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Although global assessments of the initial impacts of the coronavirus disease (COVID-19) have focused on in-
come, jobs, and health conditions, this study constitutes one of the first studies that assessed the impact of
COVID-19 on food security in DRC and established the short-term implications of the COVID-19 outbreak on
rural households’ food security in DRC. In addition, the study recommendations contributed to shaping gov-
ernment interventions toward the pandemic in the Country. The study used data from four western provinces of
the country on 1339 households. Our results show that 80 % of households experienced an increase in food
prices, 61 % a noticeable decrease in the availability of food, and 54 % a decrease in their dietary diversity. Due
to changes in food availability, dietary diversity, and food accessibility imposed by the COVID-19 outbreak, >70
% of households experienced either a decrease in the consumption of meat, milk, fish, and cereals or an increase
in their consumption of traditional vegetables. In addition, COVID-19 significantly affected food security di-
mensions in larger households, households with a greater number of members aged 35 years and above,
households headed by women, households where members participate in associations or cooperatives, house-
holds that depend on crop sales as the major source of income, and in poorer households. These findings
highlight the significant implications of the COVID-19 outbreak on household food security in western DRC and
underscore the need for emergency interventions to strengthen the resilience of rural people and accelerate their
recovery and other long-term measures toward sustainable and inclusive development.

1. Introduction weak healthcare and food systems, are especially affected by COVID-19

(Chen, Qian, & Wen, 2021; Laborde, Martin, & Vos, 2021). Indeed,

The Democratic Republic of the Congo (DRC) has undergone several
pandemics over the past decades such as repetitive outbreaks of the
Ebola virus and cholera. The most recent is the coronavirus disease
(COVID-19) (Khan et al., 2021), which is an infectious disease caused by
the SARS-CoV-2 virus. First reported in Wuhan, China, the virus is
transmitted from human to human and affects people in over 99 % of
countries worldwide (Clark, Lusardi, & Mitchell, 2021; Vavra, 2021;
Udmale et al., 2020). Lower-income countries, including DRC, with
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many such countries are currently facing a third or fourth wave of
infection and are still imposing water, sanitation, and hygiene COVID-19
mitigation measures in response, while vaccine uptake remains mar-
ginal (WHO, 2020; Susilo, Floden, & Geurs, 2021; Ditekemena et al.,
2021).

In DRC, the first case of COVID-19 was reported in March 2020 in
Kinshasa (the capital) and spread to almost all provinces thereafter
(Wimba et al., 2020; Zirhumanana, 2021). In response, the government
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imposed rigorous restriction measures such as lockdowns, closed bor-
ders, and social distancing. Due to these measures, which were consis-
tent with World Health Organization (WHO) guidelines, the DRC’s
economic structures and the food security status of millions of people
were negatively impacted (Khan et al., 2021; Ecochard et al., 2021). For
example, in 2020, 21.8 million people were classified as acutely food
insecure compared to 15.6 million in 2019 (WFP, 2020). While it is
evident that the COVID-19 pandemic has worsened the national progress
toward achieving Sustainable Development Goal 2 (SDG2) of zero
hunger, its implications at the individual and household levels have not
sufficiently been investigated and are poorly understood (Kansiime
et al., 2021).

This study constitutes one of the first studies that assessed the impact
of COVID-19 on food security in DRC and established the short-term
implications of the COVID-19 outbreak on rural households’ food se-
curity in DRC. In addition, the study recommendations contributed to
shaping government interventions toward the pandemic in the Country.
The study pursues a twofold objective. First, it assesses various di-
mensions of rural households’ food security during the initial stages of
the pandemic, and second, it highlights the implications of the COVID-
19 outbreak on three key dimensions of food security (food availabil-
ity, dietary diversity, and food accessibility) in four provinces of western
DRC (Pinstrup-Andersen, 2009; Tuholske et al., 2020; Ouoba & Sawa-
dogo, 2021). After Section 1 which addresses the introduction, the rest
of the paper proceeds as follows: Section 2 presents the study method-
ology. Section 3 presents the study findings and discusses the results.
Section 4 concludes.

2. Methodology
2.1. COVID-19 outbreak and food security

Identifying the effect of the COVID-19 outbreak on rural households’
food security is not an easy exercise as many other factors could come
into play apart from the pandemic, known as the orthogonal effects
(Wossen et al., 2019). Several approaches are used in the literature to
assess the impact of a treatment or shock (such as COVID-19) on selected
outcomes (food security in our case). These include the randomized
controlled trial (RCT) (Banerjee et al., 2020), endogenous switching
regression (ESR) (Ainembabazi et al., 2018; Wossen et al., 2019; Dont-
sop Nguezet et al., 2020), or the difference-in-difference approach (De
Brauw et al., 2014; Ronkko et al., 2021; Chen et al., 2021). The majority
of these approaches rely on quantitative data for implementation. These
approaches reduce estimation biases while controlling for observable
and unobservable characteristics and change over time that could affect
the selected outcome beyond the treatment or shock (Ravallion, 2001).
However, given the short duration of the pandemic outbreak at the time
data were collected for this study and the lack of baseline data for the
pre-pandemic period, we applied a memory recall approach to consti-
tute the baseline data necessary to assess the implications of COVID-19
at the household level. This approach has been used in recent literature
by several studies to account for the impact of COVID-19 on agriculture
and food systems in Iran and Myanmar (Pakravan-Charvadeh et al.,
2021; Boughton et al., 2021; Kansiime et al., 2021); to compare
households’ income and food security levels before versus during the
COVID-19 pandemic in Kenya and Uganda (Kansiime et al., 2021); to
assess the impact of COVID-19 on households and small businesses in
DRC (Stoop et al., 2021). Following this recent literature, we used a
similar approach by asking study respondents to compare their food
security levels during the COVID-19 outbreak (from March to October
2020) to their levels one year prior (March to October 2019).

Concretely, the attribution process was carried out using three steps
(see Fig. 1). First, respondents were asked to report their perceptions of
change (increased, no change, decreased) in three key dimensions of
food security (food availability, dietary diversity, and food accessibility)
compared to their pre-pandemic situation. Second, respondents
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R

No change

R

Other factors

Step 2 Principle cause(s) of change in food security
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Fig. 1. Three-step attribution process. Notes. The pre-pandemic period covers
the period from March to October 2019, while the pandemic period is from
March to October 2020. Other factors include economic conjuncture, weather
conditions, household internal shocks such as illness, and province-specific
factors such as internal insecurity or lack of trade openness.

Change in food security due to the COVID-19
outbreak

identified the principal cause(s) and if there was a perceived change in
any dimension of their food security. Finally, we isolated the proportion
of respondents who attributed changes to aspects of their food security
to COVID-19. Table 1 presents a sample of key questions asked during
data collection.

2.2. Econometrics estimations: an empirical model

Following Tuholske et al. (2020), Kansiime et al. (2021), and
Boughton et al. (2021), we fitted an ordinary least squares (OLS) model
to identify factors associated with rural households’ food security during
the initial stages of the COVID-19 outbreak and a logit model for factors
associated with changes in the dimensions of food security attributed to
COVID-19. The household dietary diversity score (HDDS) was the metric
of food security used to reflect both economic capacity to access a va-
riety of foods and diversity of consumer behavior based on a 24-hour
recall and ranging from 0 to 12 (Kennedy, Ballard, & Dop, 2013).
Also, following Pakravan-Charvadeh et al. (2021) we categorized
households into three groups including low HDDS (HDDS < 4.5), me-
dium HDDS (HDDS between 4.5 and 6.0), and high HDDS (HDDS > 6.0).
Drivers of rural household i’s food security during the initial stages of
the COVID-19 outbreak can be accounted for using the following
empirical model (Eq. (1)).

HDDS; = {; + wZ; + 60X, + pP + u; 1

For which, we consider a vector of households i interest variables Z;,
and respondent r specific characteristics X,, and province P is taken as a
control variable. We specified various models of Eq. (1) for a sensitivity
test. Model (1) is specified as in Eq. (1) and it includes all the variable
vectors and the control variable. There were 3 other models. Model (2)
has the same configuration as Model (1) but we did not control the
province for a sensitivity test. Models (3) and (4) consider households
and respondents’ quantitative and qualitative socioeconomic charac-
teristics, respectively.

The perceived change in food security attributed to COVID-19 is
assumed to be a binomial variable that takes the value 1 if a particular

Table 1
Sample of survey questions used to assess any change in dimensions of house-
hold food security during the reference period.

Food security
dimension

Question

Food availability Have you experienced any unusual changes in the availability
of basic food products you normally buy? Give the principal
reason.

Have you noticed any change in the diversity of food
consumption over the past few months? Give the principal
reason.

Have you noticed any unusual change in the price of
foodstuffs (food baskets) that you normally buy? Give the
principal reason.

Dietary diversity

Food accessibility
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dimension of household food security worsened during the initial stages
of the COVID-19 pandemic, and 0 if otherwise. Also, we performed a
logit model to estimate the factors associated with a change in a
dimension of household food security attributed to the COVID-19
outbreak (Gujarati & Porter, 2009). From the logit results, we esti-
mated the marginal effect which shows the magnitude of the effect of
COVID-19 on household food security. The empirical model is specified
as follows:

fa =G+ @Zi+0X,+pP+p, @

where f4 is a binomial variable for household i’s perception of a change
in a dimension of food security and other parameters are specified as in
Eq. (1). Eq. (2) was performed for each food security dimension
considering one category of interest.

2.3. Household and respondent characteristics

Household composition. We measured the composition of the house-
hold in terms of age groups. We expect that the number of household
members who are below 18 years old to be negatively associated with
food security because their contributions to the household food basket
and income are somewhat marginal, and off-farm opportunities
decreased during the pandemic (Stoop et al., 2021; Amare et al., 2021).
We considered other age group ranges as well, including the number of
household members aged 35 years and above.

Household size. Considering the effects of household size on house-
hold food security is also important. First, larger households may be the
most impacted by COVID-19 because food needs and expenditures are
generally proportionate to the household size. Second, we may assume
that the larger the size of the household the less vulnerable the house-
hold will be because of its members’ contributions to the food basket
(Kansiime et al., 2021; Boughton et al., 2021). The household size
included all people who live together and eat out of the same pot as
follows: someone who has temporarily moved for less than six months,
students studying away from home, workers who have stayed for at least
a month, and someone who lives away from home but is very involved in
household economic decision-making.

Crop sales. Relying on crop sales as the main source of income during
the COVID-19 outbreak could be risky because of food system distur-
bances (Ahmed et al., 2021; Amare et al., 2021; Béné et al., 2021). A
binary variable was created and takes the value 1 if crop sale is the main
source of income of the household, and 0 if otherwise.

Household members living with a disability. Having a household
member who is living with a disability could reinforce the impact of
COVID-19 on food security since healthcare expenditures may be
prioritized compared to food expenditures on the one hand, and a
member living with a disability may not contribute to the household
needs on the other hand (Pakravan-Charvadeh et al., 2021). We
included a variable to account for the effect of the pandemic on food
security for those households with a member living with a disability.
This variable takes the value 1 if the household had a member living
with a disability, and 0 if otherwise.

Probability of being poor. The level of household poverty was
measured using the poverty probability index (PPI) (Laborde, Martin, &
Vos, 2021; Bargain & Aminjonov, 2021; Luo et al., 2020). The PPI is a
country-specific poverty measurement tool developed by Innovations
for Poverty Action (IPA). The construction of the PPI score was based on
ten questions about a household’s characteristics and asset ownership.
Responses to the questions were allocated a value and then summed to
derive a household’s PPI score. Based on an international poverty line of
US$1.9, the PPI score was converted to the likelihood of the re-
spondent’s household being below the poverty line (IPA, 2017). The
final indicator is a numeric variable of the probability of being poor.

Cash savings. Cash saving is assumed to be a mitigating factor that
lessens the impact of COVID-19 on household food security as it
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represents an important safety net for households in the absence or
disturbance of financial services. As evidenced by Ronkko et al. (2021),
the functioning of routine financial services was disturbed by lockdowns
and social distancing in Bangladesh, which reduced households’ abili-
ties to withdraw their savings in times of need. For this study, a variable
was created that takes the valuel of the household holds cash savings,
and 0 if otherwise.

Group membership. Similarly, social capital has routinely been shown
to mitigate the impacts of a range of shocks and stressors on household
food security and other outcomes and is oftentimes measured as an in-
dividual’s or household’s membership in a group (Niles et al., 2021). In
rural areas, people’s livelihood activities can be enhanced when they are
part of cooperatives, groups, or associations. When mobility restrictions
are imposed by authorities during certain circumstances, including
during a pandemic, restrictions could disturb the normal functioning of
such groups and limit people’s interactions, connectivity, and support
(Béné et al., 2021; Ahmed et al., 2021). The group membership variable
used in this study takes the value 1 if the respondent is a member of a
group, and 0 if otherwise.

Finally, other households and respondent characteristics were taken
as exogenous factors, including household type (female-headed versus
male-headed), age of the respondent, years of education of the respon-
dent, whether the respondent was born in their current place of resi-
dence, and their number of years of farming experience (d’Errico,
Romano, and Pietrelli 2018, Kansiime et al., 2021). The province the
respondent resides in was used as a control variable.

2.4. Study area, sampling procedure, and data

The data were collected in October 2020 during a face-to-face
interview by trained enumerators using tablets with a pre-loaded elec-
tronic questionnaire. The One CGIAR framework that considers five
impact areas (https://www.cgiar.org/how-we-work/strategy/) served
as the basis for the development of the questionnaire. These impact
areas include (i) nutrition and food security; (ii) poverty reduction and
job creation; (iii) gender equality, youth, and social inclusion; (iv)
climate adaptation and reduction of greenhouse gases; and (v) healthy
environment and biodiversity. The detailed questionnaire can be ob-
tained upon request. The trained enumerators were from the Cellule
d’Analyses des Indicateurs de Développement (CAID), which conducted
several socioeconomic studies in the past in the target provinces
(https://www.caid.cd). Enumerators were trained to strictly respect
COVID-19 prevention measures such as social distancing, wearing a face
mask, washing hands with soap, and/or using a hydroalcoholic gel to
limit any exposure to the virus during the survey. During interviews,
face masks and hydroalcoholic gels were provided to respondents.

A multi-stage sampling strategy was used to select a total of 1339
households. In the first stage, four provinces were purposively selected —
Kwango, Kwilu, Kongo Central, and Kinshasa rural (see Fig. 2). These
provinces were selected for two reasons. First, Kinshasa city was the
main entry point of COVID-19, which accounted for 77 % of the total
10,514 cases in the country as of September 19, 2020 (WHO, 2020).
From Kinshasa city, the virus penetrated the neighboring provinces of
Kongo central, Kwango, and Kwilu. Therefore, the western part had
been mainly exposed to the virus due to its proximity to Kinshasa, the
heart of the pandemic in DRC. Second, the western DRC has strong trade
ties with neighboring countries as well as overseas countries. The city of
Matadi in Kongo Central is the transit center between the Atlantic Ocean
and western DRC. The Ndjili airport and the port of Matadi receive
goods and passengers from the eastern DRC through the ports of Dar es
Salaam in Tanzania and Mombasa in Kenya, which serve as product
portals. In terms of COVID-19 cases, Kinshasa had the most as of
September 19, 2020, with 8107 cases (higher prevalence), followed by
Kongo Central with 467, Kwilu with 6 cases, and Kwango with 1 case
(low prevalence) (WHO, 2020).

In the second stage, three territories from Kwango and Kongo Central
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Fig. 2. Map showing the study area. Note: Only medium (Kikwit Airport, and Boma Lukandu International Airport) and large airports (Ndjili International Airport)
were mapped. Ports include main river ports (Kikwit River port in Kwilu and Kinshasa River port in Kinshasa) and seaports (Banana, Boma, and Matadi Ports in
Kongo Central). Local roads were overlooked. Authors conception using QGIS 3.10.Notes. the PPI score was estimated on 1330 observations.

provinces that are closest to Kinshasa city were purposively selected. For
the Kwilu province, the three territories that are geographically the
closest to Kikwit city were purposively selected. The same justification is
that the virus responds from the capital city into its inner districts.

In the third stage, the three most populated sectors were selected in
each territory, and within each sector, three villages close to its capital
were purposively selected (same rationale and justification as above). At
the village level, we followed the main road crossing the village starting
from the main bus stop. Twelve households were systematically and
regularly selected in each village. The reason is that villages are built
around the same families, values, culture, and livelihood and as such,
there is high homogeneity within the villages. However, heterogeneity
exists between villages. The total sample of 1339 households was
selected from the four provinces made of 349 households in Kongo
Central, 336 in Kinshasa, 330 in Kwilu, and 324 in the Kwango.

The enumerator training was organized in two stages. The first stage
included all the supervisors (with a minimum of BSc level) from the four
provinces, along with personnel from the Ministry of Agriculture and the
International Institute of Tropical Agriculture (IITA) who assembled in
Kinshasa during three days of training in classrooms and the field during
the pre-testing of the questionnaire. Upon return to their respective
provinces, the supervisors organized the training of enumerators
(holders of certificates of secondary school at a minimum and speaking
the local language) at the headquarters of the province for two days
before continuing with in-the-field training and supervision during data
collection in the selected districts. Supervisors were trained to check the
quality of completed questionnaires and make corrections if required
daily. The use of tablets allowed timely assembling of data at the central
server, where a second quality check was conducted instantly, and
possible mistakes were brought back to the attention of the supervisor
for correction in the field before the enumerators moved from one
village to the next.

To get the adherence and compliance of respondents, given the
unique circumstances during the initial phase of the pandemic, the head
of the village was interviewed first to serve as an example to potential
respondents based on local protocols. Data from the head of the village
were not included in the analysis unless the sampling approach led to the

selection of the household of the head of the village. In each household,
both the male head of the household and his spouse were interviewed. In
a female-headed household, the oldest male member of the household
was also interviewed. In a polygynous household, the male head of
household and the most senior spouse were interviewed. Before
administering the questionnaire to the household members, enumera-
tors explained the purpose of the survey, how it was to be conducted and
how data would be managed and analyzed. Thereafter, enumerators
sought and obtained the consent of the respondents to participate in the
survey. This paper is based on the analysis of the data at the household
level.

Table 2
Selected descriptive statistics of socioeconomic factors of households.

Variables (n = 1339) Min Max Mean  SD.

Household head (1 if the household head, and 0 1 0.86 0.45
0 otherwise)

Age of head of household (years) 17 95 46.76  13.26

Farming experience of the respondent (years) 0 70 2256 14.56

Household size (#) 1 22 6.16 2.82

Members of the household < 18 years old (#) 0 17 2.31 2.02

Members of the household > 35 years old (#) 0 6 1.20 0.93

PPI score (probability household is < US$1.9 0.5 98.8 6192 31.19
poverty line)

Household type (1 if female-headed, and 0 1 0.19 0.39
0 otherwise)

Education of respondent (years) 0 30 9.01 3.93

Natal village (1 if the respondent was born in the 0 1 0.75 0.43
current place of residence, and 0 otherwise)

Group membership (1 if member, and 0 1 0.18 0.38
0 otherwise)

Crop sales (1 if yes, and 0 otherwise) 0 1 0.84 0.37

Cash savings (1 if yes, and 0 otherwise) 0 1 0.19 0.40

Household member living with a disability (1 if 0 1 0.03 0.17

yes, and 0 otherwise)




V. Manyong et al.

3. Results and discussion
3.1. Selected characteristics of households

Table 2 shows that, on average, 86 % of the respondents identified
themselves as household heads, and were 47 years old. Female-headed
households comprised 19 % of the sample. The average household size
was 6 persons. Households consisted of 2 persons below the age of 18
years and 1 person 35 years and above, on average. According to the PPI
score, 62 % of households were considered poor. On average, re-
spondents completed 9 years of education, which corresponds to the
secondary education level following the DRC educational system.
Seventy-five percent of respondents indicated the village they currently
reside in was their natal village. Only 18 % of respondents indicated they
were members of a group. Respondents had 23 years of farming expe-
rience. Crop sale was the main source of income for 84 % of households.
Only 19 % of the respondents indicated their households held cash
savings. A marginal proportion of households had a member living with
a disability at 3 %.

3.2. COVID-19 outbreak, marketing of agriculture products, and food
accessibility

The outbreak of COVID-19 has disrupted the normal functioning of
agricultural markets and food accessibility as presented in Table 3.
Around 59 % of market-oriented farmers experienced a decrease in the
demand for agricultural products they usually sold on the market, and
about 38 % of them reduced the number of agricultural products sold.
Furthermore, prices of agricultural products increased generally, as re-
ported by 46 % of farmers. This corroborates with CAID data that shows
that before the announcement of COVID-19 in DRC, a 25-kg bag of rice
and maize flour cost US $19 and US $13, respectively, while the price of
the same 25-kg bag in June 2020 was estimated at the US $25-27 for rice
and the US $20 for maize flour. In addition, in Kinshasa, where shortly
after the provincial government announced full containment, food pri-
ces increased by two to three times what they were before COVID-19. In
Lubumbashi, prices had already risen excessively before the arrival of
the pandemic in the city, due to panic in neighboring provinces and

Table 3
COVID-19 outbreak, marketing of agriculture products, and food accessibility.

Changes in marketing and food
accessibility

Main reasons for changes

Increase  No Decrease ~ COVID- Other Both
change 19 factors

Variables

The demand for 14.9 26.0 59.0 75.3 15.5 9.2
agricultural
products

Supply of 17.5 44.8 37.7 76.8 16.5 6.7
agricultural
products (#
products sold)

Price of 46.2 21.8 32.1 75.4 13.5 11.0
agricultural
products

Number of 0.8 51.9 47.3 68.9 17.5 13.6
meals per day

Informal 5.0 68.5 26.5 82.8 11.8 5.4
mechanisms
for obtaining
food-stuffs

Reliance upon 37.6 45.4 17.0 74.2 18.1 7.7
on-farm
production
versus market
products

Note. The answer “both” includes both COVID —19 and other factors as causes of
change.
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countries, especially for maize flour (the most consumed food in the
region), so much so that the governor ordered traders and wholesalers to
sell only a maximum of two 25-kg bags of maize flour per person
(https://www.caid.cd).

As markets were also subject to sanitary and hygiene measures such
as the reduction in the number of market opening days, social distance,
and mobility restrictions, these measures led to the disturbance of dis-
tribution channels of agricultural products and an increase in the prices
of such products. This corroborates the empirical studies by Ahmed et al.
(2021), Adewopo et al. (2021), Narayanan and Saha (2021), and Susilo
et al. (2021).

Consequently, about 47 % of households experienced a decrease in
the number of meals consumed per day, 38 % increased their depen-
dence on on-farm production, and 27 % of households recorded a
change in the informal mechanisms for obtaining food-stuffs. Informal
mechanisms of access to food include barter, donations or mutual aid
within the community, between family members, neighbors, etc., or any
other channel not taken into account by market mechanisms (Morton
et al., 2021.

3.3. Links between household dietary diversity and the prevalence of
COVID-19

Fig. 3 shows the prevalence of COVID-19 measured in terms of
COVID-19 recorded cases in the study provinces, Kinshasa having the
highest prevalence and the Kwango ranking the last. The figure also
establishes a linkage between rural households’ dietary diversity and
COVID-19 prevalence. It shows that the proportion of households with a
high HDDS decreases with the prevalence of COVID-19 across provinces.
Concretely, in Kwilu 49 % of households had a high HDDS and only 6
COVID-19 cases were reported in the province. In Kongo Central, 35 %
of households had a high HDDS and 467 COVID-19 cases were reported
in the province. While in Kinshasa, 21 % of households had a high HDDS
and 8107 COVID-19 cases were reported in the province. This result can
be explained by the fact that the higher the COVID-19 prevalence the
more severe the restriction measures at both national and local levels.
This result was also found by Ronkko et al. (2021), that during the
lockdown, people’s abilities to use conventional coping strategies such
as borrowing, withdrawing savings, and receiving monetary gifts from
friends and family declined. The lockdown led to an increase in food
prices, which in turn reduced people’s purchasing powers and their
abilities to access sufficient and diversified food baskets (Adewopo et al.,
2021; Béné et al., 2021). Finally, Chen et al. (2021) demonstrated that
the huge uncertainty regarding the virus negatively affected people’s
food behaviors.

In the Kwango we found an uncommon linkage between food secu-
rity and COVID-19 prevalence probably because of the smallest per-
centage of households classified high HDDS (24 %) and very low COVID-
19 prevalence (1 case). This contrasting result can also demonstrate that
low versus high dietary diversity scores can be explained by several
factors beyond the COVID-19 outbreak such as economic, environ-
mental, political, and/or social changes.

3.4. COVID-19 outbreak’s implications on key dimensions of household
food security

This section presents findings on the implications of COVID-19 on
the key household food security dimensions (Table 4). The results show
that 61 % of respondents indicated that basic food products such as rice,
maize flour, cassava flour, and beans were not available for their
households to purchase. The attribution process was made possible by
asking respondents to give the major cause(s) of the change. The anal-
ysis shows that the COVID-19 outbreak was the main cause of the low
availability of basic food products for 73 % of households. One potential
explanation could be the low DRC agricultural production at around 4 %
of 2020 Gross Domestic Production (GDP) (Pauw et al., 2021). However,
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Fig. 3. Rural households’ dietary diversity scores and Covid-19 prevalence in the target provinces. Notes: Low HDDS = HDDS < 4.5, Medium HDDS = HDDS
between 4.5 and 6.0, High HDDS = HDDS > 6. ***p < 0.01 %, **p < 0.05, and *p < 0.1. The proportions of HDDS categories are significantly different across

provinces at the 1 % level, using the Chi-square test.

Table 4

Self-reported changes in food security status during the initial COVID-19 outbreak.

Food security dimensions

Food availability

Dietary diversity

Food accessibility (price)

Freq. Percent Mode Freq. Percent Mode Freq. Percent Mode
1. Change in food security
Increase 154 11.5 69 5.15 1074 80.2 \/
No change 368 27.5 543 40.6 205 15.3
Decrease 817 61.0 v 727 54.3 v 60 4.50
1I. Cause: Decrease Decrease Increase
COVID-19 597 73.1 v 537 73.9 v 798 74.3 v
Other factors 120 14.7 97 13.3 140 13.0
Both 100 12.2 93 12.8 136 12.7

Notes. The response “both” includes both COVID-19 and other factors as a cause of the change while “Modes” are associated with categories that have the highest

frequencies.

COVID-19 could affect food availability through many other channels
such as disruption in the supply chain due to restricted movements, ill
health by some transporters/traders, and blockages at border crossings
due to positive cases.

Concerning food prices, the results show that 80 % of respondents
reported that the price of basic food products increased during the initial
stages of the COVID-19 outbreak compared to the same period in 2019.
The outbreak presumably reduced people’s purchasing powers while
simultaneously decreasing their revenues. These results are consistent
with those reported by Adewopo et al. (2021) who found that the price
of maize and rice increased by 26 % and 44 %, respectively, during the
pandemic in Nigeria. Over 74 % of respondents attributed the perceived
change in food prices to COVID-19, as was also evidenced by Béné et al.
(2021) in their global assessment of COVID-19’s impacts on food sys-
tems. One plausible explanation for the findings is that food markets

were not exempted from restriction measures caused by the COVID-19
outbreak. The closure of markets created constraints in the supply
chain and the fear of contamination reduced the inflow of products into
markets, thus increasing both the demand for such products and their
prices (Narayanan & Saha, 2021; Susilo et al., 2021).

Table 4 shows that 54 % of respondents indicated that their house-
holds experienced a general decline in dietary diversity and 74 % of
them attributed the perceived change to COVID-19. These results
demonstrate that rural people were negatively impacted by the
pandemic in their ability to access sufficient and diversified foodstuffs
(Ahmed et al., 2021; Pakravan-Charvadeh et al., 2021; Stoop et al.,
2021; Ronkko et al., 2021).

Fig. 4 shows the change (or no change) in the consumption of
different food groups by households in each study province. Overall, the
consumption of protein-rich food items (meat, fish, and milk products)
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Fig. 4. Change in the consumption of food groups during the initial COVID-19 outbreak.

declined. In Kwilu and Kongo Central, the consumption of meat products
declined for 53 % and 40 % of households, respectively. The con-
sumption of fish declined for 63 % of households in the Kwango, while
the consumption of milk products declined for 56 % of households in
Kinshasa. The consumption of vegetables, such as vitamin A-rich dark
green amaranth, cassava, or sweet potato leaves, increased across all
provinces compared to other food groups. Interestingly, the consump-
tion of sweets declined across most provinces and relatively significantly
compared to other more nutritious food groups. This suggests that some
rural households were unwilling to prioritize their consumption of
sweets during uncertain times, and instead, use their likely limited re-
sources for the purchase of other foods.

3.5. Factors affecting the level of dietary diversity

In our study, we assessed the determinants of household dietary di-
versity during the COVID-19 outbreak. The results in Table 5 show that
the age of the household head was significantly associated with an in-
crease in HDDS (Models (2) and (3)). This result follows that of d’Errico,
Romano, and Pietrelli (2018), who showed that older people were more
resilient to food insecurity in Tanzania and Uganda. A potential expla-
nation could be that in rural areas the ability of the households to
mobilize means that could reinforce households’ resilience toward
shocks is usually the responsibility of the household head and less of the
younger household members. Similarly, holding cash savings was

positively associated with household dietary diversity. These findings
are in line with Pakravan-Charvadeh et al. (2021) who found that per-
sonal savings and investment in livestock (as a form of savings)
improved food security during the COVID-19 outbreak. Similar to
Kansiime et al. (2021), household size was associated with an increase in
HDDS, which suggests that in times of crisis, and especially in rural
areas, multiple household members help contribute to diversifying the
household diet.

Furthermore, the lockdown and other restrictions that limited both
people’s mobility and resources worsened the situation of some,
including those people who depend on crop sales as a source of income
as found by Ahmed et al. (2021) and their social capital based on group
membership (Niles et al., 2021). Social distancing and mobility re-
strictions had disturbed the normal functioning of groups that often-
times reinforce people’s livelihood, community support, and people’s
connectivity as evidenced by Béné et al., (2021) and Ahmed et al.,
(2021). As expected, the HDDS decreased as the probability of being
poorly increased, demonstrating the close linkage between poverty and
low dietary diversity. This result is consistent with that of Luo et al.
(2020) and Bargain and Aminjonov (2021) who found that the lock-
down reduced the probability of people’s participation in off-farm ac-
tivities, and thus exacerbated poverty. A larger number of household
members below 18 years old worsened household dietary diversity. This
may be explained by younger people’s limited capacities to participate
in productive work and contribute less to the household income.
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Table 5
Socioeconomic factors associated with a household dietary diversity score.

Four ordinary least squares models

Variables Coef. Coef. Coef. Coef.
(€)) (@3] ®3) 4
Age of the respondent 0.012 0.020%* 0.017%*
(years)
(0.009) (0.009) (0.008)
Size of household (#) 0.174%** 0.205%** 0.181%***
(0.037) (0.037) (0.038)
Farming experience of —0.004 —0.015%* —0.006
the respondent (years)
(0.007) (0.007) (0.007)
Members of the —0.072 —0.104%* —0.058
household aged < 18
years old (#)
(0.050) (0.049) (0.051)
Members of the 0.087 0.010 0.075
household aged > 35
years old (#)
(0.096) (0.094) (0.096)
PPI score (probability —0.025%**  —0.026 —0.028
household is < US$1.9
poverty line)
(0.003) (0.003) (0.003)
Household head 0.408 0.516 0.614*
respondent (1 if the
household head, and
0 otherwise)
(0.325) (0.333) (0.323)
Household type (1 if 0.400 0.485* 0.572*
female-headed, and
0 otherwise)
(0.282) (0.285) (0.314)
Education of respondent —0.014 —0.014 —0.007
(years)
(0.020) (0.020) (0.020)
Natal village (1 if the 0.101 0.261 —0.024
respondent was born in
their current place of
residence, and
0 otherwise)
(0.186) (0.174) (0.193)
Group membership (1 if —0.488** —0.352* —0.773%%**
member, and
0 otherwise)
(0.213) (0.207) (0.216)
Crop production sales (1 —0.608***  —0.649%** —0.723%**
if yes, and 0 otherwise)
(0.217) (0.228) (0.217)
Cash saving (1 if yes,and ~ 0.809*** 0.732%** 0.983%**
0 otherwise)
(0.203) (0.200) (0.202)
Household member with —0.073 0.007 —0.015
a disability (1 if yes,
and 0 otherwise)
(0.456) (0.470) (0.444)
Kinshasa —0.915%** - —0.935%** —0.109
(0.229) (0.219) (0.226)
Kongo Central 0.031 - —0.153 0.585%*
(0.252) (0.250) (0.243)
Kwango —0.666** - —0.718%**  —
(0.274) (0.253)
Kwilu - - _ 1.393%%%
(0.265)
Constant 6.248%** 5.412%** 5.768%** 5.404%**
(0.771) (0.748) (0.375) (0.635)
Number of observations 1330 1330 1,330 1330
Adjusted R-squared 0.159 0.142 0.135 0.095

Note. Robust standard errors are in parentheses. ***p < 0.01 %, **p < 0.05, and
*p < 0.1. PPI = poverty probability index. Model (1) is specified as in Equation
(1) and includes all the variable vectors and the control variable. Model (2) has
the same configuration as Model (1) but we do not control for the variable
province for a sensitivity test. Models (3) and (4) consider quantitative and
qualitative variables, respectively. Kwilu was selected as the base for the four
provinces.
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3.6. Socioeconomic factors associated with the change in food security
dimensions

We estimated the marginal effects of the logit model of factors
associated with the change in each dimension of food security attributed
to the COVID-19 outbreak. The main results in Table 6 show that the
likelihood of respondents reporting a shortage in available food and a
reduction in dietary diversity decreased significantly with the number of
household members below 18 years old. These results can be explained
by the fact that households with larger numbers of members below 18
years old are less resilient to food security shocks due to their lower level
of productivity as evidenced by Bargain and Aminjonov (2021), Luo
et al. (2020), and Béné et al. (2021).

Table 6
Determinants of self-reported change in food security outcomes.
Variables Food Dietary Food price
availability diversity
Reduce (1 = Reduce (1 Increase (1
yes) = yes) = yes)
dy/dx dy/dx dy/dx
@ 2) 3
Age of the respondent (years) —0.002 —0.000 —0.000
(0.002) (0.000) (0.001)
Size of household (#) 0.011 0.004* 0.002
(0.008) (0.002) (0.005)
Farming experience of the —0.001 0.000 0.001*
respondent (years)
(0.001) (0.000) (0.001)
Members of the household aged < —0.025%*** —0.008* 0.005
18 years old (#)
(0.009) (0.004) (0.006)
Members of the household aged > 0.050%* 0.009 0.023
35 years old (#)
(0.021) (0.007) (0.014)
PPI score (probability household is —0.000 —0.000 —0.001
< US$1.9 poverty line)
(0.001) (0.000) (0.000)
Household head respondent (1 if the —0.083* —0.000 0.041
household head, and 0 otherwise)
(0.043) (0.015) (0.042)
Household type (1 if female-headed, 0.021 0.022* 0.040%*
and 0 otherwise)
(0.049) (0.012) (0.019)
Education of respondent (years) —0.004 —0.000 0.002
(0.004) (0.001) (0.005)
Natal village (1 if the respondent 0.005 —0.015* 0.026
was born in their current place of
residence, and 0 otherwise)
(0.035) (0.008) (0.022)
Group membership (1 if member, 0.016 —0.019* —0.001
and 0 otherwise)
(0.043) (0.010) (0.024)
Crop production sales (1 if yes,and  0.079* —0.023** —0.018
0 otherwise)
(0.043) (0.010) (0.020)
Cash saving (1 if yes, and 0.104*** 0.034%** 0.033*
0 otherwise)
(0.027) (0.011) (0.019)
Household member with a disability =~ 0.112 —-0.010 —0.011
(1 if yes, and O otherwise)
(0.095) (0.016) (0.042)
Kinshasa 0.202%** 0.028 —0.066
(0.030) (0.021) (0.043)
Kongo Central 0.012 —0.119%* —0.004
(0.041) (0.058) (0.032)
Kwango 0.093%** —0.153** —0.001
(0.031) (0.069) (0.035)
Number of observations 747 599 866

Note: dy/dx denote marginal effect. Robust standard errors are in parentheses.
***p < 0.01 %, **p < 0.05, and *p < 0.1. For food prices, we were interested in
the increase in food prices while the reduction category was considered for food
availability and dietary diversity.
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The likelihood of reporting a shortage in available food and reduc-
tion in dietary diversity increased with the number of household
members above 35 years old and for those households holding cash
savings. Adult members contribute to the household income and food
basket in normal periods through two paths: own on-farm activities and
off-farm job opportunities. The latter were negatively impacted by the
initial COVID-19 outbreak (see Béné et al., 2021), hence less income was
generated from off-farm work to purchase foodstuffs, as found by Amare
et al. (2021) and Stoop et al. (2021). Furthermore, the disturbance in
financial services associated with lockdowns could explain the positive
linkage between holding cash savings and the likelihood to report a
shortage in available food and reduction of dietary diversity as found by
Chen et al. (2021) and Ronkko et al. (2021) in China and Bangladesh,
respectively. Lockdowns reduced the mobility of people and food
assistance from friends and family, such that respondents were more
likely to report a reduction in dietary diversity.

Respondents, and especially those whose households depend entirely
on their crop sales for income, were more likely to report a shortage in
available food due to a negative impact of the pandemic on food systems
but less likely to report a reduction in dietary diversity similar to Ahmed
et al. (2021). Respondents from households of larger sizes were more
likely to report a reduction in dietary diversity. Finally, households
headed by women were more likely to report a reduction in dietary
diversity and an increase in food prices as was also found by Boughton
et al. (2021) in their study in Iran.

4. Conclusion

As millions of Congolese are experiencing food insecurity, the
country’s progress towards SDG2 may be threatened by the COVID-19
outbreak. Therefore, assessing the implications of the COVID-19
outbreak on food systems is recognized as necessary among scholars,
development practitioners, and policymakers alike. Such analyses serve
as a basis on which various stakeholders, including government,
development actors, and local communities can plan and expect a faster
recovery. COVID-19 may continue for an indefinite period while
destabilizing the livelihoods of millions of Congolese. While restricting
people’s mobilities and instituting lockdowns may be effective strategies
to slow down the spread of the pandemic, their impact on economic
structures will likely be most apparent (Bargain & Aminjonov, 2021;
Chen, Qian, & Wen, 2021; Laborde, Martin, & Vos, 2021).

Many measures against COVID-19 also disturb the food and agri-
cultural system, restrict access to financial services, reduce the adaptive
capacity of those who depend on a daily off-farm income, as well as
people’s purchasing power (Pauw et al., 2021; Béné et al., 2021; Clark,
Lusardi, & Mitchell, 2021; Stoop et al., 2021). Some actions can be taken
to mitigate the negative effects of corrective measures against COVID-19
and improve rural people’s resilience to COVID-19 and other like
shocks. These actions include among others input subsidies, imple-
mentation of emergency activities that include the distribution of basic
food commodities, or promotion of financial transfers to the most
vulnerable populations.

Since food accessibility is the dimension of food security that has
been disrupted most by the pandemic, interventions that maintain or
lower food prices are likely to bring about a rapid and positive change in
the dietary behavior of rural people. This could be achieved in the short
run by providing and ensuring increased access to affordable agricul-
tural inputs. Over the long run, other measures must be taken, including
increasing funding for agricultural research, promoting strong partner-
ships between research and development actors for rapid delivery of
technologies and knowledge, and ensuring sustainable and inclusive
food systems.
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