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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

• We report on 9201 interviews with 
smallholder farmers on the effects of 
COVID-19 and associated restrictions 
during 2020. 

• Effects attributed to restrictions were 
widespread and severe, off-farm and 
farm-based incomes were reduced. 

• More stringent national containment 
measures were associated with worse 
economic and food security outcomes. 

• Depending on location and study timing 
up to 80% of respondents reduced food 
consumption and up to 50% suffered 
income loss. 

• As the pandemic rumbles on it is vital to 
support rural peoples and their agricul
tural work to avoid a secondary crisis.  
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A B S T R A C T   

CONTEXT: The COVID-19 pandemic caused unprecedented global disruption and continues to wreak havoc. Dire 
predictions were made about the risks to smallholder farmers in lower- and middle- income, but hard data have 
been lacking. We present the results from 9201 interviews with smallholder farmers from seven countries. 
OBJECTIVE: The objectives are to describe: i) how farmers perceive the key effects of the COVID-19 pandemic 
and containment measures on livelihoods and food security; ii) the effects on agricultural activities; iii) the 
coping strategies households deployed. 
METHODS: Household surveys were conducted as part of ongoing monitoring programs during the latter half of 
2020. Sites in seven countries were covered: Burundi; Kenya; Rwanda; Tanzania; Uganda; Zambia; and Vietnam. 
Findings are representative of smallholder farmers across multiple districts per country. 
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RESULTS AND CONCLUSIONS: The effects of the COVID-19 containment measures were widespread and often 
perceived to be severe. Food purchase, off-farm income, sale of farm produce, and access to crop inputs were all 
affected. In locations under more stringent restrictions during the time of the survey, up to 80% of households 
had to reduce food consumption and/or variety. Almost all households with off-farm incomes reported re
ductions, by half on average. A half to three-quarters of households (depending on the location) with income 
from farm sales reported losses compared to the pre-pandemic situation. In locations with more relaxed 
containment measures in place during the time of the survey, less frequent and less severe economic and food 
security outcomes were perceived by the respondent, with around 20% of households reporting negative out
comes. Mobility restrictions, reduced market access, crashes in sale price for agricultural goods, and soaring 
prices for food purchase were key factors. Sale prices generally dropped for all agricultural products in any given 
location, and affected not only high-value perishable products, but also staple crops such as maize and cassava. 
Depending on the location, between 30% and 90% of the households applied coping strategies in response to the 
pandemic during 2020. There was an almost complete absence of official aid amongst households interviewed. 
SIGNIFICANCE: Our results raise the thorny issue of how best to balance containment of disease against the 
wellbeing of the vulnerable rural population in lower- and middle-income countries. There is a risk that the 
buffering capacity of rural people will become exhausted. Possible policy measures to limit negative outcomes 
include i) tiered mobility restrictions with travel allowed for economic reasons; ii) short-term price guarantee 
schemes to stabilise the food system; iii) direct aid; iv) the timely re-installation of distribution channels for 
agricultural inputs.   

1. Introduction 

The SARS-CoV-2 or coronavirus disease (COVID-19) continues to 
spread around the world since its discovery in 2019 and is recognised as 
a global pandemic by the World Health Organization (WHO). The 
pandemic has resulted in direct human health issues across the world, 
while containment measures such as travel restrictions, curfews and 
closures of public places are having severe economic consequences as 
well as social costs (World Bank 2020a and 2020b; WFP, 2020). Food 
systems across the world are directly affected by these measures, leading 
to disruptions in food production and the whole food supply chain, with 
direct effects on both producers and consumers (Stephens et al., 2020; 
Torero, 2020; UN, 2020). 

Smallholders are an important part of the food system, contributing 
the majority of food production in many low-income and middle-income 
countries. Small farms (≤20 ha) produce more than 75% of most food 
commodities in Sub-Saharan Africa, Southeast Asia, South Asia, and 
China (Herrero et al., 2017). They are also the most vulnerable to food 
insecurity and poverty (Sibhatu and Qaim, 2018; Fanzo et al., 2018), 
with households suffering from both lack of available nutritious foods 
and low purchasing power even when food is available. As stated by 
Béné et al. (2021) ‘Access to food – whether through own production or 
using income from cash cropping or nonfarm sources – was already poor 
and may have gotten worse due to the COVID-19 pandemic and policies 
adopted to slow the spread of the disease’. The World Bank estimated 
that by the end of 2020 an additional 88 to 115 million people were 
pushed into extreme poverty by the COVID-19 pandemic (World Bank, 
2020a). 

This study was conceptualised in May of 2020, when precious little 
was known about the COVID-19 virus, the health implications, and the 
impacts of containment measures. Our intention was to collect infor
mation on the general trends relating to smallholders’ livelihoods, 
agriculture, and food security, for as broad a geographic area as we 
could access. Considering the widespread lack of knowledge, we pri
oritised a broad and shallow research strategy over a deep and narrow 
study. In the intervening time, a literature assessing the effects upon 
smallholder farmers’ food security and livelihoods has emerged. Ac
cording to a recent systematic review looking at food security outcomes, 
35 papers have been published to date (Picchioni et al., 2021). Another 
recent review from a micro-economic perspective found eight papers 
worth consideration (Bloem and Farris, 2021). Two papers report on 
multi-national survey datasets, which can claim nation-level represen
tation (the RECOVR dataset – Egger et al., 2021; and the LSMS-ISA 
dataset – Josephson et al., 2021). Two more papers report on nation
ally representative datasets for single countries (Adjognon et al., 2021; 

Amare et al., 2021), and the remainder report on subnational regions 
generally, but not entirely, within a single nation. The majority of those 
studies use panel datasets with pre-pandemic rounds, and make use of 
validated indicators of self-reported food security status to compare 
against the pre-pandemic counterfactual (e.g. the Food Insecurity Ex
periences Scale, see Ballard et al., 2013). In this study we did not have 
access to a robust counterfactual dataset and therefore asked re
spondents to identify disruptions they believed were caused by the 
pandemic and associated restrictions, and then to self-assess the severity 
of effects of those disruptions on their livelihoods and food security 
(food access). Despite this sub-optimal approach, we note that this study 
would meet the inclusion criteria set out in the systematic review by 
Picchioni et al. (2021). 

The geographical scope of studies to date has been limited (Bloem 
and Farris, 2021). We present results from seven countries, representa
tive of smallholder farmers within multiple sub-national regions per 
country. For three of those countries, there is no published information 
on the effects of the COVID-19 pandemic on smallholder farmers 
(Vietnam, Burundi, Tanzania). For one country – Zambia – there is only 
one other published study (comprising of 40 interviews; Mathew et al., 
2020). Two of the countries – Kenya and Rwanda – are covered in the 
nationally representative RECOVR datasets (see Egger et al., 2021), and 
there is also one more focused study in Kenya (Nechifor et al., 2021). 
Uganda is covered by the long-term LSMS-ISA dataset (Josephson et al., 
2021) and also one study of smallholders in the Western province has 
been published (Mahmud and Riley, 2021). This manuscript therefore 
adds to the geographic scope of the academic literature, and provide 
opportunity for corroboration or otherwise for existing datasets and 
results. Furthermore, there has been little research on the coping stra
tegies that rural households applied to deal with the negative effects of 
the pandemic, which is an important element to be able to assess the 
resilience of these vulnerable households to recover from the current 
shock. 

This study aims to address these knowledge gaps via the results from 
cross-sectional surveys carried out during the latter part of 2020 and 
early 2021 with smallholder farmers from seven countries. In total 9201 
interviews were conducted. The objectives of this study are i) to describe 
the disruptions as perceived by smallholder farmers due to the COVID- 
19 pandemic and associated containment measures, related to liveli
hoods and food security; ii) to describe the perceived effects these 
measures have had on agricultural activities; iii) to delineate the coping 
strategies households employed to deal with these perils. We explore 
possible reasons for differing results across the study locations, consid
ering the stringency of national policy responses and the timing of the 
surveys, and draw lessons for possible policy responses. 

J. Hammond et al.                                                                                                                                                                                                                              



Agricultural Systems 198 (2022) 103367

3

2. Methodology 

2.1. Data collection 

Throughout the second half of 2020 a series of household surveys 
were implemented in sites in seven countries: Burundi, Kenya, Rwanda, 
Tanzania, Uganda, Vietnam and Zambia (Table 1, Fig. 1). The data 
presented in this study are all based on single cross-sectional survey 
applications, and site selection was opportunistic, whereby ongoing 
activities pivoted to gather information on COVID-19. The programs 
which were able to collect this information were already running, and 
were working with smallholder farmers at the poorer end of the spec
trum in each country – typically land holdings were 1 ha or less and 
incomes were rarely above the international poverty line of $1.90 per 
person per day (except for a sub-sample in South West Uganda - see 
Hammond et al., 2021). Table 1 gives key information regarding sample 
size, survey timing and locations; as well as contextual information: 
national peaks in COVID-19 infections, and stringency of official 
containment measures in place at the time of the surveys (Hale et al., 
2021), and an indication of the overall state of development in each 
nation using the Human Development Indicator (UNDP, 2020). The 
number of households interviewed differed between the countries, and 
were based on statistical analyses determining the size of representative 
samples of smallholder farmers who were, or could be, engaged in the 
ongoing research activities in each site. Whilst this is not representative 
of the overall population, in each case it gives a thorough representation 
of the smallholder farmers within the study sites, and may be indicative 
of smallholders’ experiences elsewhere. The sites were generally iden
tified at district level and have been summarised in Table 1 as sub- 
national regions. Households were chosen for interview randomly 
from lists of both the general population and lists of participants in the 
ongoing project activities within each site. Throughout this manuscript 
we refer to the country when discussing the survey findings in relation to 
national policies regarding COVID-19 containment measures or 
national-level development indicators, but it is important to note that 
surveys are only representative for smallholders in the areas listed in 
Table 1, and not for the countries as a whole. In total 9201 households 
were interviewed. 

2.2. National response to COVID-19 and survey timing 

The seven countries studied illustrate a diversity of official response 
to COVID-19 (see also Table 1). During the time of data collection in 
Tanzania, the government policy was that there was no COVID-19 in 
Tanzania, and that everything should continue as normal. In Burundi, 
the government frankly stated that the nation was too poor to risk 
shutting down their economy. The official response in Zambia was a 

little firmer, with the closure of universities, schools, entertainment and 
large gatherings, but without any curfew or enforced mobility re
strictions. Uganda and Kenya both opted for enforced curfews and travel 
restrictions. Vietnam and Rwanda both implemented very well organ
ised and stringent containment measures, including curfews, contact 
tracing, and strict social distancing regulations; operating a “go hard and 
go fast” approach which has been widely praised in both popular and 
academic literature (e.g. Karim et al., 2021; Van Tan, 2021; Cahan, 
2020). 

The timing in which the surveys were conducted in relation to the 

Table 1 
Sample sizes, locations, and timing. National peaks in COVID-19 infections (WHO, 2021), stringency of COVID-19 restrictions during the period of the survey (Hale 
et al., 2021) and the national human development score (UNDP, 2020).  

Country Number of 
interviews 

Sub-national regions Months of data 
collection 

Stringency of COVID-19 
restrictions 

National COVID-19 
peaks 

Human Development 
Indicator (0–1) 

Burundi 842 Muramvya, Gitega, Ngozi. Aug – Sep 2020 11.11 
No significant 
peaks 0.433 

Kenya 1711 Western, Rift, Nyanza, Central. Jun – Nov 2020 73.60 July 2020, Nov 
2020 

0.601 

Rwanda 1151 East, West, South, South West. Dec 2020 – Jan 
2021 

59.72 Aug 2020, Jan 
2021 

0.543 

Tanzania 2590 
Mbeya, Arusha, Iringa, Kilolo south, 
Iringa, Songwe, Njombe. Nov – Dec 2020 14.31 

No significant 
peaks 0.529 

Uganda 859 Central, Eastern, Western. 
Sept 2020 – Jan 
2021 

50.15 
Sep 2020, Dec-Jan 
2021 

0.544 

Vietnam 489 Son La, Thai Nguyen. Aug – Nov 2020 62.71 Mar-Apr, Jul-Aug 
2020 

0.704 

Zambia 1433 Chibombo, Kapiri, Chisamba. Aug – Sep 2020 49.61 July 2020, Feb 
2021 

0.584  

Fig. 1. Study locations.  
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national situation is also relevant. Official containment measures waxed 
and waned in accordance with national needs. The survey in Rwanda 
was carried out after a particularly stringent lock-down, which was later 
relaxed having succeeded in reducing the community transmission rates 
and in recognition of the negative economic effects. In Vietnam the 
survey was conducted during a second wave of containment measures, 
which were later relaxed. In Kenya, the data collection spanned a period 
of strict containment measures, and the relaxation of those measures. In 
Uganda, data collection was during a period of more relaxed measures 
following seven months of more stringent restrictions. Considering these 
dynamics, the differing outcomes reported for the different countries are 
as much due to survey timing as to national policy responses. 

2.3. Survey content 

In each case, the COVID-19 household survey was applied as part of a 
longer survey related to ongoing activities in the study locations. The 
COVID-19 survey began by asking if the respondent was aware of any 
suspected cases of COVID-19 within the local community or within their 
extended networks. The second part asked about their experience of any 
disruptions within the last month which had been caused by the COVID- 
19 pandemic compared to their “usual” situation. The potential dis
ruptions covered were: reduced mobility, reduced market access for 
food or agricultural inputs; agricultural labour, non-farm work; and 
sales of farm produce. If respondents reported a disruption to one of 
these categories, they were asked to rate the severity of the disruption, 
choosing from “mild”, “moderate”, and “severe”. In the case of income 
reductions respondents were asked to estimate the proportion of income 
lost (choosing from “little”, “one quarter”, “half”, “three quarters”, or 
“all”). Income loss of half or more was coded as “severe”, loss of one 
quarter was coded as “moderate”, and loss of a little income was coded 
as “mild”. This was followed by a section asking if any coping strategies 
had been applied during the last month to deal with food shortages or 
income loss; and then questions relating to access to aid, and if they 
intended to make any changes should COVID-19 continue for another 
year. In two of the survey implementations (North West Vietnam and 
Central Uganda) 992 respondents were also asked if they perceived any 
positive effects of COVID-19, where the answer was a free text entry and 
coded during data cleaning. 

2.4. Pre-pandemic data 

We did not have the benefit of pre-pandemic data in six of the seven 
countries studied (the Vietnam sites were the exception). In order to 
contextualise the findings we therefore drew upon data from surveys of 
smallholder farmers conducted in similar projects, carried out in the 
same or neighbouring regions of each country. The data used was 
collected using the RHoMIS tool (Hammond et al., 2017, van Wijk et al., 
2020), is available open access (RHoMIS, 2021), and has been favour
ably assessed for data quality compared to other large-scale surveys such 
as LSMS-ISA (Fraval et al., 2019a). Surveys conducted between 2017 
and 2019 were selected, except for the dataset covering Arusha 
(Tanzania) which was from 2015. Despite our efforts to select data from 
locations with similar geographical and farm system characteristics, and 
with similar sample frames, the pre-pandemic data are not strictly 
comparable to the post-pandemic survey reported here and the 
comparative findings should be considered indicative rather than exact. 

2.5. Data analysis 

Survey data was collected using the ODK software system on 
smartphones and tablets (Hartung et al., 2010) and digitally stored. Data 
were harmonised between each survey implementation and compiled. 
Analysis was conducted in the R software environment (R Core Team, 
2021). Where correlations have been calculated, these used Spearman’s 
rank correlation coefficient. 

3. Results 

3.1. Presence of COVID-19 in the rural communities 

In each of the locations, few respondents reported knowledge of any 
suspected cases of COVID-19 (Fig. 2). In the Rwandan and Kenyan study 
sites around 20% of respondents knew of a suspected case; in the 
Ugandan sites about 10%; and in other locations it was less than 5%. 
This finding is subject to a number of important caveats: the question 
was phrased to relate to potential or suspected cases, rather than tested 
and confirmed cases, and identification of any individuals who may 
have been infected was deliberately avoided. Nevertheless, taboos 
related to admitting infections could have prevented individuals from 
reporting suspected cases, and the lack of systematic national testing 
schemes for COVID-19 infections (especially in rural areas) may have led 
to lower awareness of disease incidence (especially asymptomatic in
fections). Notably, Rwanda had better capacity to test for COVID-19 
compared to other countries reported here, and in Rwanda more sus
pected cases were reported. Nevertheless, in most cases the surveys were 
conducted after notable national peaks in COVID-19 infections, when 
relatively large numbers of people were clinically diagnosed, and 
awareness of the disease and symptoms was high in national media (see 
Table 1). It is therefore surprising that so few respondents were aware of 
anybody with suspected cases of COVID-19. We interpret this as weak 
evidence that COVID-19 infections were relatively low in the rural areas 
studied in these surveys. 

3.2. Experience of COVID-19 containment measures 

In most of the sites where we conducted the surveys, the majority of 
farmers experienced disruptions from the COVID-19 containment mea
sures in place (Fig. 3). The Burundi and Tanzania sites were exceptions 
to this. Disruptions to mobility were mentioned most often by the in
terviewees, with likely knock-on effects on the ability of farmers to 
purchase food and sell farm produce. In Burundi and Tanzania, where 
few restrictions were in place, there was little disruption to food pur
chase reported. In the other five countries, anywhere between 30 and 
80% of the households reported that food purchases were disrupted. 
This large range may be due to the restrictions in force at the time of the 
survey; but even at the lower end of the scale, if 30% of respondents 
experience additional challenges in already food insecure locations, that 
is an issue to be taken seriously. At the upper end of the scale, it could 

Fig. 2. Respondents’ knowledge of confirmed or suspected cases of COVID-19 
within either their local community or their extended networks. Note that 
awareness of COVID-19 questions were not allowed to be asked in Tanzania. 
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indicate a critical impact on food security, especially if the situation 
were to continue for prolonged periods. The ability to generate off-farm 
income was also affected, but showed a large variation between coun
tries. In the Rwanda and Uganda sites, around 35% of all households 
reported severe effects of COVID-19 measures on their off-farm income. 
Given that normally in surveys of similar smallholder households 
around 40–50% of the households report that they have off-farm income 
sources (e.g. Frelat et al., 2016), this means that most of the households 
with off-farm incomes reported losses (see also Tables 2 and 3). These 
results therefore suggest that for the large majority of households who 
usually earned off-farm incomes, their livelihoods were severely 
affected. This was most marked in the Kenyan, Rwandan, Ugandan, and 
Vietnamese study sites. Few households reported severe disruptions to 
the availability of agricultural labour, probably due to increased family 
time available for labour, and because of the low usage of hired labour in 
smallholder households compared to larger agricultural businesses. 

3.3. Income losses 

Respondents estimated income reductions from farm and off-farm 

sources over the previous month, which they considered were due to 
the COVID-19 pandemic and related containment measures, compared 
to their “usual” situation. The average income reductions for the study 
populations ranged from a few percent up to 20%, depending on the 
location (and timing in relation to restrictions; Table 2). However, ac
cording to the pre-pandemic data about a third of households 
(depending on location) did not have farm-based incomes, and between 
one- and two-thirds did not have off-farm incomes (Table 3). Almost all 
the respondents with off-farm incomes reported losses, and slightly 
under half of the respondents with farm-based incomes reported losses 
(Table 3). For those respondents who reported losses, the average pro
portion lost was around 50%, with remarkably little variation between 
the study locations (Table 3). In accordance with the results presented in 
Fig. 3, the income reductions were much less in Burundi and Tanzania 
compared to the other study locations. 

3.4. Disruptions experienced and their causes 

The reported causes of income losses and the causes of reduced food 
purchases are shown in Fig. 4, disaggregated by country. The most 
important cause of decreased farm-based income was low sale prices for 
agricultural produce, reported by 20–60% of respondents, depending on 
location. Access to markets (either transportation of goods or through 
intermediate buyers) was reported to lesser extent, by roughly 20% of 
the households depending on the location. For off-farm income the main 
cause was a lack of opportunities to work, and a lack of transport op
portunities to access work. Also, a substantial percentage of households 
reported decreased remittances coming from family members living in 
the cities and/or working away from the farm. 

The most important causes of disruption to food purchases were high 
market prices to buy food, a lack of cash to purchase foods, followed by 
access challenges due to either closed markets or lack of transport op
tions. The contradictory reports of low sale prices for agricultural goods 
and high purchase prices for foodstuffs was widely observed; and may 
perhaps indicate market failures and traders attempting to buffer their 
own risks during a time of uncertainty. It appeared that reduced trans
portation – for travel to markets or for visiting buyers – was a greater 

Fig. 3. Graphical representation of the disruptions which smallholder farmers perceived to be caused by the COVID-19 pandemic and associated restrictions, in each 
of the study sites. The height of the bars represents the proportion of respondents in each study location who reported each disruption, and the shading of the bars 
represents the degree of perceived severity. 

Table 2 
Comparison of pre-pandemic incomes from farm and off-farm sources, and the 
post-pandemic income losses, as estimated by survey respondents. Values are 
mean averages with standard error in parentheses.  

Country Pre-Pandemic Post- 
Pandemic 

Pre-Pandemic Post- 
Pandemic  

Farm Income 
$PPP per 
person per day 

Average % 
Farm Income 
Loss 

Off-Farm 
Income $PPP 
per person per 
day 

Average % 
Off-Farm 
Income Loss 

Burundi 0.33 (0.03) 1 (0) 0.06 (0.01) 6 (1) 
Kenya 0.81 (0.04) 12 (1) 0.28 (0.03) 18 (1) 
Rwanda 0.24 (0.01) 14 (1) 0.06 (0.01) 22 (1) 
Tanzania 1.02 (0.07) 9 (0) 0.25 (0.04) 4 (0) 
Uganda 0.68 (0.05) 20 (1) 0.34 (0.04) 24 (1) 
Vietnam 2.06 (0.07) 16 (1) 0.68 (0.05) 17 (1) 
Zambia 0.30 (0.03) 22 (1) 0.08 (0.01) 7 (1)  
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Table 3 
Comparison of the proportion of households who earned incomes from farm and off-farm activities pre-pandemic, against the proportion of households who reported 
losing incomes from farm and off-farm activities post-pandemic. The vast majority of households with off-farm incomes reported losses, and a little under half the 
households with farm-based incomes reported losses, although this varied more by study site. The average incomes reductions are presented for only those households 
who lost income. These values are considerably higher than the population averages, and demonstrate the unequal effect distributed across the populations.   

Pre-Pandemic Post-Pandemic Post-Pandemic Pre-Pandemic Post-Pandemic Post-Pandemic 

Country % with farm- 
based income 

% reported farm 
income loss 

% farm income reduced for only 
those who reported losses 

% with off-farm 
income 

% reported off-farm 
income loss 

% off-farm income reduced for only 
those who reported losses 

Burundi 65 3 50 (5) 19 13 46 (2) 
Kenya 78 29 43 (1) 40 40 46 (1) 
Rwanda 68 28 50 (1) 35 41 55 (1) 
Tanzania 73 18 52 (1) 27 8 52 (2) 
Uganda 88 43 51 (1) 59 43 62 (1) 
Vietnam 64 39 40 (1) 41 37 46 (2) 
Zambia 61 47 47 (1) 26 13 54 (2)  

Fig. 4. Causes of disrupted incomes (left panel) and disrupted food purchases (right panel).  

Fig. 5. The agricultural products for which sales were disrupted (right panel); and the agricultural inputs which were disrupted (left panel). “Lstk” is a contraction of 
“livestock” and “veg” a contraction of vegetables. 
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obstacle to making sales or purchases than closures of physical 
marketplaces. 

The agricultural commodities for which respondents received low 
prices are shown in Fig. 5, alongside the agricultural inputs for which 
access was disrupted. The commodities most commonly produced 
within a specific region, were generally the ones affected by price 
crashes and value chain disruptions. It was not only perishables but all 
agricultural products which were disrupted. Crop inputs such as seeds 
and fertilisers were disrupted for approximately 20% of households 
depending on the location. Labour disruptions (including households’ 
own supply of labour) was reported more widely than crop input dis
ruptions. Livestock inputs were rarely mentioned. 

3.5. Coping strategies 

Respondents were asked about measures they had taken due to 
reduced incomes or reduced availability of food. These were termed 
“coping strategies”, and are presented in Table 4. The total number of 
coping strategies used per household, and the proportion of households 
who deployed coping strategies, were highest in sites in Rwanda and 
Vietnam; followed by Kenya and Uganda; and lowest in the Burundi, 
Tanzania, and Zambia sites. This is in accordance with the severity of 
disruptions experienced (see Fig. 3), and with the stringency of official 
efforts to curtail transmission of the virus at the time of the survey (the 
surveys in Vietnam and Rwanda were conducted in the midst of major 
efforts to contain COVID-19; the other surveys were not). The reduction 
of food consumption – both in terms of quantity consumed and the di
versity of foods consumed – was a common coping strategy (Fig. 6). It 
was particularly common in the Rwanda and Vietnam studies, where the 
major causes were high purchase prices and a lack of cash (Rwanda), 
and the need for strict social distancing (Vietnam – see Fig. 4). Other 
common coping strategies were to sell livestock, to use savings, to sell 
crops which had been stored for consumption, to eat crops which were 
intended for sale, or to take out loans which would be difficult to repay. 
All of these strategies reduce the buffering capacity of households to deal 
with future shocks. Direct aid or donations were very rarely received. 
The more extreme coping strategies such as sale of large livestock 
(Fig. 7), assets, taking children out of education, or reducing healthcare 
were not widely observed, which implies that at the time of the surveys 
(late 2020) some buffering capacity remained. 

3.6. Positive effects of COVID-19 

Respondents in the Vietnamese surveys and those in Central Uganda 
were asked if they perceived any positive effects due to the COVID-19 
pandemic (Table 5). Most households said there were no positive ef
fects. Seventy-seven percent of the Vietnamese respondents perceived 
no benefits, compared to 43% of the Ugandan respondents, which may 

be related to the (slightly lower) severity of the disruptions experienced. 
Where positive effects were reported, in Uganda this was mainly due to 
increased time spent on the farm, and a small proportion of households 
reported more time spent with their families, and increased incomes due 
to favourable prices or support schemes. In Vietnam a small proportion 
of household reported increased incomes or more family time as positive 
outcomes. 

3.7. Correlation of household outcomes and national-level factors 

Three of the outcomes reported were correlated against the strin
gency of official COVID-19 containment measures (using the system 
devised by Hale et al., 2021), and against the overall development status 
of each country (using the Human Development Indicator, UNDP, 
2020). The outcomes assessed were the reported reduction in food 
quantity and diversity consumed, the proportion by which household 
income was reduced, and the number of coping strategies a household 
deployed. Positive correlations were found in all cases, significant at the 
p < 0.001 level (Table 6). This indicates that with more stringent official 
restrictions, the greater was the negative effect on smallholder farmers’ 
food security and livelihood. It also indicates that the more developed 
the nation, the harsher was the effects on smallholders. This seems 
counter-intuitive, but is explained by the fact that the lower income 
countries tended to apply less stringent measures. The more stringent 
measures were generally not supplanted with official aid or income 
support measures, and so led to greater negative impacts on the rural 
populations. 

4. Discussion 

Based on the survey results presented here, the undesirable effects of 
the COVID-19 containment measures were widespread and often 
perceived to be severe (Figs. 3-6), whilst the incidence of COVID-19 was 
perceived by smallholder farmers in our study locations to be very low 
(Fig. 2). Although this study did not objectively quantify impacts and 
was based on perceptions of occurrence and severity, the farmers’ per
ceptions were remarkably similar to studies which followed a more 
econometric approach (e.g. Bloem and Farris, 2021; Egger et al., 2021; 
Josephson et al., 2021;). Our studies spanned a variety of locations and 
the timing of the surveys in relation to stringent restrictions varied. 
Except for the locations where restrictions were mild (Tanzania and 
Burundi; see also Hirvonen et al., 2021), mobility constraints were 
widespread, as were market access issues, price fluctuations, and income 
reductions. Almost all households who usually relied upon off-farm in
comes reported reductions, on average by a half. Farm-based incomes 
were reduced for about half to three-quarters of the households who 
usually obtained them; with the income reduced by approximately 50%. 
Similar findings have been reported in multiple locations in sub-Saharan 

Table 4 
Coping applied by households.   

Burundi Kenya Rwanda Tanzania Uganda Vietnam Zambia 

Mean number of coping strategies applied (s.e.) 0.6 (0.03) 1.7 (0.05) 4.1 (0.07) 0.5 (0.01) 1.8 (0.07) 3.2 (0.10) 0.9 (0.03) 
% who applied any coping strategy 30 59 88 39 59 91 44 
% reduced food quantity 11 20 79 1 18 34 10 
% reduce food diversity 9 21 76 1 24 50 8 
% eat extra crops 3 18 0 0 13 24 14 
% sell extra crops 5 13 25 21 8 7 10 
% harvested early 6 14 42 0 8 6 11 
% collect wildfoods 0 1 19 0 1 20 1 
% eat livestock 0 5 4 1 1 38 1 
% sell livestock 2 23 45 14 22 41 16 
% use savings 8 19 44 1 38 45 2 
% sell assets 1 4 5 1 2 0 3 
% incur risky debt 4 14 27 4 20 17 9 
% receive aid or donations 0 4 8 0 6 4 2 
% reduce education or healthcare 1 2 5 0 1 0 2  
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Africa (Adjognon et al., 2021; Egger et al., 2021; Mahmud and Riley, 
2021; Josephson et al., 2021), and the disruption of off-farm income 
observed as a general and important factor in negative food security 
outcomes (Picchioni et al., 2021). During the midst of more stringent 
restrictions, up to 80% of the household surveyed reduced food intake or 
variety (Fig. 6), exacerbating current food insecurity levels (e.g. Fraval 
et al., 2019b). Although we do not know the duration of these effects, 
they indicate concerning trends. The main causes reported were high 
purchase prices, a lack of money, or an inability to physically access 
markets (not market closures). The impact on food access rather than 

Fig. 6. The proportion of respondents who reported having to reduce the quantity food consumed (left) and variety of food consumed (right) due to the effects of 
COVID-19 restrictions. 

Fig. 7. The use of livestock to buffer negative effects of COVID-19 restrictions: for sale (left panel) and for slaughter (right panel).  

Table 5 
Positive effects of COVID-19, as perceived by respondents.   

Uganda (%) Vietnam (%) 

None 43 77 
Focus on farm 39 2 
Family & homelife 14 7 
Increased income or savings 9 12 
Improved hygiene 1 2  

Table 6 
Correlations between the outcomes experienced by households, the stringency 
of the national response to COVID-19, and the general state of national devel
opment. Correlations were assessed using Spearman’s Rho; all were significant 
at the p < 0.001 level. Food consumption relates to both quantity and diversity 
of food consumed. Income loss was measured using proportional estimates by 
respondents. Stringency of COVID-19 restrictions was measured using the Ox
ford COVID-19 government response tracker (Hale et al., 2021), where a higher 
number indicates more stringent measures. National development status was 
measured using the Human Development Index (UNDP, 2020), where a higher 
number indicates a more developed nation.  

Outcome type Stringency of COVID-19 
restrictions 

Increased national 
development 

Food consumption 
reduced þ0.23 þ0.29 

Proportion of income 
lost þ0.31 þ0.29 

Coping strategies used þ0.39 þ0.26  

J. Hammond et al.                                                                                                                                                                                                                              



Agricultural Systems 198 (2022) 103367

9

availability is aligned with a recent review of the global food security 
impacts due to COVID-19 (Béné et al., 2021). Our empirical findings 
support the modelling work (Laborde et al., 2021), which predicted an 
increase in the number of people in lower- and middle-income countries 
who could not afford a healthy diet. The effects of undernutrition caused 
by COVID-19 during 2020–2022 have been valued at US$29.7 billion 
(Osendarp et al., 2021), and food security impacts are predicted to 
become deeper and slower to recover following subsequent rounds of 
restrictions (Nechifor et al., 2021). 

There was an almost complete absence of direct aid or government 
support in every location studied. Such support programs have been 
shown to greatly ameliorate the negative impacts (Abay et al., 2020; 
Arndt et al., 2020). A negative cycle was suggested, entailing reduced 
mobility, reduced availability of (or access to) paid work, reduced sale 
prices for agricultural products, and increased purchase prices for 
foodstuffs; all related to the stringency of restrictions imposed to curtail 
the spread of COVID-19. This led households to deploy coping strategies 
such as sale of livestock, unplanned crop sales, use of savings, and the 
taking out of risky loans. The incomes generated through these coping 
strategies were seen as less than usual (due to low sale prices) and the 
money obtained did not go as far as usual (due to increased food pur
chase prices). The link between more stringent restrictions, food inse
curity, and off-farm income reduction has also been established using a 
robust statistical analysis to compare areas of Nigeria which experienced 
differential restrictions (Amare et al., 2021). In a comparison between 
two Indian states, it was established that market price stabilisation 
limited the food security impacts on smallholder farmers, and reduced 
panic selling of commodities and assets, thus preventing further price 
de-stabilisation. Through systematic review, the timing, duration, and 
stringency of COVID-19 restriction measures, as well as the appropriate 
policies to mitigate their adverse impacts, were identified as the main 
factors contributing to food system disruptions (Picchioni et al., 2021). 

Drops in sale prices were observed for practically all agricultural 
products commonly sold in any given location, and affected not only the 
high-value and often perishable products, but also staple crops such as 
maize and cassava. This suggests general disruption to the agricultural 
system including labour, inputs, markets, as well as farmer desperation 
(as described using beans as a case study by Nchanji et al., 2021); rather 
than breakdown of specific value chains for high-value produce (Alam 
and Khatun, 2021). The increasing disparity between the sale prices for 
agricultural goods and purchase prices for foodstuffs and inputs (see also 
Narayanan and Saha, 2021; Adewopo et al., 2021; de Boef et al., 2021) is 
concerning and ought not to be allowed to spiral out of control. 

About 20% of the households interviewed reported challenges 
acquiring seeds or fertilisers, and with securing sufficient labour on their 
farms. The majority of households said they would seriously consider 
changing their farming practices if the COVID-19 situation continued for 
another year (data not presented), but the implications of this were 
unclear. A mixture of more subsistence-oriented strategies and more 
commercial strategies were suggested by respondents in each site. It is 
clear, however, that the timing of agricultural input supplies and other 
impediments is very important in determining the food production 
outcomes (Ayanlade and Radeny, 2020). The surveys reported here were 
conducted in the latter half of 2020, after the main planting season, so 
outcomes of the agricultural disruption will become more evident in the 
harvests of 2021 and 2022. In Asia, the greatest vulnerability to COVID- 
19 related disruptions was found to be in high-input production systems 
with long supply chains (Dixon et al., 2021). It may well be that in small- 
scale African farming, the more intensified systems stand to lose more in 
terms of production and income compared to the less intensified farms. 
The more intensified farmers, who are reliant on off-farm incomes to co- 
fund the intensification, are usually the most shock resilient group of 
rural households (Karanja et al., 2016). The fact that they appear now to 
be vulnerable (also observed by Mahmud and Riley, 2021) illustrates 
that the unexpected consequences of COVID-19 extend to the rural 
environment in ways not anticipated. It is also important to note that the 

work published to date is based on data from the first full year of the 
pandemic (2020), and as the pandemic rages on different disruptions 
may come to the fore. For example food availability (supply) may 
become an issue if agricultural production is disrupted during key times; 
or if rural households’ buffering capacity is exhausted. It would be un
wise to assume linear progression of the impacts based on data from 
2020 only. 

The data and results reported in this study are subject to a number of 
caveats, which limit the certainty of the findings and the potential for 
scaling the findings to national level. Firstly, the data are based on self- 
reported perceptions and not on objective measures or validated 
questionnaire-indicators for self-reported assessments. Secondly, the 
assessments are based on crude distinctions and categories, and thus 
would not be expected to capture fine-scale variations (a strategy also 
used by Egger et al., 2021). For example, mobility restrictions were not 
decomposed into distances, purposes of travel, access to classes of 
vehicle and so on. Thirdly, the samples were drawn from pre-defined 
project areas, which were not intended to be nationally or even sub- 
nationally representative. However, they are representative of small
holder farmers within numerous districts and are very likely to be 
representative of smallholder farmers within the sub-national regions 
listed in Table 1. Fourthly, the timing of the surveys in relation to peaks 
of COVID-19 infections and associated restrictions greatly influences the 
interpretation of the findings. It is not possible to attribute the observed 
outcomes to national policy response or to pre-existing national factors 
such as economy, infrastructure, or farming systems. Rather the results 
should be interpreted as relating to the general effects of COVID-19 
restrictions on smallholder farmers. Comparison to the emerging liter
ature shows that in most cases, the outcomes identified are remarkably 
similar in most lower- and middle-income locations studied to date (see 
Aggarwal et al., 2020 for an interesting counter-example). 

During 2021, following the data reported in this article, a second and 
then a third wave of infections, with associated containment measures, 
occurred in Africa (Salyer et al., 2021). In Vietnam a fourth wave has 
occurred. Even in the public health literature, calls have been made to 
moderate the containment measures in order to protect livelihoods, food 
security, and wellbeing (Adams et al., 2021; Meyerowitz-Katz et al., 
2021). For example, Rwanda and Vietnam have been rightly praised for 
exemplary containment of COVID-19 (Karim et al., 2021, Van Tan, 
2021), but during the periods of stringent restrictions, we observed se
vere food insecurity outcomes. Media analysis from five African coun
tries has shown that popular narratives often framed the situation as a 
balance between containment of the COVID-19 virus and food security; 
and that this was a hot topic in all five of the locations studied (Birner 
et al., 2021). Policy responses often relaxed after complaints of food 
insecurity or economic hardship were received, and some measures 
were taken by governments which have not been captured by the data 
presented in this survey. For example, in late 2020 the Zambian gov
ernment provided more subsidies for seeds and fertilisers compared to 
usual, which reduced costs for farmers. Throughout the pandemic 
Rwanda treated agriculture as an essential service and thus operations 
continued exempt from many restrictions, and containment measures 
were adapted to ease food insecurity outcomes. 

5. Conclusions 

There has been high-level recognition that the COVID-19 crisis will 
continue to cause widespread and deep economic disruption, and that 
development gains in lower- and middle-income countries may be lost 
(HLPE, 2020; World Bank, 2020a; OECD, 2020), potentially throwing 
hundreds of millions of people into poverty (Sumner et al., 2020). 
Warnings have been raised about negative effects on food security and 
nutrition for large swathes of people in lower- and middle-income 
countries (Laborde et al., 2021). Based on surveys of 9201 rural 
households in seven countries we find these concerns to be well- 
founded, and extremely worrying. 
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The surveys which were conducted during more stringent phases of 
restrictions to contain COVID-19 reported more severe socio-economic 
impacts for rural smallholders. The policy choice between minimising 
the direct health risks and minimising the negative effects to food se
curity and incomes is very difficult, and decisions were necessarily taken 
with little information. Due to a general lack of thorough COVID-19 
testing in the countries discussed in this manuscript, it is not possible 
to know the degree of incidence of the disease, or the potential for 
spread had the containment measures not been implemented. Based on 
the surveys reported here (conducted in the latter half of 2020) and 
various literature reporting other studies based on data from 2020, 
negative food security and economic outcomes were clearly evident 
amongst rural households, and many households dug into their reserves 
to buffer against income losses and food shortages. Media analysis 
(Birner et al., 2021) shows that popular narratives in five African 
countries commonly framed a choice between exacerbating poverty and 
containing COVID-19, and that often the governments relaxed contain
ment measures in acknowledgement of the economic hardships caused 
(Rwanda was an example of this). Going forward, we conclude that the 
careful monitoring of economic and food security implications of non- 
pharmaceutical interventions is needed in order to minimise undesir
able outcomes for human welfare and development. 

Further waves of infections and containment measures have 
occurred throughout 2021, will likely continue for years to come. We 
contend that two critical tipping points in the food system must be 
guarded against: the exhaustion of buffering capacity amongst the rural 
population; and the severe disruption of essential agricultural produc
tion activities such as planting and harvesting. In order to protect 
against these, we make the following recommendations (which have 
also been evidenced elsewhere): more nuanced mobility restrictions 
with travel allowed for economic reasons (e.g. Amare et al., 2021), the 
provision of direct aid or income support to rural households (e.g. Abay 
et al., 2020; Arndt et al., 2020), a government-sponsored minimum sale 
price for agricultural goods (e.g. Dixon et al., 2021), and stabilised 
purchase prices for foodstuffs (e.g. Ceballos et al., 2020). 
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Béné, C., Bakker, D., Chavarro, M.J., Even, B., Melo, J., Sonneveld, A., 2021. Global 
assessment of the impacts of COVID-19 on food security. Global Food Secur. 100575 
https://doi.org/10.1016/j.gfs.2021.100575. 

Birner, R., Blaschke, N., Bosch, C., Daum, T., Graf, S., Güttler, D., Heni, J., Kariuki, J., 
Katusiime, R., Seidel, A., Senon, Z.N., Woode, G., 2021. ‘We would rather die from 
Covid-19 than from hunger’ - exploring lockdown stringencies in five African 
countries. Global Food Secur. 31, 100571 https://doi.org/10.1016/j. 
gfs.2021.100571. 

Bloem, J.R., Farris, J., 2021. COVID-19 Working Paper: The COVID-19 Pandemic and 
Food Security in Low- and Middle-Income Countries: A Review of the Emerging 
Microeconomic Literature - AP-094 USDA. Economic Research Service. https://www 
.ers.usda.gov/publications/pubdetails/?pubid=102422. 

Cahan, E.M., 2020. Rwanda’s secret weapon against covid-19: trust. BMJ. 371, m4720 
https://doi.org/10.1136/bmj.m4720. 

Ceballos, F., Kannan, S., Kramer, B., 2020. Impacts of a national lockdown on 
smallholder farmers’ income and food security: empirical evidence from two states 
in India. World Dev. 136, 105069. https://doi.org/10.1016/j. 
worlddev.2020.105069. 

de Boef, W.S., Borman, G.D., Gupta, A., Subedi, A., Thijssen, M.H., Aga, A.A., Beko, M.H., 
Thein, S.Z.M., Thein, W., Okelola, F., Olusegun, O., Ojo, O.P., Agbara, C., Otim, G., 
Ssemwogerere, C., Ntare, B., Oyee, P., 2021. Rapid assessments of the impact of 
COVID-19 on the availability of quality seed to farmers: advocating immediate 
practical, remedial and preventative action. Agric. Syst. 188, 103037 https://doi. 
org/10.1016/j.agsy.2020.103037. 

Dixon, J.M., Weerahewa, J., Hellin, J., Rola-Rubzen, M.F., Huang, J., Kumar, S., Das, A., 
Qureshi, M.F., Krupnik, T.J., Shideed, K., Jat, M.L., et al., 2021. Response and 
resilience of Asian agrifood systems to COVID-19: an assessment across twenty-five 
countries and four regional farming and food systems. Agric. Syst. 193, 103168 
https://doi.org/10.1016/j.agsy.2021.103168. 

Egger, D., Miguel, E., Warren, S.S., Shenoy, A., Collins, E., Karlan, D., Parkerson, P., 
Mobarak, A.M., Fink, G., Udry, C.et al…., 2021. Falling living standards during the 
COVID-19 crisis: quantitative evidence from nine developing countries. Science. 
Advances 7, 6, eabe0997. https://doi.org/10.1126/sciadv.abe0997. 

Fanzo, J., Davis, C., McLaren, R., Choufani, J., 2018. The effect of climate change across 
food systems: implications for nutrition outcomes. Global Food Secur. 18, 12–19. 

Fraval, S., Hammond, J., Wichern, J., Oosting, S., de Boer, I.J.M., Teufel, N., et al., 
2019a. Making the most of imperfect data: a critical evaluation of standard 
information collected in cross-sectional farm household surveys. Exp. Agric. 55, 
230–250. 

Fraval, S., Hammond, J., Bogard, J.R., Ng’endo, M., van Etten, J., Herrero, M., 
Oosting, S.J., de Boer, I.J.M., Lannerstad, M., Teufel, N., Lamanna, C., Rosenstock, T. 
S., Pagella, T., Vanlauwe, B., Dontsop-Nguezet, P.M., Baines, D., Carpena, P., 
Njingulula, P., Okafor, C., Wichern, J., Ayantunde, A., Bosire, C., Chesterman, S., 
Kihoro, E., Rao, E.J.O., Skirrow, T., Steinke, J., Stirling, C.M., Yameogo, V., van 
Wijk, M.T., 2019b. Food access deficiencies in Sub-saharan Africa: prevalence and 
implications for agricultural interventions. Front. Sustain. Food Syst. 3, 104. https:// 
doi.org/10.3389/fsufs.2019.00104. 

Frelat, R., Lopez-Ridaura, S., Giller, K.E., Herrero, M., Douxchamps, S., Djurfeldt, A.A., 
Erenstein, O., Henderson, B., Kassie, M., Paul, B.K., Rigolot, C., Ritzema, R., 
Rodriguez, D., van Asten, P.J.A., van Wijk, M., 2016. Drivers of household food 
availability in sub-Saharan Africa based on big data from small farms. Proc. Natl. 
Acad. Sci. 113 (2), 458–463. https://doi.org/10.1073/pnas.1518384112. 

Hale, T., Angrist, N., Goldszmidt, R., Kira, B., Petherick, A., Phillips, T., Webster, S., 
Cameron-Blake, E., Hallas, L., Majumdar, S., Tatlow, H., 2021. A global panel 
database of pandemic policies (Oxford COVID-19 government response tracker). 
Nat. Hum. Behav. 5, 529–538. https://doi.org/10.1038/s41562-021-01079-8. 

J. Hammond et al.                                                                                                                                                                                                                              

https://www.cgiar.org/funders;
https://www.cgiar.org/funders;
https://openknowledge.worldbank.org/handle/10986/34794
https://openknowledge.worldbank.org/handle/10986/34794
https://doi.org/10.9745/GHSP-D-21-00172
https://doi.org/10.1016/j.gfs.2021.100523
https://doi.org/10.1016/j.gfs.2021.100523
https://doi.org/10.1016/j.foodpol.2021.102050
https://doi.org/10.1016/j.foodpol.2021.102050
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0025
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0025
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0025
https://doi.org/10.1371/journal.pone.0248120
https://doi.org/10.1016/j.foodpol.2021.102099
https://doi.org/10.1016/j.foodpol.2021.102099
https://doi.org/10.1016/j.gfs.2020.100410
https://doi.org/10.1038/s41538-020-00073-0
http://www.fao.org/economic/ess/ess-fs/voices/en/
https://doi.org/10.1016/j.gfs.2021.100575
https://doi.org/10.1016/j.gfs.2021.100571
https://doi.org/10.1016/j.gfs.2021.100571
https://www.ers.usda.gov/publications/pubdetails/?pubid=102422
https://www.ers.usda.gov/publications/pubdetails/?pubid=102422
https://doi.org/10.1136/bmj.m4720
https://doi.org/10.1016/j.worlddev.2020.105069
https://doi.org/10.1016/j.worlddev.2020.105069
https://doi.org/10.1016/j.agsy.2020.103037
https://doi.org/10.1016/j.agsy.2020.103037
https://doi.org/10.1016/j.agsy.2021.103168
https://doi.org/10.1126/sciadv.abe0997
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0095
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0095
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0100
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0100
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0100
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0100
https://doi.org/10.3389/fsufs.2019.00104
https://doi.org/10.3389/fsufs.2019.00104
https://doi.org/10.1073/pnas.1518384112
https://doi.org/10.1038/s41562-021-01079-8


Agricultural Systems 198 (2022) 103367

11

Hammond, J., et al., 2017. The rural household multi-Indicator survey (RHoMIS) for 
rapid characterisation of households to inform climate smart agriculture 
interventions: description and applications in East Africa and Central America. 
Agric. Syst. 151, 225–233. 

Hammond, J., Lukuyu, B., Milner, D., Ouma, E., Elimu, E., Wanyama, I., Lee, J.E., 
Siegal, K., van Wijk, M., Graham, W.M., Lutakome, P., Mugumya, R., Leitner, S., 
2021. Infographic. The impacts of COVID-19 on farmers in Uganda during 2020: 
Central, Eastern, and Western Regions. ILRI. Nairobi, Kenya. https://hdl.handle. 
net/10568/116189. 

Hartung, C., Anokwa, Y., Brunette, W., Lerer, A., Tseng, C., Borriello, G., 2010. Open data 
kit: Tools to build information services for developing regions. In: Proceedings of the 
International Conference on Information and Communication Technologies and 
Development, pp. 1–11 (Available at: papers2://publication/uuid/ACE2FDB0- 
CD33-475FA750-0331358C1976).  

Herrero, M., Thornton, P.K., Power, B., Bogard, J.R., Remans, R., Fritz, S., Gerber, J.S., 
Nelson, G., See, L., Waha, K., Watson, R.A., West, P.C., Samberg, L.H., van de 
Steeg, J., Stephenson, E., van Wijk, M., Havlík, P., 2017. Farming and the geography 
of nutrient production for human use: A transdisciplinary analysis. Lancet Planetary 
Health 1 (1), e33–e42. https://doi.org/10.1016/S2542-5196(17)30007-4. 

Hirvonen, K., de Brauw, A., Abate, G.T., 2021. Food consumption and food security 
during the COVID-19 pandemic in Addis Ababa. Am. J. Agric. Econ. https://doi.org/ 
10.1111/ajae.12206, 2021 Feb 23.  

HLPE, 2020. Impacts of COVID-19 on food security and nutrition: developing effective 
policy responses to address the hunger and malnutrition pandemic. In: HLPE issue 
paper, High Level Panel of Experts on Food Security and Nutrition Rome, p. 24. 

Josephson, A., Kilic, T., Michler, J.D., 2021. Socioeconomic impacts of COVID-19 in low- 
income countries. Nat. Hum. Behav. 5, 557–565. https://doi.org/10.1038/s41562- 
021-01096-7. 

Karanja, S.N., van Wijk, M.T., Rufino, M.C., Giller, K.E., 2016. Adaptation of agriculture 
to climate change in semi-arid Borena. Ethiopia. Reg. Environ. Change 16, 
2317–2330. https://doi.org/10.1007/s10113-016-0940-42. 

Karim, N., Jing, L., Lee, J.A., Kharel, R., Lubetkin, D., Clancy, C.M., Uwamahoro, D., 
Nahayo, E., Biramahire, J., Aluisio, A.R., Ndebwanimana, V., 2021. Lessons learned 
from Rwanda: innovative strategies for prevention and containment of COVID-19. 
Ann. Global Health 87 (1), 23. https://doi.org/10.5334/aogh.3172. 

Laborde, D., Herforth, A., Headey, D., de Pee, S., 2021. (2021) COVID-19 pandemic leads 
to greater depth of unaffordability of healthy and nutrient-adequate diets in low- and 
middle-income countries. Nat. Food 2, 473–475. https://doi.org/10.1038/s43016- 
021-00323-8. 

Mahmud, M., Riley, E., 2021. Household response to an extreme shock: evidence on the 
immediate impact of the Covid-19 lockdown on economic outcomes and well-being 
in rural Uganda. World Dev. 140, 105318 https://doi.org/10.1016/j. 
worlddev.2020.105318. 

Mathew, N., Deborah, I., Karonga, T., Rumbidzai, C., 2020 Nov-Dec. 2020. The impact of 
COVID-19 lockdown in a developing country: narratives of self-employed women in 
Ndola, Zambia. Health Care Women Int. 41 (11− 12), 1370–1383. https://doi.org/ 
10.1080/07399332.2020.1823983. 33030978. 

Meyerowitz-Katz, G., Bhatt, S., Ratmann, O., Brauner, J.M., Flaxman, S., Mishra, S., 
Sharma, M., Mindermann, S., Bradley, V., Vollmer, M., Merone, L., Yamey, G., 2021. 
Is the cure really worse than the disease? The health impacts of lockdowns during 
COVID-19. BMJ Glob. Health 2021 (6), e006653. https://doi.org/10.1136/bmjgh- 
2021-006653. 

Narayanan, S., Saha, S., 2021. Urban food markets and the COVID-19 lockdown in India. 
Global Food Secur. 29, 100515 https://doi.org/10.1016/j.gfs.2021.100515. 

Nchanji, E.B., Lutomia, C.K., Chirwa, R., Templer, N., Rubyogo, J.C., Onyango, P., 2021. 
Immediate impacts of COVID-19 pandemic on bean value chain in selected countries 
in sub-Saharan Africa. Agric. Syst. 188, 103034 https://doi.org/10.1016/j. 
agsy.2020.103034. 

Nechifor, V., Ramos, M.P., Ferrari, E., Laichena, J., Kihiu, E., Omanyo, D., Musamali, R., 
Kiriga, B., 2021. Food security and welfare changes under COVID-19 in Sub-Saharan 
Africa: impacts and responses in Kenya. Global Food Secur. 28, 100514 https://doi. 
org/10.1016/j.gfs.2021.100514. 

OECD, 2020. COVID-19 in Africa: Regional Socio-Economic Implications and Policy 
Priorities. Available at: https://www.oecd.org/coronavirus/policy-responses/covid- 
19-and-africa-socio-economic-implications-and-policy-responses-96e1b282/. 

Osendarp, S., Akuoku, J.K., Black, R.E., Headey, D., Ruel, M., Scott, N., Shekar, M., 
Walker, N., Flory, A., Haddad, L., Labrode, D., Stegmuller, A., Thomas, M., 
Heidkamp, R., 2021. The COVID-19 crisis will exacerbate maternal and child 
undernutrition and child mortality in low- and middle-income countries. Nat. Food 2 
(2021), 476–484. https://doi.org/10.1038/s43016-021-00319-4. 

Picchioni, F., Goulao, L.F., Roberfroid, D., 2021. The impact of COVID-19 on diet quality, 
food security and nutrition in low and middle income countries: A systematic review 
of the evidence. Clin. Nutr. https://doi.org/10.1016/j.clnu.2021.08.015. 

R Core Team, 2021. R: A Language and Environment for Statistical Computing. R 
Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/.  

RHoMIS, 2021. The Rural Household Multiple Indicator Survey (RHoMIS) Data of 35,713 
Farm Households in 32 Countries. Harvard Dataverse, V1. https://doi.org/10.7910/ 
DVN/TFXQJN. 

Salyer, S.J., Maeda, J., Sembuche, S., Kebede, Y., Tshangela, A., Moussif, M., 
Ihekweazu, C., Mayet, N., Abate, E., Ouma, A.O., Nkengasong, J., 2021. The first and 
second waves of the COVID-19 pandemic in Africa: a cross-sectional study. Lancet 
397 (10281), 1265–1275. https://doi.org/10.1016/S0140-6736(21)00632-2. 

Sibhatu, K.T., Qaim, M., 2018. Review: the association between production diversity, 
diets, and nutrition in smallholder farm households. Food Policy 77, 1–18. https:// 
doi.org/10.1016/j.foodpol.2018.04.013. 

Stephens, E., Martin, G., van Wijk, M., Timsina, J., Snow, V., 2020. Editorial: impacts of 
COVID-19 on agricultural and food systems worldwide and on progress to the 
sustainable development goals. Agric. Syst. 183 (2020), 1–2. https://doi.org/ 
10.1016/j.agsy.2020.102873. 

Sumner, A., Hoy, C., Ortiz-Juarez, E., 2020. Estimates of the Impact of COVID-19 on 
Global Poverty. WIDER Working Paper 2020/43. Helsinki: UNU-WIDER. 

Torero, M., 2020. Without food, there can be no exit from the pandemic. Countries must 
join forces to avert a global food crisis from COVID-19. Nature 580 (2020), 588–589. 
https://doi.org/10.1038/d41586-020-01181-3. 

UN, 2020. Policy Brief: The Impact of COVID-19 on Food Security and Nutrition. United 
Nations, Rome. https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covi 
d_impact_on_food_security.pdf.  

UNDP, 2020. Human Development Report 2020. United Nations Development 
Programme 1 UN Plaza, New York, NY 10017 USA. ISBN: 978-92-1-126442-5. 

Van Tan, L., 2021. COVID-19 control in Vietnam. Nat. Immunol. 22, 261. https://doi. 
org/10.1038/s41590-021-00882-9. 

van Wijk, M., Hammond, J., Gorman, L., et al., 2020. The rural household multiple 
indicator survey, data from 13,310 farm households in 21 countries. Sci. Data 7, 46. 
https://doi.org/10.1038/s41597-020-0388-8. 

WFP, 2020. The Impact of COVID-19 on Households in Nepal. mVAM Household 
Livelihoods, Food Security and Vulnerability Survey, p. 27. https://docs.wfp.org/ 
api/documents/WFP-0000116728/download/? 
_ga=2.225564508.795551522.1600619091-137882388.1592820486. 

WHO, 2021. World Health Organisation Coronavirus (COVID-19) Dashboard. Data last 
retrieved from: https://covid19.who.int/WHO-COVID-19-global-data.csv. on 14 Dec 
2021.  

World Bank, 2020a. Global Economic Prospects: A World Bank Group Flagship Report. 
https://www.worldbank.org/en/publication/global-economic-prospects. 

World Bank, 2020b. COVID-19 crisis through a migration lens. Migration and 
Development Brief 32. https://openknowledge.worldbank.org/bitstream/handle 
/10986/33634/COVID-19-Crisis-Through-a-Migration-Lens.pdf?sequence=5&isAll 
owed=y. 

J. Hammond et al.                                                                                                                                                                                                                              

http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0120
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0120
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0120
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0120
https://hdl.handle.net/10568/116189
https://hdl.handle.net/10568/116189
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0125
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0125
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0125
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0125
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0125
https://doi.org/10.1016/S2542-5196(17)30007-4
https://doi.org/10.1111/ajae.12206
https://doi.org/10.1111/ajae.12206
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0140
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0140
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0140
https://doi.org/10.1038/s41562-021-01096-7
https://doi.org/10.1038/s41562-021-01096-7
https://doi.org/10.1007/s10113-016-0940-42
https://doi.org/10.5334/aogh.3172
https://doi.org/10.1038/s43016-021-00323-8
https://doi.org/10.1038/s43016-021-00323-8
https://doi.org/10.1016/j.worlddev.2020.105318
https://doi.org/10.1016/j.worlddev.2020.105318
https://doi.org/10.1080/07399332.2020.1823983
https://doi.org/10.1080/07399332.2020.1823983
pmid:33030978
https://doi.org/10.1136/bmjgh-2021-006653
https://doi.org/10.1136/bmjgh-2021-006653
https://doi.org/10.1016/j.gfs.2021.100515
https://doi.org/10.1016/j.agsy.2020.103034
https://doi.org/10.1016/j.agsy.2020.103034
https://doi.org/10.1016/j.gfs.2021.100514
https://doi.org/10.1016/j.gfs.2021.100514
https://www.oecd.org/coronavirus/policy-responses/covid-19-and-africa-socio-economic-implications-and-policy-responses-96e1b282/
https://www.oecd.org/coronavirus/policy-responses/covid-19-and-africa-socio-economic-implications-and-policy-responses-96e1b282/
https://doi.org/10.1038/s43016-021-00319-4
https://doi.org/10.1016/j.clnu.2021.08.015
https://www.R-project.org/
https://doi.org/10.7910/DVN/TFXQJN
https://doi.org/10.7910/DVN/TFXQJN
https://doi.org/10.1016/S0140-6736(21)00632-2
https://doi.org/10.1016/j.foodpol.2018.04.013
https://doi.org/10.1016/j.foodpol.2018.04.013
https://doi.org/10.1016/j.agsy.2020.102873
https://doi.org/10.1016/j.agsy.2020.102873
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0230
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0230
https://doi.org/10.1038/d41586-020-01181-3
https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_security.pdf
https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_security.pdf
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0245
http://refhub.elsevier.com/S0308-521X(22)00003-8/rf0245
https://doi.org/10.1038/s41590-021-00882-9
https://doi.org/10.1038/s41590-021-00882-9
https://doi.org/10.1038/s41597-020-0388-8
https://covid19.who.int/WHO-COVID-19-global-data.csv
https://www.worldbank.org/en/publication/global-economic-prospects
https://openknowledge.worldbank.org/bitstream/handle/10986/33634/COVID-19-Crisis-Through-a-Migration-Lens.pdf?sequence=5&amp;isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/33634/COVID-19-Crisis-Through-a-Migration-Lens.pdf?sequence=5&amp;isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/33634/COVID-19-Crisis-Through-a-Migration-Lens.pdf?sequence=5&amp;isAllowed=y

	Perceived effects of COVID-19 restrictions on smallholder farmers: Evidence from seven lower- and middle-income countries
	1 Introduction
	2 Methodology
	2.1 Data collection
	2.2 National response to COVID-19 and survey timing
	2.3 Survey content
	2.4 Pre-pandemic data
	2.5 Data analysis

	3 Results
	3.1 Presence of COVID-19 in the rural communities
	3.2 Experience of COVID-19 containment measures
	3.3 Income losses
	3.4 Disruptions experienced and their causes
	3.5 Coping strategies
	3.6 Positive effects of COVID-19
	3.7 Correlation of household outcomes and national-level factors

	4 Discussion
	5 Conclusions
	Declaration of Competing Interest
	Acknowledgements
	References


