agriculture labor participation, 
along with the temporal variations in our outcomes of interest. 
We specifically estimate the following fixed effects specification to 
investigate the effect of the COVID-19 pandemic on the livelihood 
outcome of interest:

Irrigation and household food insecurity outcomes

 ht h 0 t 1 h t htPost Irrigation PostY α δ δ ε= + + ∗ +  (1)

Labor market participation and food insecurity outcomes

 ht h 0 t 1 h t htPost Agricultural labor PostY α γ γ ω= + + ∗ +  (2)

where htY  outcomes for each household h and round t stands for 
food insecurity hα  captures household fixed effects, tPost  is a dummy 
variable, assuming 1 for the post-COVID-19 round survey (2022) and 
0 for the pre-COVID-19 round (2018) survey. The parameter 
associated with this round dummy captures aggregate trends in food 
security outcomes. This variable also captures aggregate potential 
differences in our outcomes of interest driven by differences in survey 
methods (face-to-face or phone survey). htε  is an error term assumed 
to be  uncorrelated with COVID-19 cases, at least conditional on 

TABLE 1 Sample households by village.

Village name Freq. Percent

Abiot Fana 32 29.91

Kudmi 20 18.69

Enguti 20 18.69

Tekledib 15 14.02

Taringa 9 8.41

Koleta 8 7.48

Awta 2 1.87

Enamrit 1 0.93

Total 107 100
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household fixed effects and state-level policy responses. The household 
fixed effects in Equation 1 capture time-invariant heterogeneities 
across households. The specification in Equation 1 is a standard 
difference-in-difference approach, except that our treatment intensity 
variable is continuous.

Our identifying variation in Equation 1 comes from a combination 
of livelihood strategies variations in COVID-19 cases and temporal 
variations in our outcome of interest. The interaction term between 
irrigation and post-COVID-19 round survey dummy captures 
differential temporal evolution in food insecurity among households 
across livelihood strategies with varying exposure to the pandemic. 
We hypothesize that those households who are non = irrigation user 
are more likely to witness a higher increase in food insecurity as they 
do not have enough livelihood assets prior to the outbreak of the 
COVID-19 pandemic. Thus, the estimation in Equation 1 entails 
comparing the temporal evolution of food security outcomes for 
households using and not using irrigation.

The following variables have been included in the analysis:
1. Food security status: measured as the comparison of HFIAS and 

HDDS before and after the outbreak of COVID-19.
2. Household income change: measured as a self-reported 

comparison of incomes before and after the pandemic.
3. Agricultural production: measured as a self-reported 

comparison of agricultural production, the quantity and quality of 
crops, and livestock products produced by the household.

4. Market access is measured as the household’s ability to access 
local and regional markets to sell agricultural products.

5. Access to support services: measured as the household’s access 
to agricultural extension services, credit, and other forms of support 
from the government or non-governmental organizations.

Therefore, the survey questionnaire has been designed to collect 
information on food security, household income, agricultural 
production, market access, access to support services, and health 
status. The selection and measurement of variables in this study have 
been guided by the research question and objectives that allowed for 
a comprehensive analysis of the impact of COVID-19 on the livelihood 
our survey respondents.

Results and discussion

Descriptive results

Socio-demographic characteristics
The survey collected 107 panel data using face-to-face and phone 

interviews. The majority of the panel survey households are male-
headed households. The composition of the education level group 
showed that about 40, 24, 21, 11, and 4 percent of respondents have 
no education, basic education, first cycle and second cycle primary, 
and secondary education level, respectively. To typical empirical 
research in rural areas of Ethiopia, 53 percent of farmers neither read 
nor write, 23 percent only read and write, and only 24 percent had 
formal education (see Table 2).

Contextual analysis
In 2020, during the peak of the spread of the COVID-19 

pandemic, most respondents agreed that COVID-19 has had a 
significant impact on their mobility. Students were forced to return or 

stay home, travel to nearby towns (Merhaw) and the regional capital 
(Bahir Dar city) was reduced, travel to other nearby towns was 
affected, and family visitors from urban areas and traders from urban 
areas reduced visits.

Figure 1 shows, that in 2020, most respondents (53%) mentioned 
being impacted by the COVID-19 pandemic and travel restrictions 
following the state of emergency. A significant portion also mentioned 
the impact of the government’s decision to implement a lockdown for 
15 days (37%) and their personal decision to protect their family (24%).

These findings reflect the diverse and multi-faceted impact of 
COVID-19 on mobility, government services, and the overall well-
being of respondents. It highlights the challenges individuals and 
communities face due to the pandemic and the measures taken to 
mitigate its spread.

Figure 2 also shows that, in 2020, farmers responded that the 
people most seriously affected by the partial lockdown measures in 
society were traders (45%), women who sold traditional drinks (27%), 
farmers (18%), and extension workers (5%). The result aligns with the 
challenges businesses and commercial activities face due to restrictions 
on movement, closures of markets, and disruptions in supply chains 
during the lockdown. Women who sell traditional drinks were 
seriously affected due to the closure of traditional gathering places, 
limited social interactions, or changes in consumer behavior during 
the lockdown, impacting their income-generating activities. Farmers 
were seriously affected due to challenges in accessing inputs, labor 
shortages, disruptions in agricultural activities, or limitations in 
marketing their produce during the lockdown. Extension workers 
were seriously affected due to their limited ability to provide on-site 
support, conduct field visits, or deliver agricultural extension services 
during the lockdown, impacting their professional activities.

Farmers’ livelihood assets

Human capital
Figures  3, 4 show, among multiple responses of sources of 

information about COVID-19, a decrease in the number of people 
from 2020 to 2022 who get information about COVID-19 because the 
pandemic has subsided in recent days and community attention has 
been shifted towards the war in the north. In the 2022 survey, the 
pandemic was mentioned as a major concern only by 42% of the 
respondents, compared to 86% for the war in the north, 85% for 
fertilizer price hike and 73% for general inflation.

Natural capital
Figure  5 shows specific agricultural activities directly and 

indirectly affecting farmland productivity. Nearly 30% of farmers 

TABLE 2 Education level of respondents.

Educational level Percent

No formal education 40.19

Basic education 26.17

First cycle school (1–4) 28.04

Second cycle school (5–8) 2.8

Secondary school (9–10) 1.87

Total 100

Source: Panel (2020, 2022).
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mentioned that the availability of agricultural inputs had been 
impacted due to limited access to seeds, fertilizers, pesticides, or 
other necessary farm inputs. In addition, approximately 22% of 
farmers stated that they had experienced labor availability 
challenges due to restrictions on movement, labor shortages, or the 
migration of workers to different areas. Around 16% of farmers 
reported difficulties accessing agricultural extension services that 
provide valuable information, guidance, and support to farmers. 
Some 16% of farmers mentioned that water availability had been 
affected due to water supply system changes and irrigation 
distribution facility disruptions. Approximately 8% of farmers 
mentioned issues with local cooperative services due to challenges 
in accessing credit, marketing support. Another 8% of farmers 
reported challenges with local administration services that 
encompass issues related to permits, licenses, or administrative 
support that farmers rely on for their operations. Hence, disruptions 
in various market and government services due to the pandemic 

affected the productivity of farmlands, affecting the livelihood 
of farmers.

Financial capital
The pandemic affected the livelihood of respondents through its 

effect on their financial capital. Approximately 85% of farmers 
mentioned that their agricultural product market had been affected 
due to reduced demand, market closures, supply chain disruptions, or 
transportation limitations, which can impact farmers’ ability to sell 
their produce. Around 72% of farmers reported that income-
generating activities had been affected, aligning with the earlier 
challenges regarding reduced market access and disruptions in 
economic activities, directly impacting farmers’ income streams.

Table 3 shows, in 2020 and 2022, approximately 59 and 35% of 
farmers, respectively, mentioned that the sale of vegetables had been 
affected due to disruptions in supply chains, reduced demand from 
markets or consumers, or restrictions on movement that affected 

FIGURE 1

Perception of causes of the impact of COVID-19 on respondents livelihood.

FIGURE 2

Perception of COVID-19 vulnerable members of the community.
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transportation and distribution. In 2020 and 2022, around 55 and 28% 
of farmers reported difficulties in selling eucalyptus due to restrictions 
on the cross-border trade between North Sudan and Ethiopia. In 2020 
and 2022, approximately 23 and 25% of farmers stated that the sale of 
maize or wheat had been affected due to disruptions in supply chains, 
reduced demand from markets or consumers, or restrictions on 
movement that affected transportation and distribution. In 2020 and 
2022, About 20 and 12% of farmers mentioned challenges in selling 
teff or sorghum. As these crops are staple grains and important cash 
crops, market disruptions significantly impact farmers’ incomes and 
food security.

Regarding COVID-19’s effect on income-generating activities, in 
2022, a significant proportion of farmers have experienced disruptions 
in their income sources due to the pandemic. For transport provision, 
approximately 53% of farmers mentioned that their income from 
transport provision had been affected due to reduced travel demand, 
restrictions on movement, or limitations on public transportation 
services during the pandemic. Around 45% of farmers reported 
difficulties in generating income from agriculture could be attributed 
to challenges in accessing markets, disruptions in supply chains, 
reduced demand for certain agricultural products, or limitations in 
farming operations due to the pandemic. However, in 2020 and 2022, 

FIGURE 3

Source of information on COVID-19 in 2020 and 2022 surveys.

FIGURE 4

Major concerns that the respondents identify in 2022 survey.
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(90 and 7%) of farmers reported that their agriculture labor 
participation had been affected due to labor shortages, reduced 
demand for agricultural labor, or changes in agricultural activities 
during the pandemic.

COVID-19 incurred additional costs for the households. 
Transport costs to town and expenses for children out of school 
were the most significant ones. Households have incurred 
increased transportation costs when traveling to town due to 
reduced public transportation options, increased fuel prices, or the 
need to adhere to social distancing measures while commuting. 
These additional expenses can strain household budgets. Another 
significant cost mentioned is the expense incurred when children 
are out of school because the disruption of regular schooling due 
to the pandemic has added financial burdens to households. As a 
result of these additional costs and the decrease in income-
generating activities, it is understandable that household incomes 
were affected.

Approximately 85% of respondents mentioned that they 
incurred additional costs due to COVID-19. respondents stated they 
incurred additional costs due to increased transportation costs, price 
hikes on consumer goods, increased expenses on out-of-school 
children and robbery due to limited low enforcement These costs 
can significantly impact household budgets and financial stability 
during these challenging times. Hence, it is reported that 54% of 
respondents reported a change in income due to COVID-19. Among 

those who experienced changes, 47% mentioned experiencing a lot 
less income.

Physical capital
Figure 5 shows the institutional and physical capital affected by 

COVID-19. Respondents stated COVID-19 affected the government 
services they receive, among them include water distribution services 
(37.8%). The technicians who were opening irrigation canel gates were 
not unable to travel to all the places to open and close the gates. Access 
to reliable water is crucial for irrigated agricultural activities, and 
disruptions in water distribution services significantly impacted farmers.

Social capital
Approximately 60% of the respondents mentioned that their 

social relations had been affected by the pandemic. The travel 
restrictions and the increase in transportation cost limited 
respondent’s mobility to the urban area to visit family and friends. 
During the initial period, there were also pressures from the local 
administration to limit religious gatherings. In addition, the reduced 
travel and social engagement during market days aggravated the social 
impact of the pandemic. Social relations play a vital role in rural 
communities, and the disruptions caused by COVID-19, such as 
physical distancing measures or limited social interactions, can lead 
to isolation and impact social support networks.

Livelihood strategies
Regarding the livelihood strategies, all depend on agriculture, 

while 35, 18, 17, 14, 12, and 5 percent of the panel additionally 
engaged in off-farm and non-farm activities such as agricultural labor, 
charcoal making, transport service provision, selling traditional drink, 
carpentry and other, non-farm activities, respectively (see Figure 6).

Farmers reported that they could not sell in the market, and the 
food items they needed from the market were not accessible. The 
majority of farmers (76.6%) reported that COVID-19 has significantly 
impacted their ability to purchase food from the market due to various 
factors, such as increased prices, limited availability of certain food 
items, disruptions in supply chains, or reduced income for purchasing 

FIGURE 5

Perception of agricultural activities affected by COVID-19.

TABLE 3 Perception of agricultural products marketing affected by 
COVID-19.

Agriculture products 
(in percent)

2020 2022

Vegetables 59 35

Eucalyptus 55 28

Maize or wheat 23 25

Teff or sorghum 20 13

Source: Panel (2020, 2022).
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food. Thus, the COVID-19 pandemic and associated measures have 
had broad economic implications, affecting various sectors and 
livelihoods. The disruptions in income-generating activities can have 
significant consequences for farmers and their families, leading to 
financial hardships and food security concerns. Hence, 37, 32, 25, and 
6 percent of farmers were mildly food secure, moderately food 
insecure, and severely food insecure, respectively.

In the panel data, most farmers (92%) reported that their 
agricultural production activities had been affected. This included 
disruptions in input supply (29.9 percent), labor availability (22.1 
percent), agricultural extension services (15.6 percent), irrigation 
water availability (15.6 percent), local cooperative services (8.4 
percent), and local administration services (8.4 percent).

For short-term and long-term plans, a significant proportion of 
respondents (53% for short-term and 32% for long-term plans) 
acknowledged that COVID-19 has affected their plans. This indicates 
the need for farmers to adapt their strategies and adjust their goals to 
navigate the challenges posed by the pandemic. Regarding long-term 
plan change, about 32 percent said COVID-19 made them change 
their plans for themselves and their family. About 94 percent said 
COVID-19 had affected the future of education of his/her children 
and has affected the crops that he/she grow, 85 percent said COVID-19 
had affected the income they earn, and 58 percent said COVID-19 had 
affected his/her social relations.

Government services approximately 29% of respondents reported 
that government services were affected. Governments, relevant 
agencies, and stakeholders must address these challenges and support 
farmers during these difficult times (Figure 7).

Food security
The food security status result showed that 32 of households are 

food secure while 37, 25, and 6% of the households are mildly, 
moderately, and severely food insecure, respectively. This result shows 
that more than three fourth (78%) of the households were food 
insecure due to the effects that COVID-19 has brought to the 
respondents (Figure 8).

Effect of COVID-19 on households’ anxiety 
and uncertainty about household food 
access

Table  4 indicate the level of frustration and despair about 
respondents’ daily food consumption comparing scenarios in 2018 

and 202. The HFIAS occurrence questions relate to three different 
domains of food insecurity (access) found to be familiar to the cultures 
examined in a cross-country literature review (Maxwell et al., 2013). 
The questionnaire first asked respondents about their anxiety and 
uncertainty about their household food supply. Then it asked about 
insufficient food quality. And finally, it asked about insufficient food 
intake and its physical consequences. Hence, compared to the survey 
period in 2018, in 2022, 46. Six percent of the households were 
worried and uncertain about the household food supply in 2022, 12 
percent said that due to lack of resources, they were not able to eat the 
kinds of foods they preferred and 4 percent said they had to eat some 
foods that you did not want to eat. Hence, compared to 2018, in 2022, 
more households were obliged to eat insufficient quality food 
(including variety and preferences of the type of food). In the same 
line, 15.5 percent said they had to eat a smaller meal than they felt they 
needed, 13.6 percent said they had to eat fewer meals in a day because 
there was not enough food. These results are indicative of the 
consequential impacts of COVID-19 on household food insecurity.

Econometric results

Food security outcomes
In this section, we present estimation results for Equations 1 and 

2 indicate how food security outcomes have varied with livelihood 
strategies. Table 5 shows the effect of the COVID-19 pandemic on 
livelihood outcomes of food insecurity, measured by the Food 
Insecurity Access Scale (HFIAS), Household Dietary Diversity Score 
(HDDS), and Food Consumption Score (FCS). The interaction 
between the irrigation variable and the post-COVID-19 dummy 
captures the livelihood strategies variation in the evolution of our 
outcomes of interest associated with varying exposure to the spread of 
the pandemic. A positive and significant coefficient shows that 
irrigation users are likely to experience greater increases in the 
probability of food insecurity relative to pre-COVID-19 period. 
Hence, the negative pre-post variable coefficient for HFIAS, show that 
compared to the pre-COVID-19 period, the food security level of the 
irrigation users and non-users households has improved in the past 
4 years. Similarly, the HDDS coefficient for the pre-post variable 
shows that the post-COVID-19 period has better food quality 
consumed than the pre-COVID-19 period. However, for irrigation 
users, the COVID-19 pandemic has worsened food insecurity 
outcomes compared to non-irrigation households.

These findings are concurrent with several literatures such as FAO 
et al. (2020) that reported the disruptions in food supply chains and 
changes in market dynamics made irrigation users vulnerable to food 
insecurity. In addition, Adhikari et al. (2021) reported that the effect 
of COVID-19 on irrigation users, including reduced access to inputs, 
changes in cropping patterns, and financial constraints. Similarly, 
IFPRI (2020) reported that irrigation users faced challenges such as 
disruptions in input supply, labor shortages, and market disruptions 
during COVID-19 pandemic.

Furthermore, the random effect of agricultural income has shown 
that households with better agricultural income have better food 
security outcomes than those with less agricultural income. Regarding 
food consumption and quality, the post-COVID-19 food security 
outcome is better than the pre-COVID-19 period. The plausible 
explanation could be due to the partial lockdown and inaccessibility 

FIGURE 6

Respondent farmers’ livelihood strategies.
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of marketplaces; households turned their market surplus production 
to their food consumption. This finding is supported by Abay et al. 
(2020b), who reported that children consumed more dietary diversity 
food than in the pre-COVID-19 period as a result of disruptions in 
some value chains, particularly those perishable foods that rural 
households typically produce for markets (e.g., fruits, vegetables, 
eggs), as these foods are temporarily consumed at home.

Labor market participation outcomes
Reduction in household income was one of the most critical 

challenges farmers faced during the outbreak of the COVID-19 
pandemic, that can affect food insecurity. As expected, the spread of 
the pandemic is associated with a significant reduction in agriculture 
labor participation. The interaction term in column 1 of Table 5 shows 
that households who earn their income from agriculture labor are 
associated with an increase in food insecurity due to the outbreak of 
the COVID-19 pandemic. The second and the third columns present 
the quality and quantity of food consumption, which shows 
significantly increased food insecurity. The analysis in Table 4 shows 
that the spread of the pandemic is associated with a significant 
decrease in agricultural labor participation, as indicated by the 

interaction term in column 1. This implies that households relying on 
income from agricultural labor are more likely to experience an 
increase in food insecurity due to the outbreak of the COVID-19 
pandemic. This suggests that the reduction in agricultural labor 
opportunities, potentially due to restrictions or disruptions caused by 
the pandemic, has had a negative impact on the food security of 
these households.

This findings supports, labor shortages caused by illness and 
movement restrictions have significantly affected agricultural 
activities, as documented by Amare et  al. (2021). The reduced 
availability of labor has further aggravated the challenges faced by 
farmers. These disruptions have had a cascading effect on price 
fluctuations and income losses for farmers, as outlined by Abay et al. 
(2020a). Hence, vulnerable communities, households relying on 
income from agricultural labor, have been disproportionately 
impacted by these challenges, potentially leading to increased levels 
of food insecurity and malnutrition, as emphasized by the FAO et al. 
(2020) and Abay et al. (2020a) (see Table 6).

Conclusion

With regard to the theoretical implication of the study, the 
findings of the study contributes to the growing debate on food system 
resilience under shocks and stressors. The proxy for the “actual 
resilience” (Béné et  al., 2023), the results in the food security 
assessment indicates that households whose livelihood depends on the 
labor market, those who are less endowed with resources and those 
with risky livelihood strategies such as irrigation were more food 
insecure. The resilience lens helps us to unpack the resilience capacities 
(Meuwissen et al., 2019) or lack of them, “the different assets that 
actors of the food system have at their disposal that they may or may 
not use in response to a crisis/shock.” Better off farmers had either 
enough food at home or could purchase from the market. Those who 
depend on the labor market had bad terms of exchange to purchase 
enough food for their families. Farmers whose livelihood depends on 
irrigation faced market disruption due to the travel restriction. From 

FIGURE 7

Perceived impacts of COVID-19 on the respondents livelihood options.

FIGURE 8

Food security status of respondent farmers.
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the food systems resilience point of view, this findings reinforce the 
argument that food insecurity is a function of not only food 
production, but also ability to access food through capabilities such as 
finance (Ansah et al., 2019).

The system lens highlights the importance of all the actors in the 
food production domain (Meuwissen et al., 2019), such as extension 
workers, input providers, irrigation water distributors, transporters, 
in mediating households’ food security. Food systems resilience are, 
hence, the result of not only disruptions in primary production, but 

also all other complementary services that farmers need for their food 
production (Tendall et al., 2015).

The food system resilience lens allows to see beyond the 
immediate effect of the pandemic on current food security, towards 
the “long term” and “ripple” effects of the pandemic (Speranza et al., 
2014; Béné, 2020). First of all, as elsewhere in most African countries, 
the impact of the pandemic on food security of households in the 
study area was not because of the pandemic itself, but because of the 

TABLE 4 Descriptive result of anxiety and uncertainty about the household food.

Categories and questions HFIAS Questions Results from 
2022 survey

Results from 
2018 survey

I. Anxiety and uncertainty about the household food supply:

Did you worry that your household would not have enough food? HFIAS1 46.6 0

II. Insufficient quality (includes variety and preferences of the type of food)

Were you or any household member not able to eat the kinds of foods you preferred because of 

a lack of resources?
HFIAS2 36.9 25.2

Did you or any household member have to eat a limited variety of foods due to a lack of 

resources?
HFIAS3 32.0 33

Did you or any household member have to eat some foods that you did not want to eat because 

of a lack of resources to obtain other types of food?
HFIAS4 20.4 16.5

Average Percent 30 25

III. Insufficient food intake and its physical consequences

Did you or any household member have to eat a smaller meal than you felt you needed because 

there was not enough food?
HFIAS5 29.1 13.6

Did you or any household member have to eat fewer meals in a day because there was not 

enough food?
HFIAS6 24.3 10.7

Was there ever no food to eat of any kind in your household because of a lack of resources to 

get food?
HFIAS7 1.9 0

Did you or any household member go to sleep at night hungry because there was not enough 

food?
HFIAS8 0.0 0

Did you or any household member go a whole day and night without eating anything because 

there was not enough food?
HFIAS9 0.0 0

Average percent 11 5

TABLE 5 Irrigation use and household food security outcomes.

Variables HFIAS FCS HDDS

Post dummy (2022 

round)

−1.201*** −4.923 2.19***

(0.201) (3.787) (0.354)

Irrigation*post
0.748*** 20.259*** 1.150***

(0.243) (4.580) (0.428)

Random effect

Agriculture income
−0.710* 8.176 1.075

(0.372) (7.023) (0.656)

Household fixed effects

Education level
−0.083* −0.233 0.120

(0.048) (0.900) (0.084)

R-squared 0.29 0.22 0.56

Standard errors are given in parentheses. *p < 0.10, **p < 0.05, and ***p < 0.01.

TABLE 6 Agricultural labor participation and household food security 
outcomes.

Variables HFIAS FCS HDDS

Post dummy (2022 

round)

−0.780*** 8.762*** 2.963***

(0.122) (2.477) (0.222)

Agriculture 

Labor*Post

1.003*** 2.145 −0.008

(0.368) (3.379) (0.671)

Random effect

Agriculture Income
−0.063 13.842* 1.260

(0.398) (7.999) (0.727)

Household fixed effects

Education level
−0.107** −0.607 0.107

(0.049) (0.980) (0.089)

R-squared 0.22 0.08 0.51

Standard errors are given in parentheses. *p < 0.10, **p < 0.05, and ***p < 0.01.
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various restrictions imposed by the government (Béné, 2020). Second, 
some of the decisions and restrictions by the government have had far 
reaching consequences for livelihoods and food security in the study 
area as well as the country at large. Some argued that the pandemic 
led to political opportunism and even authoritarianism in Ethiopia 
(Østebø et  al., 2021). The most consequential decision was the 
postponement of the national election following the pandemic that 
marked the beginning of bloody conflict in Ethiopia, affecting food 
systems not only in the study areas but the nation at large (Assefa and 
Wami, 2023).

With regard to the practical implications of the study, the 
pandemic has significantly reduced household income, posing a major 
challenge for farmers who relay on agricultural labor as livelihood 
strategies. This highlights the vulnerability of certain livelihood 
orientations during times of crisis. It is crucial to understand these 
variations to develop targeted interventions and support measures 
that address each livelihood orientation’s specific needs and 
vulnerabilities (Béné, 2020). Respondents identified the disruption of 
government services, such as extension and court services, affecting 
their ability to access support and resources. Some households have 
responded to the pandemic by redirecting their market surplus 
agricultural production for their food consumption, demonstrating 
adaptive behaviors to address the challenges imposed by the lockdown 
measures and market disruptions (Ansah et al., 2019). These findings 
underscore the need for targeted interventions, support programs, and 
policy measures to address the specific challenges faced by different 
livelihood orientations.
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