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A B S T R A C T

We leverage unique panel household phone survey data collected by the World Food Programme (WFP) several
months before and 3 years into the COVID-19 pandemic in nine low-and middle-income countries to examine
whether the COVID-19 period was associated with increases in food insecurity. We also combine this data with
data from the Oxford COVID-19 response tracker to examine how lockdown policies and economic support
policies to households have affected food consumption.

Our household level panel models show that the COVID-19 period was associated with increases in
the proportion of people with insufficient food consumption in seven countries (Niger, Mali, Burkina Faso,
Mozambique, Guatemala, Syria, and Yemen) but not in the other two (Cameroon and El-Salvador). Three
years into the pandemic, most of the countries have not recovered from the initial negative impacts that
were observed within the first year. The use of coping strategies, such as relying on less preferred food or
borrowing to buy food, increased in countries where there was an increase in the proportion of people with
insufficient food. Country fixed effect models show that strictness of lockdowns was associated with reductions
in food consumption while economic support for COVID-19 to households was associated with improvements
in food consumption. We conclude that food security has not recovered 3 years after the onset of COVID-19
and that lockdown policies and other associated generalized effects of the pandemic may be key drivers of
food insecurity during pandemics. Household own coping strategies may not be sufficient to protect households
from deterioration in food insecurity, but economic support interventions, such as cash transfers, may minimize
these deteriorations.
1. Introduction

In 2019, an estimated two billion people in the world were food
insecure, lacking regular access to safe, nutritious, and sufficient food
(FAO, IFAD, UNICEF, WFP & WHO, 2020). Major drivers of food
insecurity include economic conditions such as chronic poverty (Smith,
El Obeid, & Jensen, 2000) and changes in food prices (Jolliffe, Seff, &
De La Fuente, 2018), as well as non-economic factors such as rainfall
instability (Ngoma et al., 2019), conflict (Brück & d’Errico, 2019), and
disease (Hangoma, Aakvik, & Robberstad, 2018; Smith, Machalaba,
Seifman, Feferholtz, & Karesh, 2019). The emergence of the coronavirus
pandemic (COVID-19) as a potentially unprecedented global health and
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economic threat renewed concerns about further deterioration in global
food insecurity (The Lancet Global Health, 2020). Understanding food
insecurity is not only important for overall economic well-being but
also health as food insecurity and malnutrition account for more disease
burden than any other cause (Alaimo, Chilton, & Jones, 2020).

As COVID-19 spread rapidly in early 2020 infecting and killing
many people, governments across the world imposed massive lock-
downs. In the short term, lockdown policies significantly disrupted
livelihoods (Chakravorty et al., 2023; Nordhagen et al., 2021), lowered
household incomes and overall projected Gross National Product (Ze-
ufack et al., 2020). There has been mixed evidence on whether these
vailable online 12 December 2023
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disruptions increased food insecurity in different countries in the short
term. Apart from documenting changes in food insecurity in the short
term, a complementary question that is yet to be addressed relates to
medium to longer term effects, or whether three years after the onset
of the COVID-19 pandemic, countries have recovered from the effects
observed in the short term.

The question of recovery is relevant in assessing whether the
poverty effects that COVID-19 may have occasioned in the short term
are transitory or chronic and whether measures taken to reverse these
effects have been sufficient. Possible long term effects have been
suggested from economic models (Decerf, Ferreira, Mahler, & Sterck,
2021; von Wachter, 2021). For example, Decerf et al. (2021) shows
that within the first few months of COVID-19 onset, the pandemic
had generated 68 million additional poverty years. But there is limited
or no evidence, beyond these modeling studies, on the medium- to
long-term impact of COVID-19 on the food insecurity dimension of
poverty. Examining the evolution of food insecurity in the long term
is crucial because short term effects may not review the full impact
of the pandemic on households. In the short term, households have
a tendency to smooth consumption using coping strategies such as
eating less preferred food and borrowing money when hit by income
shocks (Islam & Maitra, 2012; Liu, 2016). But in the medium- to long-
term, as the income shock is prolonged, households may no longer
be able to smooth consumption. This is especially true if the shock is
severe—as to push households into chronic poverty, which is typical
for job loses or business loss in pandemics.

In this paper, we have two main objectives. First, we examine
the generalized effects of COVID-19 on food insecurity one year, two
years, and three years into the pandemic. We do this by looking at
whether the COVID-19 period was associated with a deterioration in
standard indices of food insecurity. The indices capture both quantity
and quality of food consumption as well as food consumption related
coping behaviors. Second, we narrow down to examine the effects of
specific COVID-19 policy measures–lockdown policies and household
economic support policies–on food insecurity.

The generalized effects of COVID-19, consistent with our first ob-
jective, reflects both the micro- and macro-channel of impact. The
micro-channel relates to how food insecurity of specific households
may be impacted as a result of household members getting sick and
not being able to work, especially in instances of highly prevalent
long COVID (Woodrow et al., 2023). The extended sickness from long
COVID may affect productivity of those affected, subsequently reducing
their ability to provide for their families (Hangoma et al., 2018).
In the macro-channel, which is typical for pandemics, there may be
restrictions, lockdown policies and other behavioral barriers such as
generalized fear that may make it difficult for people to continue
their businesses while others lose jobs. Some people who lose jobs
or businesses due to COVID-19 may not get them back even after a
long period of time (Chakravorty et al., 2023; von Wachter, 2021).
While our first objective looks at both micro- and macro-channels,
our second objective only focuses on the macro-channel by exploring
how policy responses, such as lockdown policies and economic support
for households, may have been associated with food consumption in
different countries that we study.

Our study relates to a broad and mature literature on the impact
of COVID-19 on food insecurity, mostly focusing on short term ef-
fects. However, the evidence is mixed, and effects appear to vary by
country. While increases in the number of food insecure people have
been documented in Bangladesh (Hamadani et al., 2020), Burkina-
Faso (Ouoba & Sawadogo, 2022), Nigeria (Amare, Abay, Tiberti, &
Chamberlin, 2021), and Guatemala (Ceballos, Hernandez, & Paz, 2021),
other studies have found no changes in food insecurity in Malawi and
Liberia (Aggarwal et al., 2020), and improvements in dietary diversity
in Myanmar (Ragasa, Lambrecht, Mahrt, Aung, & Wang, 2021). Even
within countries, evidence can be mixed depending on the aspect of
2

food insecurity being analyzed, the type of data and the estimation
method being used. For example, Kansiime et al. (2021) uses cross-
sectional data to report increases in food insecurity in Kenya. On
the other hand, Janssens et al. (2021) uses household financial data
collected before and after COVID-19 to show that reduction in income
did not lead to reduction in household expenditure and spending on
food.

Egger et al. (2021) compiles multiple datasets during the COVID-
19 period to assess changes in living standards three months into
the pandemic in nine countries. They document declines in employ-
ment, income, and food security. A multi-country analysis of Ethiopia,
Malawi, Nigeria, and Uganda, with pre-COVID-19 data for Nigeria only,
equally documents increases in food insecurity (Josephson, Kilic, &
Michler, 2021). Amare et al. (2021) uses the same pre-COVID-19 data
and also finds increases in food insecurity. The pre-COVID-19 data used
consist of household survey data from the Living Standards Monitoring
Survey (LSMS) supported by the World Bank. This data is very well
suited for most household economic analyses although it is limited
in the analysis of food insecurity because data covers a short period,
limiting the ability to account for seasonality. Bundervoet, Dávalos, and
Garcia (2022) uses similar high frequency phone survey data collected
during the COVID-19 period by the World Bank and documents short
term increases in food insecurity accompanied with job loses.

This paper contributes to the literature examining the impact of
COVID-19 on food insecurity in at least five ways. First, we use unique
household level panel data on indices of food insecurity from nine
LMICs across Africa, Asia, and South-America collected continuously
for a number of months before and up to three years after the onset
of COVID-19 to provide an original assessment of medium- to long-
term generalized effects of COVID-19 on food insecurity. The long span
of our household panel data which tracks the same households before
and during the COVID-19 period allows us to control for unobservable
confounders by using fixed effects, and thus look at within household,
rather than cross-section variation in food insecurity. The data also
allow us to account for seasonality (Gilbert, Christiaensen, & Kaminski,
2017; Sibhatu, 2017), which few or no studies have been able to
credibly account for. Seasonality is an important aspect to consider
given that many households in low- and middle-income countries have
access to less food in lean seasons than in harvest seasons. Mahmud
and Riley (2021) highlights that seasonality is the biggest challenge
in their effort to identify and separate the impact of COVID-19 on
food insecurity in Uganda. To account for seasonality, one requires
comparable data collected for a number of calendar months before and
during the COVID-19 period.

Apart from seasonality, it is also important to account for general
trends in food insecurity as food consumption may change due to
households becoming better off, or worse off, over time. The long
span of our data enables us to account for both seasonality and time
trends. In addition to being able to account for seasonality and trends,
the data collected before and during COVID-19 should be comparable
or collected using the same mode to overcome some of the biases
related to mode effects. Most of the studies examining the effect of
COVID-19 on food insecurity have challenges with data comparability
as data collected before the COVID-19 period is mainly from in-person
household surveys while that collected during the COVID-19 period
uses phone surveys. Our study uses data collected using the same mode
before and during COVID-19.

Second, we contribute to the current literature by being the first to
isolate medium- to long-term effects of COVID-19 on food insecurity
up to 3 years after the onset of the COVID-19 pandemic. Previous
studies have focused on short term effects of up to a year into the
pandemic (Bundervoet et al., 2022; Egger et al., 2021; Josephson et al.,
2021). As highlighted earlier, an analysis looking at the longer term
effects may shade light on whether the food insecurity dimension
of poverty occasioned by COVID-19 was mostly chronic or transient,

highlighting whether effects observed in the short term are sustained.
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Third, while previous studies have mostly focused on one or a few
countries, our study contributes to the literature by being the first to use
household level panel data for nine low- and middle-income countries
(LMICs) across 3 regions collected the same way before and 3 years
into the COVID-19 period. The countries we assess are Burkina Faso,
Cameroon, Mali, Mozambique, Niger, El-Salvadore, Guatemala, Syria,
and Yemen. This enables us to analyze whether the effects of COVID-
19 on indicators of food insecurity have differed across countries. A
few studies have looked at multiple countries but not in the same
way as we do, with all of them documenting short term effects. For
example, Bundervoet et al. (2022) and Egger et al. (2021) did not
have access to pre-COVID data for most countries and their data could
not permit them to accounting for seasonality. Josephson et al. (2021)
looked at 4 countries, but they were only able to look at changes in
food insecurity in one country. Rudin-Rush, Michler, Josephson, and
Bloem (2022) also look at four countries in Africa to document changes
in food insecurity between rural and urban areas as well as male-
and female-headed households using pre-COVID data from a single
in-person survey in each country and phone surveys data during the
COVID-19 period. This does not allow them to account for seasonality.

Fourth, and extending the work of previous studies, we look at
multiple indicators of food insecurity–both food consumption scores
and consumption-related behaviors households employ to cope with
lack of food or money–allowing for triangulation of results and a better
understanding of how households are potentially affected by COVID-
19. Fifth, we are able to examine the effects of policy responses such
as lockdowns and economic support measures on food insecurity by
combining daily data on food security from the World Food Program
(WFP) with daily country level data on COVID-19 cases, levels of
lockdown stringency, and levels of economic support from the Oxford
COVID-19 tracker. In this sense, we contribute to the literature looking
at the role of policy responses such as cash transfers in averting the
effects of COVID-19 (Abay, Berhane, Hoddinott, & Tafere, 2021).

The rest of this paper proceeds as follows; in Section 2.1, we
describe the data, how it was collected and how it was processed to
ensure completeness. Section 3 presents the empirical model. Results
are presented in Section 4, and the discussion in Section 5. We give
conclusions and policy implications of this study in Section 6.

2. Methods

2.1. Data

Our main data comes from the Mobile Vulnerability Assessment
and Monitoring program (mVAM) surveys, which are nationally rep-
resentative household phone surveys conducted by the WFP using a
near-real time continuous monitoring system in several countries to
monitor food security. As one of the measures to sidestep some of the
concerns on sample representativeness common in phone surveys, WFP
attempts to make sure that the data represents all regions of each coun-
try by interviewing specified samples at lower administrative regions.
The data is collected using computer assisted telephone interviewing
(CATI) and is available upon request from the WFP. Our second data
source is the publicly available Oxford Covid-19 Government Response
Tracker which contains daily information on COVID-19 cases, levels
of stringency in lockdown measures, levels of economic support, and
related information for several countries. We first describe the WFP
data and then the Oxford tracker data.

The WFP implemented its first continuous monitoring system in
early 2018 and scaled-up rapidly to over 35 countries during the
COVID-19 outbreak. For purposes of this paper, we focus on nine LMICs
which had pre-COVID data and use the earliest available data for each
country, covering the period June 2019 to March 2023. In each of the
countries, the surveys are representative at the national and the first
administrative level. The sampling frame consists of phone numbers
generated through screened Random-Digit Dialing (RDD). Although the
3

sampling unit in the RDD is the individual, typically head of household,
the survey asks questions about the household, including questions on
household food security and demographics. The WFP ensures that the
RDD sampling frame in each country gives all telephone numbers the
same chance to be selected as all major mobile network operators active
in the country are included in the sampling frame. The surveys are
designed to be nationally representative every day, but not the same
households are interviewed each day. In each of the countries, a rolling
panel approach is used in which 80% of participants are called back
(repeat respondents) in the coming months and 20% of respondents are
newly added every round. Unlike in one-shot household surveys where
households are followed up at fixed discrete regular intervals, say once
after each year, high frequency rolling panel surveys do not have fixed
intervals at which households are followed up. In the WFP rolling
panel data, the follow-up time for each household varies between 3
to 7 months. In our sample, as we discuss shortly, each household is
surveyed about 6 times on average over the period 2019–2023

An important concern is that phone-based surveys are prone to
sampling bias as households who do not have access to phones may be
underrepresented. These households also tend to be from low-income
groups with different socioeconomic characteristics. Although phone
penetration rates are high in Africa (sim connections 77% and unique
subscribers 46% (GSMA, 2021)) and South America (sim connections
100% and unique subscribers 68% (GSMA, 2021)), it is likely that not
as many low socioeconomic status households are represented. This is
further complicated by low response rates in phone surveys (Himelein
et al., 2020). In order to correct for some of the biases and ensure a
more representative sample, we apply post-stratification weights. These
are used to compensate for over- or under-sampling of specific admin-
istrative areas and to mitigate selection bias (Please see Appendix C for
details on how post-stratification weights are applied). Table 1 presents
a summary of the data available in each country.

For each country, we disaggregate the data by the number of
households in the panel sample and those in the whole sample. While
our main analysis (objective 1—generalized impact of COVID-19 on
food insecurity) uses the household panel sample, the country panel
data to examine policy responses (objective 2) collapses all the data
to create country panel observations. Our descriptive plots in the main
analysis also uses all the data.

In the panel sample, the number of households surveyed each day
averages 54, varying from 4 in El-Salvador to 130 in Yemen and the
frequency of observing each household is as high as eight in Cameroon
and Yemen, seven or six in Burkina Faso, Niger, Mozambique, and Syria
to as low as two in Guatemala and El-Salvador ( Table 1). The numbers
surveyed each day in the overall sample on the other hand varied from
41 in El-Salvador (compared to 4 in the panel). The numbers in the
overall sample allow us to collapse the data into daily averages in the
policy response analysis.

With the pre-COVID period defined as the time before the first
COVID-19 lockdown measures in each country (around mid-march
2020 for most countries), the pre-COVID-19 period varied in each
country so that the extent to which seasonality can be accounted for
in the first year of the pandemic is limited. However, in year 2 and 3,
seasonality is fully captured. Nonetheless, as will be discussed later,
we will also run the analysis keeping only those daily observations
with corresponding pre-COVID calender months as robustness. For
the household panel, countries with longer pre-COVID data series are
Burkina-Faso and Cameroon, where there is daily data for the period
June 2019–March 2023 translating to a pre-COVID sample of 10397
in Cameroon and the period July 2019–March 2023 in Burkina-Faso
translating to a pre-COVID sample of 10228.

In all countries, the panel sample during COVID was at least 27,279
except in El-Salvador where it was 316 observations. In other coun-
tries, pre-COVID daily data stretches from September 2019 in Niger,
October 2019 in Mali and Mozambique, and January 2020 in Syria,

Yemen, Guatemala, and El-salvador. Noteworthy however is the fact
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Table 1
Sample sizes, survey period, and frequency of observing each household.

Daily sample
(mean)

pre-COVID
sample

Sample
during
COVID

Period Frequency of
surveying each
household (mean)

Burkina-Faso:
Panel 52 10 228 58 429 7/19 to 3/23 7
All 55 10,799 61,657 7/19 to 3/23
Cameroon:
Panel 46 10 397 53 223 6/19 to 3/23 8
All 49 10 463 57 037 6/19 to 3/23
Niger:
Panel 50 9252 53 905 9/19 to 3/23 6
All 53 9336 57 826 9/19 to 3/23
Mali:
Panel 27 1776 31 535 8/19 to 3/23 5
All 33 4167 36 635 8/19 to 3/23
Mozambique:
Panel 42 2756 45 646 10/19 to 3/23 6
All 47 3429 51 307 10/19 to 3/23
Syria:
Panel 46 3105 40 542 1/20 to 3/23 6
All 54 3479 48 033 1/20 to 3/23
Yemen:
Panel 130 5979 144 673 1/20 to 3/23 8
All 140 6708 155 722 1/20 to 3/23
Guatemala:
Panel 26 492 27 279 1/20 to 3/23 4
All 50 2180 53 438 1/20 to 3/23
El-Salvador:
Panel 4 144 316 1/20 to 1/21 2
All 41 1568 42 026 1/20 to 3/23
that observations for December 2019 and January 2020 are missing for
Mozambique while El-Salvador has no data for January and February
2020.

We use data from the Oxford Covid-19 Government Response
Tracker (OxCGRT) for the second objective of assessing the impact of
policy responses on food consumption. The data contains information
on policy responses to control COVID-19 and its consequences which
was tracked from 1st January 2020 covering over 180 countries and
23 indicators, including school closures, travel restrictions, economic
support, among others (Hale et al., 2021). Different policies are then
combined into indices to show the extent of government action. For
purposes of this paper, we focus on daily data on the stringency index,
the economic support index, and the number of COVID-19 cases from
January 2020 stretching one year into the pandemic (up to May 2021).
We could not extend the analysis to a longer time span because some
indicators and countries in our sample were no longer being tracked.

2.2. Variables

Our data for the main analysis (WFP data) has variables on house-
hold demographics, household food consumption, coping strategies
(food-based and livelihood-based), access to food and other country-
specific livelihood-related questions. We focus on two main indicators
of acute food insecurity at the household level computed as indices
from a combination of questions: the Food Consumption Score (FCS)
and the reduced Coping Strategy Index (rCSI).1 FCS measures the
diversity of household diets, and how frequently food is consumed. It is
calculated based on the question asking respondents on the frequency
of consumption of eight food groups during the seven days before
the survey and uses standardized weights for each of the food groups
reflecting its nutrient density. Multiplying the weights and the number
of days for each food group and summing across the eight groups means
that the FCS ranges from 0 to 120. However, most households have
scores that are much lower (in our data, average is 48, with 90% of
households having a score of 66 or less). FCS classifies households as

1 See Appendix A for more details.
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having ‘poor’, ‘borderline’ or ‘acceptable’ food consumption, using a
universal set of thresholds that takes into consideration the consump-
tion of oil and sugar in the country. Our main outcome is the prevalence
of food insufficiency which is the proportion of households with poor
or borderline food consumption.

The rCSI measures the frequency and severity of behaviors house-
holds engage in when faced with food shortages, assessing whether
there has been a change in the consumption patterns of a given house-
hold. The rCSI is calculated from the question that asks whether a
household used a set of five standard food-based coping strategies and
how many days during the past seven days, the coping strategy was
used. The five negative coping strategies are relying on less preferred
food, borrowing food or relying on help from friends or relatives,
reducing the number of meals eaten per day, reducing portion size, and
reducing the quantities consumed by adults. Based on the frequency of
use and standard weighting, the rCSI ranges from 0 to 27. A higher
score indicates that households are employing more frequent and/or
extreme negative coping strategies. Using a conventional cut-off of 19
(rCSI≥19), we convert the rCSI raw score into prevalence of using crisis
or above crisis-level food-based coping strategies. We also examine
how each of the components of rCSI was affected. We will also sep-
arately estimate the impact on each of five negative coping strategies,
namely number of days in last seven days households relied on (1.)
less preferred or less expensive food, (2.) borrowing food or relying
on help from friends or relatives, (3.) reducing the number of meals
eaten per day, (4.) reducing portion size, and (5.) reducing the quan-
tities consumed by adults. Details on the FCS and rCSI are described
elsewhere (Vhurumuku, 2014), and we provide a brief description in
Appendix A.

Different indicators of food security classify food-insecure house-
holds differently (Maxwell, Coates, & Vaitla, 2013). Although we expect
a positive correlation between the proportion of people with insuffi-
cient food consumption (based on FCS) and the proportion of people
with crisis coping scores that is above threshold (based on rCSI), we
also expect that these two measures could in some instances be not
correlated at all or negatively correlated in other instances. To see
this, note that the two indicators measure different aspects of food

insecurity. While the FCS measures dietary quality by looking at the
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frequency of eating specific food groups in the past seven days, it does
not capture the quantity consumed of those foods, whether they were
preferred, or whether they were financed from borrowing. The rCSI on
the other hand qualitatively asks about whether households reduced
quantity of food, borrowed to eat, or ate less preferred food, all impor-
tant dimension of food security that may not automatically be captured
in the FCS. In one instance therefore, we would see zero correlation
between the two measures if, for example, a household maintained the
frequency of eating everything they were eating–keeping FCS intact–
but uses one of the coping strategies such as reducing portion sizes,
or increase borrowing—and hence experiencing an increase in rCSI.
There are at least two ways we also expect the two measures to
exhibit a negative correlation. First, this could happen if households
experience a reduction in borrowing or assistance from friends (one
of the components of the rCSI)–leading to reduction in people with
coping scores above crisis level–and yet the proportion of people with
insufficient food may increase as they cut down on the frequency of
eating specific food types. Second, when many households are hit by a
major shock such as a pandemic, the proportion of people with crisis
level coping, based on rCSI, may first increase in the short term, but
eventually, it may start reducing with the increase in the proportion of
people with insufficient food (based on FCS) as people run out of coping
options. Thus, depending on the stage of a major shock or crisis, these
two indicators may show opposite signs.

In the analysis where we look at policy responses, we use three
main variables. First is daily reported COVID-19 cases per 1000 pop-
ulation. Second is the stringency index which is a daily composite
measure calculated from eight policy response measure: (1) stay at
home requirements; (2) workplace closing; (3) canceling of public
events; (4) restrictions on gathering; (5) schools closing; (6) restrictions
on internal movement; (7) restrictions on international travel; and (8)
closing public transport. It is re-scaled to a value from 0 to 100 (100 =
strictest). Our third measure of policy response, the economic support
index, is a composite measure of the level of economic support: (1) in-
come support to households; (2) debt/contract relief to households; (3)
announced economic stimulus spending; and (4) giving COVID related
financial aid to other countries, which was zero for all 9 countries in
our data. The measures driving the economic support index in the 9
countries are income support where government provides direct cash
to households who cannot work or have lost their jobs and debt relief
to households where government stops or freezes financial obligations
for households such as payment of utility bills and loans. Details of the
COVID tracker are documented elsewhere (Hale et al., 2020).

We also obtained monthly consumer price index data which is
freely available from the IMF data portal (IMF, 2023). The consumer
price index data is fit for the analysis of food insecurity because all
prices, including fuel and agricultural inputs prices, are ultimately
reflected in consumer prices. The CPI allows us to account for changes
in components of food insecurity which may be unrelated to COVID-19,
but other drivers of food availability and cost. Nonetheless, we expect
that COVID-19 itself may have affected food availability and prices.
Therefore, by accounting for prices, our estimates are conservative.
However, there was no data for Syria and Yemen, and we could not
collect it from anywhere else. Therefore, the analysis for these two
countries did not account for CPI.

3. Empirical specification

3.1. Impact of the COVID-19 pandemic on food insecurity

In our estimation, we exploit the fact that each households is fol-
lowed up over time and use a fixed effects (within) estimator to control
for time invariant confounders. These confounders may include initial
wealth, levels of risk aversion, having insurance or not, levels of social
capital, etc. This means time invariant variables are differenced out.
Our fixed effects estimator applies a recursive regression estimation
5
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with a window of one year (Mahadi, Ballal, Moinuddin, & Al-Saggaf,
2022; Pesaran & Timmermann, 1995). This means we first estimate the
model using all the data going one year into the pandemic (until may
2021), then increment the model by one year, by estimating the second
model with all the data until two years into the pandemic, and finally
until three years into the pandemic (data ending March 2023). This
allows us to assess effects one year, two years and three years into the
pandemic and assess parameter stability. We prefer recursive estima-
tion to split sample models or models with three dummy variables to
avoid losing substantial panel dimensions of our data. This is because
our data consists of a rolling panel with no predefined follow-up time
when a household is surveyed next.2 Thus, suppose 𝐷𝑦0 represents
data for the period before the first covid-19 lockdown measures, then
𝐷𝑦0+1 represents data one year into the pandemic, 𝐷𝑦0+2 two years, and
𝐷𝑦0+3 three year into the pandemic. Using each of the three datasets,
(𝐷𝑦0+1, 𝐷𝑦0+2, and 𝐷𝑦0+3) separately, we are interested in estimating
the parameter 𝜃1 in a fixed effects model of the form:

y𝑖𝑡𝑐 = 𝜃𝑖 + 𝜃1post𝑖𝑐 + 𝜃2Trend + 𝜷′𝑋𝑖𝑡 + 𝜸1
11
∑

𝑟=1
Month𝑟 + 𝜖𝑖𝑡𝑐 (1)

where y𝑖𝑡𝑐 is the observed outcome for household 𝑖 in country 𝑐 on day
𝑡. 𝜃𝑖 captures household fixed effects that may be unobserved such as
initial wealth, preferences etc. The variable of interest is post𝑖𝑐 which
is equal to 1 if the outcome for household 𝑖 was observed after the first
lockdown measures and zero otherwise. Thus, 𝜃1 shows the difference
in outcomes (e.g., prevalence of food insufficiency, above crisis-level
coping, or days using a particular coping strategy) before and after the
first lockdown measures.

Differences in food consumption over time may simply be due to
general trends as households become wealthier or poorer or due to
wider changes in the country over time. To control for this, we include
the variable Trend which controls for time trends. The variable is equal
to one in the first month when data collection begun in country c.
For example in Burkina Faso it runs from 1 to 45, where it is 1 in
July 2019, then 2 in August 2019, 3 in September 2019, and so on
until 45 in March 2023. Apart from trends, food consumption in LMICs
varies by season, were there is better consumption in months of harvest
than in lean seasons. We control for such seasonality by including
month fixed effects Month𝑟 for each calendar month. Since there are
2 calendar months, we include 11 month dummies . 𝑋𝑖𝑡 captures

time varying observable characteristics such as consumer price index
to control for some of the changes in prices that may not be captured
by the linear trend, household size, household head characteristics
including sex, and type of water source the household uses, which can
proxy changes in type of housing or wealth over time. Type of water
source is not collected for countries outside Africa while consumer price
data is not available for Syria and Yemen. We also add country specific
structural dummies for specific or new events that a country may have
experienced. These include floods or a new conflict that may affect
food insecurity. For example, Mozambique experienced floods from
December to around February/March 2020. Thus, we add dummies for
February and March 2020 (there was no data collection for December
and January partly due to the disaster.3)

Despite all these controls, our results cannot be taken as causal but
suggestive of likely effects. We also present descriptive plots, showing
average levels of each variable each month. This is achieved by comput-
ing average levels of each variable for each month before the lockdown

2 This means we are looking for cumulative effects in year two and three
nlike in a three dummy variable framework which is equivalent to fitting
hree separate regressions where each regression only uses the data for that
elevant year and pre-COVID 19 data, and the rest of the data omitted. The
ecursive regression models are estimated using the Stata ‘‘rolling’’ command.

3 To save space and time, we only report parameters of interest, full results

re available from the authors upon request.
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measures and after. In all estimations, we use post-stratification weights
and cluster standard errors at the first administrative level in each
country to sidestep the problem of false positives. Also, using the
indices, rather than individual indicators, of food security sidesteps the
problem of multiple hypothesis.

3.2. Policy response

It is important to explain mechanisms or what policy responses may
be driving changes or lack of changes in food consumption that we
could observe based on model (1). For example, why would changes
in food insecurity across countries be different? This is not an easy
question to answer simply by looking at cross country differences in
policy responses as there are many other country specific unobservables
that may be driving such results. It is critical hence to focus only
on within-country, rather than cross-country, variation by relying on
country level fixed effects models.

We consider two policy responses, namely lockdown measures and
economic support measures. Lockdowns are policy responses meant
to control the COVID-19 pandemic. We directly assess the possible
unintended consequences on food consumption that the lockdowns
could have generated. Second, we examine whether the policy re-
sponse, defined in terms of economic support to households in the
COVID period, was associated with improvements in food consumption.
To address these questions, we combine WFP data used in the main
analysis and data from the Oxford COVID-19 tracker. As previously
indicated, the data from the Oxford tracker consists of country level
daily indicators which form a country-level panel dataset. Since these
policy responses vary at the national level, we collapse the WFP data to
daily national level estimates. We focus on the food consumption score
from the WFP data and stringency index, economic support index, and
COVID-19 cases from the Oxford data.

Our goal is to look at how effects varied by country. Thus, our
fixed effects models are specified as least squares dummy variable
models, accounting for first order serial correlation. The two questions
here are: (1) Given the level of COVID-19 cases and economic support
in a country, was lockdown stringency associated with reductions in
the food consumption index, and (2) Given the level of COVID-19
cases, and stringency in a country, was providing economic support
to households associated with improvements in the food consumption
score? To address these questions, we obtain marginal effects from the
following country-level fixed effects model (dummy variable model) of
the form:
Food𝑐𝑡 = 𝜃0 + 𝜃1economic support𝑐𝑡 + 𝜃2Stringency𝑐𝑡

+
8
∑

𝑐=1
𝜃3𝑐Stringency𝑐𝑡 ∗ Country𝑐

+
8
∑

𝑐=1
𝜃4𝑐Country𝑐 + 𝜃5Covid𝑐 + 𝜃6Time

+
11
∑

𝑚=1
𝜃7𝑚Month𝑚 + 𝜃8cpi𝑐𝑚𝑦 + 𝜖𝑡𝑐

(2)

here Food𝑐𝑡 is the average food consumption index for country c on
ay t, economic support𝑐 is the economic support index, Stringency𝑐 ,

is the stringency index for country c at time t, 𝑐𝑝𝑖𝑐𝑚𝑦 is the consumer
rice index of country c in month m of year y. Time is a trend indicator
tarting at 1 on day one and increases one step until the last day of
he data. Other variables are as previously defined. To obtain effects
f stringency, we first run Eq. (2) and then obtain marginal effects for
he overall effect and effects for each country. However, since not all
ountries implemented economics support policies for households, and
his varied very little over time even for countries that implemented
hem, we are not able to reliably interact economic support with
ountry dummies to obtain reliable country specific estimates as we
6

o for lockdown stringency. Thus, we only focus on the overall effect.
It should be noted that since stringency and economic support data
s only available during the COVID-19 period (after February 2020), the
ost dummy does not appear in Eq. (2) as it did in Eq. (1). Our interest
n this case is not how food consumption changed between the pre-
nd post-lockdown period but on how changes in economic support and
ockdowns are associated with food consumption. As mentioned earlier,
his model is estimated up to May 2021. One other point to note is the
ossibility of simultaneity bias. While the likely direction of causality
s for lockdowns to affect food consumption, there is a theoretical
ossibility that the stringency of lockdown may be responsive to food
onsumption.

obustness
We conduct robustness checks to see if alternative specifications

ubstantially change our results or conclusions. As earlier alluded, the
re-COVID data does not cover all the calendar days and months before
OVID-19 outbreak. This means that for models looking at effects
ithin the first year, seasonality may not be fully accounted for. We

herefore run the analysis for a restricted sample keeping days and
onths in the COVID period with corresponding days and months in

he pre-COVID period.

. Results

.1. Descriptive statistics

We present descriptive statistics for our outcomes of interest for
oth the WFP and Oxford COVID-19 data. Table 2 shows descriptive
tatistics for the WFP household panel data sample for the period 2019–
023. Overall food insecurity has been very high in most countries. The
ighest levels of food insecurity has been in the Sahel region where
he share of households reporting food insufficiency is 65% in Burkina
aso, 60% in Niger, 57% in Mali, and 46% in Cameroon. Outside of the
ahel, reported food insufficiency is also high in Mozambique (50%),
emen (48%), and Syria (49%). The share of households reporting food

nsufficiency is lowest in El-Salvador (7%) and Guatemala (11%).
The proportion of households reporting crisis-level coping strategies

s highest in Yemen (50%) and Syria (48%). It is lowest in Burkina Faso
15%) and El-Salvador (19%). The food-based coping strategy that is
eported most often in all countries is relying on less preferred food,
ith households reporting that in the last seven days, they relied on

ess preferred food for an average of up to 4 days in Guatemala and
round 2–3 days in other countries. Reducing meal size is the next
ost dominant coping strategy. Borrowing to meet food needs is more

ypical in countries such as Syria and Yemen (2 days on average).
We now use the overall sample to graphically present average

evels of each of the outcome variables (Appendix B). It is important
o appreciate that these are purely descriptive because fixed effects,
eriod effects, seasonality, changes in prices, demographics or other
onfounders are not accounted for. Additionally, these data use both
anel and non-panel households. Overall, the figures show that the
revalence of food insufficiency was higher in the COVID-19 period in
iger, Mali, Burkina-Faso, Mozambique, Syria, and Yemen (Fig. B.5—
anel A and B). In most of these cases, the proportion of households
ith insufficient food was higher in the same months during the
OVID-19 period compared to the same months before COVID-19. We
ee counter-intuitive results in Cameroon were there was an improve-
ent in indicators of food insecurity during the COVID-19 period.

ood insufficiency appears broadly unchanged in El-Salvador but with
ome jumps around March–May 2021 and August–October 2022. Note
hat there is no data for El-Salvador in February and March 2020. In
ddition, as earlier noted in Table 1, although there are more than
3,594 observations for El-Salvador over the period 2020–2023, only
small number are in the panel sample (144 pre-COVID and 416

uring COVID). Guatemala also appears to have had an increase in
ood insufficiency immediately following the first lockdown measures.
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Table 2
Levels of food insufficiency, above crisis-level coping, and days relying on specific coping strategies: 2019–2021.

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Burkina-Faso Cameroon El-Salvador Guatemala Mali Mozambique Niger Syria Yemen

Percentage of
households with:

Insufficient food 65.25 46.42 7.20 11.37 57.23 50.16 60.44 49.10 48.11
(47.62) (49.87) (25.8) (31.74) (49.48) (50.00) (48.90) (49.99) (49.96)

Above crisis-level coping 15.39 32.91 19.13 26.82 30.25 28.05 23.38 47.98 50.86
(36.08) (46.99) (39.38) (44.30) (45.93) (44.93) (42.32) (49.96) (49.99)

Number of days in
the past 7 days
households relied
on:

Less preferred food 1.51 2.75 3.31 4.32 2.75 2.76 2.31 3.08 2.79
(2.39) (2.47) (2.54) (2.61) (2.96) (2.43) (2.13) (2.58) (2.54)

Borrowing for food 0.32 0.91 0.71 1.00 0.78 0.96 1.24 2.23 2.11
(0.89) (1.55) (1.37) (1.56) (1.61) (1.56) (1.51) (2.58) (2.24)

Reducing meals size 1.23 2.41 1.69 2.66 1.78 2.18 1.33 2.34 3.01
(2.25) (2.55) (2.26) (2.64) (2.71) (2.60) (1.82) (2.70) (2.57)

Reducing number of meals 1.18 2.49 0.97 1.41 1.18 2.92 1.17 3.01 2.50
(2.32) (2.68) (1.78) (2.12) (2.28) (2.89) (1.75) (3.03) (2.53)

Reducing meals for adults 1.06 1.43 0.61 0.956 1.89 1.21 1.15 2.44 2.56
(2.05) (2.00) (1.50) (1.79) (2.69) (1.92) (1.79) (2.88) (2.54)

Observations (N) 68 657 63 620 460 27 771 33 311 48 402 63 157 43 642 150 652

Standard deviations in parentheses.
In Fig. B.6, we also present figures showing prevalence of use of
crisis coping strategies (Appendix C—Panel A and B) and days rely-
ing on specific coping strategies before and during COVID-19 period
(Figs. B.7 to B.25).

Two aspect are worth pointing out. First, as earlier highlighted,
Mozambique had a sharp increase in food insufficiency just before
the first lockdown measures. This coincides with severe flooding from
December 2019 to February/March 2020 which displaced a lot of
people. In the model, we add dummies for February and March 2020
to account for this structural break (there was no data collection for
December and January partly due to the disaster). Second, in some
countries, there were some food price shocks unrelated to COVID-
19 and these could have caused spikes in food insufficiency. We will
control for consumer price indices to capture these.

Coming to COVID-19 cases and lockdown measures, Table 3
presents summary statistics from the Oxford COVID-19 response tracker
data on COVID-19 cases per 1000 population, lockdown stringency,
and economic support for households as well as the food consumption
score from WFP data. Reported COVID-19 cases were by far highest
in Guatemala (54.5 cases per 1000 population) and El-Salvador (46.1
cases per 1000 population) and lowest in Yemen (0.6 cases per 1000
population) and Niger (0.6 cases per 1000 population).4

The level of lockdown stringency was also highest in countries with
he highest COVID-19 cases and lowest in countries with the fewest
ases, for example El-Salvador had a stringency index almost three
imes (60.5) that of Niger (21.1).

The economic support index was also many times higher in
uatemala and El Salvador, the countries with the highest COVID-
9 cases and strictest lockdowns. Although lockdowns stringency was

4 It is worth mentioning that there are possible differences in reporting
ccuracy across countries. But this may not affect our findings since our
ixed effects estimator uses within country variation and as long as reporting
ccuracy does not vary much within country, our findings will be consistent.
owever, although our interest is in the stringency and economic support
ariables, measurement error in any of the variables, including reporting
ccuracy and accuracy is capturing stringency and economic support measures
ill attenuate our estimates, suggesting a downward bias. In this case, our

stimated effects will be lower bound.
7

also high in Syria, Yemen, and Mozambique, there were no recorded
household economic support for COVID-19. In the other countries, such
as Burkina Faso, Cameroon, and Mali, the economic support index was
very low.

The food consumption score is 50% or less of its maximum possible
value (120) in all countries except El-Salvador. It is lowest in Burkina-
Faso, Niger, Mozambique, and Mali, ranging from a score of 39 to 47.
The highest scores are in El-Salvador with a score of 75 and Guatemala
(64). Syria, Yemen, and Cameroon are next with scores of slightly above
or below 50.

Fig. 1 shows the evolution of daily COVID-19 cases per 1000 popu-
lation over time while Fig. 2 shows how countries responded in terms
of lockdown policy stringency. As can be seen, Yemen, Syria, and the
countries in Africa responded almost at the same time by imposing
strict lockdowns in mid-March 2020 and the number of cases did not
appear to rise until later in 2020. At this time, most of these countries
had relaxed the lockdowns. Some countries increased the stringency of
lockdowns again, but far below the initial levels.

On the other hand, in Guatemala and El-Salvador, stringency was
substantially increased around June 2020 corresponding to the time
the cases started increasing. Although the cases continued increasing,
the stringency was progressively reduced.

Fig. 3 shows the economic support index for the countries consid-
ered. Clearly, there seems to be lack of sustained economic support in
all countries except in El Salvador and Guatemala. These two countries
maintained the economic support index score of more than 60 (out of
100) throughout the period May 2020–May 2021.

Looking at the type of economic support policies in these countries,
our data shows that in 2020, Cameroon, El-Salvador, Guatemala, and
Mali had implemented varying types of economic support and debt
relief programs. Gentilini, Almenfi, Orton, and Dale (2020) provides
more detail on some of the measures introduced. In Cameroon, gov-
ernment increased the family allowance and implemented a 3-month
cash transfer program targeted at poor households. The size of pension
payment was also increased by 20%. Mali substantially scaled up its
cash transfer program during COVID targeting both rural and urban
households. In Guatemala, the new emergency transfer program (Bono

Familia) targeted 2 million people and wage subsidies were issued
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Table 3
Period average daily COVID-19 cases, Levels of lockdown stringency, and economic support.

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Burkina-Faso Cameroon ElSalvador Guatemala Mali Mozambique Niger Syria Yemen

COVID-19 and
Policy response:

COVID daily cases per
1000 population

1.40 5.10 46.11 54.51 1.65 5.40 0.63 3.78 0.56

(2.11) (6.52) (35.09) (42.57) (1.88) (7.59) (0.73) (4.07) (0.52)
Lockdown stringency
index (0–100)

24.06 27.99 60.45 60.90 35.34 52.72 21.15 50.62 30.32

(25.11) (25.91) (28.28) (27.77) (24.21) (24.07) (17.84) (22.06) (19.88)
Economic support
index (0–100)

6.33 7.49 68.2 58.68 18.16 0 19.69 0 0

(19.87) (13.26) (20.20) (21.55) (24.01) (0) (21.90) (0) (0)
Food consumption
score (0–120)

39.20 49.30 74.80 64.00 47.00 47.00 43.10 52.10 50.20

(5.60) (6.80) (7.40) (5.80) (7.90) (7.10) (4.50) (6.10) (3.60)

Standard deviations in parentheses.
Fig. 1. Trends in COVID-19 cases per 1000 population in countries with low case counts (Panel A) and high case counts (Panel B).
or formal private sector workers. In addition, the National Electricity
nstitute (INDE) provided subsidized electricity to targeted households.
he program in El-Salvador was even bigger reaching almost 80% of
he population just by supporting informal sector workers and was
lassified as being among the top 10 cash transfer programs by cov-
rage (Gentilini et al., 2020). Niger had only implemented a debt relief
rogram but no economic support. Burkina Faso only implemented
conomic support and debt relief in 2021, at which time some countries
uch as Mali, Cameroon, and Niger had stopped the economic support
olicies. No economic support for COVID-19 was recorded in Syria,
emen, and Mozambique.

However, it should be noted that the economic support index from
xCGRT data has important limitations on comprehensiveness, which
8

may result in omission of economic support that may be substan-
tial. This is because some economic support efforts, including income
support, are not captured if they are limited to some areas and do
not provide relief at national scale (Hale et al., 2020). For exam-
ple, Gentilini et al. (2020) documents that Mozambique established
a Post Emergency Direct Cash Transfers Program (PASD-PE Covid)
targeting 1,102,825 new households, representing 35 percent of the
poor population living in urban areas. However, this is not reflected
in the OxCGRT data. Thus, we treat the indicators captured by the
OxCGRT as being measured with error and with the consequence that
any estimate derived from this data is attenuated and therefore a lower
bound.
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Fig. 2. Trends in levels of lockdown stringency index in Panel A countries (those with low COVID-19 case counts) and Panel B countries (with generally high case counts).
Fig. 3. Trends in levels of household economic support index stringency in Panel A countries (those with low COVID-19 case counts) and Panel B countries (with generally high
ase counts).
.2. Overall impact of the COVID-19 pandemic on food insecurity

Table 4 shows estimates from household fixed effects models on
ow the covid-19 period was associated with changes in the preva-
ence of insufficient food and use of crisis level coping strategies 1
ear—(Year 1), 2 years—(Year 1–2), and 3 years (Year 1–3)—into the
andemic. The results show that the COVID-19 period was associated
ith increases in the proportion of people reporting insufficient food

onsumption in seven of the nine countries (Niger, Mali, Burkina
9

Faso, Mozambique, Yemen, Syria, and Guatemala) while there was
no statistically significant change in one country (El-Salvador) and in
another country, there was an improvement (Cameroon). And while
these effects were dying out over time in some countries, they stayed
the same or changed very little over time in other countries.

Specifically, within one year of the pandemic, the proportion of
people with insufficient food consumption significantly increased by
30.7 percentage points (pp) in Niger, 13.9pp in Mali, 15.5pp in Burkina
Faso, 10.6pp in Mozambique, 2.9pp in Yemen, and 3.0 pp in Syria.
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Table 4
Changes in levels of food insufficiency, above crisis-level coping, and days relying on specific coping strategies: 2019–2021.

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Niger Mali Burkina Mozambique Cameroon Yemen Syria ElSalvador Guatemala

𝛥 in Insufficient food
prevalence
Year 1 30.66*** 13.86** 15.48*** 10.65*** −17.62*** 2.87*** 3.03* 11.53 17.13

(1.67) (5.43) (1.12) (2.10) (1.70) (0.95) (1.78) (8.37) (25.68)

Year 1–2 16.66*** 15.23*** 13.93*** 7.25*** −18.65*** −0.08 7.98*** – 12.07***
(1.14) (2.32) (0.88) (1.97) (1.21) (0.80) (1.34) – (3.02)

Year 1–3 1.88* 13.16*** 12.45*** 7.03*** −18.74*** −1.04 10.19*** – 16.47***
(0.97) (2.23) (0.82) (1.84) (1.21) (0.76) (1.25) – (2.69)

Pre-lockdown levels 48.34 46.28 65.76 48.24 51.02 35.91 38.84 5.73 18.76
(49.97) (49.86) ( 47.45) (49.97) (49.99) (47.98) ( 48.74) (23.26) (34.95)

𝛥 in above crisis-level
coping prevalence
Year 1 1.71 15.86*** −6.29*** −0.99 −2.12 0.45 4.44*** 7.17 25.82

(1.45) (4.69) (0.98) (1.94) (1.74) (0.99) (1.69) (14.76) (30.46)

Year 1–2 −3.31*** 12.01*** −0.91 3.20* 0.82 −1.05 6.58*** – 24.15***
(1.00) (2.05) (0.83) (1.86) (1.19) (0.83) (1.29) – (3.45)

Year 1–3 −7.56*** 11.94*** 0.25 1.67 −0.76 −3.91*** 7.60*** – 25.90***
(0.88) (1.97) (0.76) (1.74) (1.18) (0.79) (1.20) – (3.00)

Pre-lockdown levels 34.14 21.45 12.74 39.95 25.51 39.81 52.41 21.30 21.63
(47.420) (41.05) ( 33.35) (48.98) (43.60) (48.95) ( 49.94) (40.95) (41.18)

Observations
Year 1 30 896 11 575 30 440 21 359 28 578 63 450 20 238 460 3657
Year 1–2 49 251 23 594 51 726 37 286 48 217 111 730 32 629 – 16 865
Year 1–3 61 792 29 566 68 657 41 301 59 169 150 652 43 642 – 27 771
Unique households 13 958 9066 13 978 11 227 11 253 29 168 11 269 230 9227

Fixed effects estimates of 𝜃1 from Eq. (1). Standard errors in parentheses clustered at the first sub-national level for each country.
* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
These changes were statistically significant below the 1% or 5% level
(10% level for Syria in Year 1). However, the effects in Niger reduced
by almost half two years into the pandemic and where almost gone
in three years. In Mali, Burkina-Faso, and Mozambique, the effects
remained broadly the same, implying no recovery. Yemen recovered
to pre-locked levels two years into the pandemic while for Syria, levels
of food insufficiency remained high throughout the period.

On the other hand, the proportion of people with insufficient food
consumption reduced by 17.6pp in Cameroon, with changes being
statistically significant below 1% level (Table 4). The improvements
in Cameroon were maintained two and three years into the pandemic.
In El Salvador, results show that there was no statistically significant
increase in food insufficiency, yet the coefficient is large (11.53pp).
The likely reason for the insignificance could be the very low pre-
COVID prevalence of food insufficiency and relatively small number of
households surveyed in the panel sample (only 230 households). The
same can be said about Guatemala for year one. However, the estimates
for Guatemala were significant as the sample expanded in year 2 and
3. As noted earlier, the panel sample for El Salvador only went up to
January 2021, this means that we were only able to estimate effects for
year 1.

The results observed in food insufficiency were generally reflected
in the use of crisis coping levels (Table 4). The proportion of people
using crisis level food-based coping strategies progressively reduced
over time in Niger. This is consistent with results showing that the
proportion of people with food insufficiency was almost back to pre-
lockdown levels three years into the pandemic. Similarly for Mali,
consistent with the food insufficiency results, the increase in the use
of coping strategies observed in the first year remained generally
unchanged three years into the pandemic. The increases in crisis coping
in Syria and Guatemala mirror the increases in food insufficiency.
In Mozambique, prevalence of using crisis coping strategies was only
significant two years into the pandemic.

There were no significant changes in crisis coping in Cameroon and
El-Salvador. An interesting exception is Burkina-Faso where, despite the
increase in the proportion of people with insufficient food consumption,
10
the proportion of people with crisis coping strategies significantly
reduced by 6.3pp one year into the pandemic, although these effects
fizzled out within the first year.

4.3. Changes in days households relied on particular food based coping
strategies

The average number of days households relied on all five food
coping strategies significantly increased in most countries (Table 5,
Panel A, B, and C). The most notable changes were an increase in
the number of days reducing meal size (Table 5, Panel A), relying on
less preferred food (Table 5, Panel A), and reducing number of meals
(Table 5, Panel C). These increased in all countries, except in Niger in
year 1–2 and Year 1–3. In Niger and Syria, the COVID-19 period was
associated with an increase in number of days relying on borrowing
for food which is not broadly the case in other countries as it reduced
(Table 5, Panel B).

The results also highlight that the reduction in the proportion of
households with crisis level coping in Burkina Faso seen in Table 4 were
driven by the fact that there was a reduction in the number of days
adults reduced their meal size in order to provide for children. This
is despite other coping strategies such as reducing number of meals,
reducing meal sizes, and relying on less preferred food worsening. This
coping strategy has the highest weight in computing the crisis level
coping index.

4.4. Robustness

As mentioned earlier, having access to data spanning at least 4–
5 years (2019, 2020, 2021, 2022, and 2023) enables us to fully account
for seasonality in the results for year 1–2 and year 1–3, but not in year
1. Pre-COVID data was not available for all calendar months but we can
estimate the same model for a sub-sample were we only keep those days
and months in the COVID-19 period which have corresponding days
and months before COVID-19. Households in this sub-sample must be
observed both before and during the COVID-19 period.



World Development 175 (2024) 106479P. Hangoma et al.
Table 5
Change in days relied on specific coping strategies: 2019–2023.

Panel A

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Niger Mali Burkina Mozambique Cameroon Yemen Syria ElSalvador Guatemala

𝛥 number of days
reduced meal size

Year 1 0.40*** 0.99*** 0.15** 0.40*** 0.08 0.14*** 0.16* 2.59*** 1.60
(0.04) (0.30) (0.06) (0.10) (0.10) (0.05) (0.09) (0.95) (2.03)

Year 1–2 −0.03 0.40*** 0.20*** 0.43*** 0.44*** 0.09** 0.20*** – 2.73***
(0.03) (0.13) (0.05) (0.08) (0.06) (0.04) (0.07) – (0.20)

Year 1–3 −0.11*** 0.36*** 0.15*** 0.31*** 0.30*** 0.02 0.27*** – 2.80***
(0.03) (0.12) (0.04) (0.09) (0.06) (0.03) (0.06) – (0.17)

Pre-lockdown levels 1.59 1.33 1.12 1.76 3.22 2.80 1.77 1.62 1.71
[1.600] [2.49] [1.95] [ 1.85] [2.86] [2.40] [2.43] [2.47] [2.22]

𝛥 number of days relied
on Less preferred food

Year 1 0.05 0.90*** 1.30*** 0.32*** 0.18** 0.09* 0.19** 0.30 0.03
(0.05) (0.33) (0.07) (0.09) (0.09) (0.05) (0.09) (0.94) (1.55)

Year 1–2 −0.17*** 0.61*** 1.28*** 0.13 0.41*** 0.01 0.27*** – 1.97***
(0.04) (0.15) (0.06) (0.09) (0.06) (0.04) (0.07) – (0.20)

Year 1–3 −0.14*** 0.68*** 0.90*** −0.07 0.35*** −0.07* 0.39*** – 2.27***
(0.03) (0.14) (0.05) (0.08) (0.06) (0.04) (0.06) – (0.17)

Pre-lockdown levels 2.70 3.20 2.81 2.65 3.70 2.83 2.58 3.66 3.76
[1.72] [3.05] [2.68] [2.07] [2.62] [ 2.45] [2.43] [3.02] [2.70]

Observations
Year 1 30 896 11 575 30 440 21 359 28 578 63 450 20 238 460 3657
Year 1–2 49 251 23 594 51 726 37 286 48 217 111 730 32 629 – 16 865
Year 1–3 61 792 29 566 68 657 41 301 59 169 150 652 43 642 – 27 771
Unique households 13 958 9066 13 978 11 227 11 253 29 168 11 269 230 9227

Panel B

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Niger Mali Burkina Mozambique Cameroon Yemen Syria ElSalvador Guatemala

𝛥 number of days relied
on borrowing for food

Year 1 0.56*** −0.15 −0.011 −0.15** −0.37*** −0.04 0.22** 0.43 −0.65
(0.04) (0.20) (0.02) (0.06) (0.04) (0.04) (0.09) (0.58) (0.97)

Year 1–2 0.35*** −0.24*** −0.01 0.02 −0.40*** −0.05 0.39*** – −0.05
(0.03) (0.08) (0.02) (0.06) (0.03) (0.03) (0.07) – (0.11)

Year 1–3 0.09*** −0.24*** −0.01 −0.06 −0.41*** −0.14*** 0.29*** – −0.03
(0.02) (0.08) (0.02) (0.06) (0.03) (0.03) (0.06) – (0.09)

Pre-lockdown levels 1.80 0.85 0.40 1.19 0.97 2.17 2.16 0.92 0.86
[1.467] [1.67] [0.93] [1.49] [1.53] [2.21] [2.54] [1.70] [1.41]

𝛥 number of days
relied on reducing
meals for adults

Year 1 −0.14*** 1.19*** −0.53*** −0.16* −0.12** 0.16*** 0.12 −0.28 2.65**
(0.05) (0.29) (0.05) (0.08) (0.05) (0.05) (0.09) (0.65) (1.19)

Year 1–2 −0.43*** 0.96*** −0.40*** −0.01 0.04 0.09** 0.23*** – −0.002
(0.03) (0.12) (0.04) (0.08) (0.04) (0.04) (0.07) – (0.14)

Year 1–3 −0.52*** 0.96*** −0.25*** −0.02 0.00 −0.09** 0.30*** – 0.05
(0.03) (0.12) (0.04) (0.07) (0.04) (0.03) (0.06) – (0.11)

Pre-lockdown levels 1.38 1.20 0.93 1.45 0.94 2.61 2.08 0.85 0.89
[1.737] [2.36] [1.86] [1.89] [1.46] [2.44] [2.73] [1.76] [1.68]

Observations
Year 1 30 896 11 575 30 440 21 359 28 578 63 450 20 238 460 3657
Year 1–2 49 251 23 594 51 726 37 286 48 217 111 730 32 629 – 16 865
Year 1–3 61 792 29 566 68 657 41 301 59 169 150 652 43 642 – 27 771
Unique households 13 958 9066 13 978 11 227 11 253 29 168 11 269 230 9227

(continued on next page)
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Table 5 (continued).
Panel C

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Niger Mali Burkina Mozambique Cameroon Yemen Syria ElSalvador Guatemala

𝛥 number of days
reduced number of
meals

Year 1 0.14*** 0.07 0.12* 0.46*** 0.46*** 0.19*** 0.38*** 2.69*** −3.21
(0.04) (0.28) (0.06) (0.11) (0.09) (0.05) (0.11) (0.87) (1.97)

Year 1–2 −0.01 0.07 0.23*** 0.60*** 0.66*** 0.06 0.61*** – 1.69***
(0.03) (0.12) (0.05) (0.11) (0.06) (0.04) (0.08) – (0.18)

Year 1–3 −0.09*** 0.09 0.22*** 0.34*** 0.61*** −0.09** 0.67*** – 1.93***
(0.03) (0.11) (0.04) (0.10) (0.06) (0.04) (0.08) – (0.16)

Pre-lockdown levels 1.49 0.96 0.86 1.84 3.37 2.49 2.30 1.15 1.55
[1.57] [2.20] [1.77] [1.95] [2.93] [2.42] [2.82] [2.13] [1.96]

Observations
Year 1 30 896 11 575 30 440 21 359 28 578 63 450 20 238 460 3657
Year 1–2 49 251 23 594 51 726 37 286 48 217 111 730 32 629 – 16 865
Year 1–3 61 792 29 566 68 657 41 301 59 169 150 652 43 642 – 27 771
Unique households 13 958 9066 13 978 11 227 11 253 29 168 11 269 230 9227

Fixed effects estimates of 𝜃1 from Eq. (1). Clustered standard errors in round brackets and standard deviations in square brackets.
* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
Table 6
Robustness: Changes in food insufficiency, above crisis-level coping: restricted-/sub-sample.

(1) (2) (3) (4) (5) (6)
Niger Mali Burkina Cameroon Yemen Syria

𝛥 in Insufficient food
prevalence
Year 1 28.10*** 4.64 5.28** −34.30*** −8.15 19.80*

(4.82) (4.96) (2.08) (11.0) (3.75) (11.9)
Year 1–2 19.0*** 26.80*** 11.60*** −25.50 −1.64 12.30**

(1.85) (5.19) (2.19) (14.50) (2.37) (4.20)
Year 1–3 −1.10 29.60*** 11.20*** −26.20* 2.13 10.10***

(1.27) (4.90) (2.12) (13.8) (1.56) (3.06)
Pre-lockdown levels 48.34 46.28 65.76 51.02 35.91 38.84

(49.97) (49.86) (47.45) (49.99) (47.98) (48.74)

𝛥 in above crisis-level
coping prevalence
Year 1 −35.50*** −0.41 13.40*** −19.50* −2.45 8.99***
Year 1–2 −14.90*** 6.25 5.49 −0.29 −2.20 13.90***

(1.61) (4.49) (5.33) (9.05) (2.50) (4.38)
Year 1–3 −15.20*** 5.65 6.10 −2.42 −0.77 12.30***

(1.17) (4.23) (4.04) (8.63) (2.32) (3.37)
Pre-lockdown levels 34.14 21.45 12.74 25.51 39.81 52.41

(47.420) (41.05) (33.35) (43.60) (48.95) (49.94)
Observations
Year 1 18 083 7833 22 842 22 704 13 588 5269
Year 1–2 27 548 13 436 34 532 38 089 22 027 7672
Year 1–3 37 452 15 741 48 538 50 166 30 509 10 636

Sub-sample fixed effects estimates of 𝜃1 from Eq. (1). Clustered standard errors in parenthesis.

* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
We are only able to do this for countries that have at least 3 months
of pre-COVID data and sufficient pre-COVID panel households. As
such, we have not included countries like Guatemala, El-Salvador, and
Mozambique which had insufficient panel households for us to carry
out the estimation after deleting non-corresponding observations. It is
important to mention however that we do not expect the magnitude of
estimates to be the same in the full sample and the sub-sample because
dropping several months of observations means the composition of
observations may not be the same. But we expect the results to be
qualitatively similar.

Table 6 shows that the pattern of results for changes in prevalence
of insufficient food consumption in this sub-sample is consistent with
those of the larger sample presented in Table 4 for all countries across
years. The magnitudes are different, and as we said this is expected
because the composition of households may be different for sub-group
estimates. For crisis coping, results are consistent in direction and sig-
nificance for Niger, Cameroon, and Syria. Yemen also has insignificant
12
results for crisis coping as in the larger sample. The only results that
seem to be inconsistent with the larger sample are those of Burkina
Faso for crisis coping which become positive (from negative in the
full sample) while for Mali, they are positive as in the larger sample,
but insignificant. For Burkina Faso, the estimates showing that crisis
coping increased in this sub-sample may not be surprising. This is
because most of the components used to create the crisis coping index
were found to be worsening in the main (larger) sample and we had
expected the change in crisis coping to be positive, but it was negative
because the indicator ‘‘number of days households had to reduce meals
for adults to provide for children’’ improved and this standard index
places the highest weight on this indicator of coping. In the sub-sample,
an increase in crisis coping implies that households in this sample
experienced more of aspects captured in the indicators that worsened
than the one influential indicator that improved’’.



World Development 175 (2024) 106479P. Hangoma et al.
Fig. 4. Lockdown stringency and changes in food consumption.
Table 7
Policy responses and changes in food consumption score.

Stringency
index

Economic support
index

Overall:
−0.02*** 0.03***
(0.00) (0.00)

Burkina-Faso:
−0.10***
(0.01)

Cameroon:
0.02**
(0.01)

El-Salvador:
−0.04***
(0.01)

Guatemala:
−0.12***
(0.02)

Mali:
−0.08***
(0.01)

Mozambique:
−0.09***
(0.02)

Niger:
−0.08***
(0.01)

Observations:
3782 3782

Country fixed effects marginal effects from Eq. (2). Robust standard
errors in parentheses.
* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

4.5. Policy responses

We now turn to see whether COVID-19 policy responses–lockdowns
and economic support–were associated with changes in food consump-
tion. Recall that the food consumption score is a summary measure of
the quantity and quality of food consumed by the household in the past
seven days based on eight important food groups. The higher the score
the better the food consumption. Results on how lockdown stringency
and economic support are associated with food consumption, based on
13

p

Eq. (2), are shown in Table 7 above.5 Because the economic support
index is zero in some countries and varies little over time in other
countries, we only compute the overall estimate for all countries. For
stringency, results are further broken down by country and also plotted
in Fig. 4.

While lockdown stringency is associated with a lower food con-
sumption score, economic support is associated with higher food con-
sumption scores (Table 7). Looking at country heterogeneities, strin-
gency is associated with lower food consumption in Burkina Faso,
El Salvador, Guatemala, Mali, Mozambique, and Niger but not in
Cameroon. Since there were possible mismeasurement of the stringency
and economic support indices, so that our estimates are attenuated, and
thus lower bound, we focus mostly on the signs and significance of the
estimates and not their sizes.

5. Discussion

Devising policies to eliminate hunger and malnutrition calls for
evidence on how global pandemics, like COVID-19, and associated
policy responses impact the evolution of food insecurity at household
level. While short term effects are important to examine, it is crucial
to examine medium- to long-term effects to assess the extent of re-
covery. However, rigorous evidence is limited, partly due to absence
of sufficiently long comparable data collected before and during the
COVID-19 period. Using household daily phone panel survey data
collected by the World Food Programme (WFP) several months before
and 3 years into the COVID-19 pandemic in nine LMICs, we examine
the medium- to long term-impact of COVID-19 on household food con-
sumption and consumption-related coping behaviors. We also use data
from the Oxford COVID-19 policy response tracker and run country
fixed effects models to examine how policy responses such as level of
lockdown stringency and economic support to households could have
been associated with food insecurity.

Overall, results show that the levels of food insecurity are high
in most countries and that the COVID-19 period was associated with
increases in food insufficiency and food-based coping in seven of the
nine countries we examined. Our results not only confirm findings
of previous literature in three countries–(Guatemala Ceballos et al.,
2021, Burkina Faso Ouoba & Sawadogo, 2022; Rudin-Rush et al., 2022,

5 Yemen and Syria are not included because we had no access to consumer
rice data which is used in the model.
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and Mali Adjognon, Bloem, & Sanoh, 2021)–on short term impacts
but also document medium- and longer-term effects. Importantly, we
document additional impacts in six countries (Cameroon, El-Salvador,
Niger, Syria, and Yemen) that have few or no comparable studies on
how COVID-19, as well as lockdown and household economic support
measures, may have been associated with food insecurity.

An important finding is that the initial negative impacts of COVID-
19 on food security in some countries were sustained three years into
the pandemic. Only in Niger and Yemen do we see food insecurity
returning to pre-covid levels over time, although the recovery was
not full even in year 3 in Niger. Rudin-Rush et al. (2022) looked at
impacts within the first year (up to June 2021) in four countries,
including Burkina Faso and found persistent effects and that severe food
insecurity remained fairly stable throughout the period. Our findings
for Burkina Faso show that the effect observe in 2021 was sustained
in 2023, suggesting that there has been no recovery in countries like
Burkina Faso, Mali, Mozambique, Syria, and Guatemala. The expla-
nation for sustained effects into year 3 even when lockdowns have
been removed could be that the COVID-19 period may have increased
chronic, rather than transient poverty. This would be the case if people
lose jobs or businesses which they fail to get back in the same way.
For example, von Wachter (2021) estimated that 15–37 percent of the
reduction in employment-to-population (EPOP) ratio observed in the
US by December 2020 was permanent.

Perhaps surprising are results for Cameroon where food insuffi-
ciency reduced both in the panel sample–our main estimation–and the
sample that also has cross-section observations (plots in Appendix B).
This does not necessarily imply that food insecurity was not impacted
in Cameroon. While we account for trends, it is possible that there
are other things that were happening in Cameroon that were driving
improvements in food consumption and had it not been for COVID-
19, food insecurity could have improved much more than we ob-
serve. Another important consideration is that different regions could
have been impacted differently yet the average effect shows overall
improvements.

We also find that the level of lockdown policy strictness may have
been a key driver of increases in food insecurity. Encouragingly, our
findings show that economic support policies such as cash transfer or
economic support to households are associated with improvements in
food consumption during the COVID-19 period. For example, the size
of the economic support program during COVID by El Salvador which,
as mentioned earlier, covered more than 80% of the population, could
have helped in moderating the COVID effects on food insecurity. Our
findings on the effects of economic policies complement those of Abay
et al. (2021) who show that in Ethiopia, social protection program for
households potentially mitigated the negative effects of COVID-19 on
food security.

While our fixed effects models and long-time span of the data
account for important time varying observable confounders and un-
observable time invariant confounders, it is important to highlight
that our findings are not causal. There may be other things, such as
emerging conflict and concurrent shocks, that could have impacted
food insecurity. Pre-existing conflict and shocks do not affect the va-
lidity of our estimates. Additionally, changes in food prices and food
availability not related to COVID-19 may also affect food security.
Since all prices, including fuel and agricultural inputs are ultimately
reflected in consumer prices for them to affect food security, we in-
cluded a consumer price index to account for changes in food prices
and food availability unrelated to COVID-19. Nonetheless, we expect
that COVID-19 itself may have affected food availability and prices.
Therefore, by accounting for prices, our estimates are conservative.

We also added structural dummies in our models to account for
some known concurrent shocks and other things that may have been
happening at the same time, for example, floods in Mozambique. Also,
Yemen had a fuel crisis from June 2020 to October 2020 during the
14

height of the first wave of the COVID-19 outbreak (Hashim et al., 2021;
Looi, 2020). Although our descriptive plots show that food insecurity
increased between March and June 2020, after the first lockdown
measures but before the onset of the fuel crisis, we still added structural
dummies for the period of fuel crisis. Similarly in Mali, there were
floods that affected several regions in September 2020 and civil unrest
earlier in July–August 2020. Our descriptive plots show that deterio-
ration in food insecurity had happened much earlier in the COVID-19
period before these events. These results are supported by Adjognon
et al. (2021) who used data pre- and post-pandemic, as well as before
the July–August political crisis to show that moderate food insecurity
increased by 8pp. Importantly, we would only expect our findings on
food insecurity to be driven by conflict if new conflict arose, or old
conflict escalated during the COVID-19 period and we did not account
for it with appropriate structural dummies. However, Bloem and Salemi
(2021) shows that conflict globally reduced as a result of COVID-
19 (Bloem & Salemi, 2021), implying that the observed increases in
food insecurity was due to factors other than conflict. New conflict of
international economic significance worth mentioning is the Russia–
Ukraine war. This may prevent recovery by affecting food access in
ways not captured by rising food prices. It is possible for example
that the war may have affected food availability for countries that rely
heavily on Ukraine and Russia (Lin et al., 2023), especially Yemen. For
other countries in our sample which are not reliant on Ukraine and
Russia for grain and fertilizer imports, the effects may be mediated
through increased prices of these commodities, which is accounted for
in our model.

Overall, the consistent picture reviewed by our findings both for the
analysis looking at overall effects of COVID-19 on food insecurity, re-
gardless of whether this was from lockdowns or other more generalized
COVID-19 effects and the analysis focusing on how lockdowns could
have impacted food insecurity raises confidence in our findings. This
is further augmented by the fact that our short term (Year 1) findings
are consistent with findings from the broader literature, but our study
extends the analysis to the medium term (year 2) and longer term (year
3) as well as adding more countries.

We also contribute to the literature by attempting to overcome
challenges in identifying effects of COVID-19 on food insecurity and
how different policies may have impacted food insecurity in a more
unique way than previously done. As highlighted earlier, the challenge
in the rich literature examining the impact of COVID-19 on food inse-
curity is that may not be easy to isolate the impact of COVID-19 alone
from other factors because creating a counterfactual or comparison
situation without COVID-19 is very challenging given the scale of the
pandemic and limited time span of widely available data. The long span
of our data, careful model that follow up same households over time
before and during the COVID-10 pandemic, accounting for fixed effects,
trends, other structural changes, consumer prices, and composition
changes helps us to estimate, though not causally, how the overall
effects on food insecurity in the short-, medium-, and long-term as
well as how lockdown policies and economic support could have been
associated with food insecurity

Yet an important limitation relates to reliance on phone survey data.
Most studies looking at food insecurity and COVID-19 use phone survey
data with phone numbers generated either during in-person nationally
representative surveys conducted prior to the COVID period or from
through random digit dialing (RDD). In RDD numbers are generated
randomly based on the format of phone numbers in that country, or
better yet, a list of active phone numbers is procured from an operator.
Our data from WFP uses screened RDD with numbers from all major
operators in each country. However, as Henderson and Rosenbaum
(2020), Himelein et al. (2020) show, phone surveys may generate
samples that are not representative when compared to nationally repre-
sentative data on dimensions such as sex, age, education, and residence.
As discussed in Section 2.1, our study applies several post stratification
weights as recommended by Himelein et al. (2020). However, this may

not fully correct the problems of non-representativeness of the sample.
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Lastly, another important concern is the problem of attrition in
panel data surveys were households surveyed in the initial periods are
lost to followup. However, this problem is mitigated by a rolling panel
approach that is used with the mVAM surveys by the WFP.

6. Conclusions and policy implications

In conclusion, our findings show that the impact of the COVID-19
pandemic on food insecurity observed in the first year were sustained in
most of the countries three years into the pandemic. Our findings also
indicate that lockdowns policies may have contributed to increasing
food insecurity. A direct policy implication is that more support is
needed in countries to help recovery. Also, differences in effects, as we
have shown, for El-Salvador and Cameroon, could be related to differ-
ences in economic support measures but also the extent of household
resilience, in terms of the coping capacity, within countries.

While lockdown policies may increase food insecurity, which ac-
counts for a large share of malnutrition and deaths, their purpose is
to prevent death and disease due to widespread infections. Given this
trade-off, policy makers should carefully weigh whether the extent
of infections is sufficient to justify lockdown measures. Our study
suggest that lockdown policies may need to be implemented when
complemented with economic support policies. Economic support pro-
grams should not only focus on short term relief but building house-
hold resilience so that households are better able to cope with future
shocks (Tefera, Demeke, & Kayitakire, 2017).

Sustainable resilience is built when households have enough as-
sets or precautionary savings that they can use to protect their food
consumption in case of both idiosyncratic and covariate shocks. Our
analysis shows that the use of crisis food based coping strategies was
very high indicating that households do not have sufficient assets or
precautionary savings they could liquidate to protect their consumption
in light of COVID-19 and similar shocks. In conflict situations where
people have to move many times, building resilience through assets
such as livestock could be a challenge. In this case, more liquid forms of
assets could be crucial and this may well link to expanding access to fi-
nancial products that people could invest in and save for precautionary
motives.
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Appendix A. Construction of food insecurity indicators

People with insufficient food consumption
People with insufficient food consumption refer to those with poor

or borderline food consumption, according to the Food Consumption
Score (FCS). The FCS is a proxy indicator for food security that mea-
sures the diversity of household diets, and how frequently food is
consumed. The FCS is calculated using the frequency of consumption
of eight food groups by a household during the 7 days. The eight food
groups are (1) Cereals and tubers, (2) pulses, (3) milk and diary, (4)
Meat, fish, and eggs, (5) Vegetables, (6) fruits (7) Oil and fats, and (8)
Sugars.

In collecting data for computing the FCS, the caller first introduces
themselves and says ‘‘Now I will ask you a series of questions about
how often members of your household ate/drank food items, prepared
and/or consumed at home ........’’. They Then, for each of the eight
food groups, ask a question ‘‘Over the last 7 days, how many days did
members of your household eat XXXX’’, where XXX is a list of locally
relevant food in that food group. The FCS is a weighted sum of food
groups. The score for each food group is calculated by multiplying the
number of days the commodity was consumed and its relative weight.
The weights for each of the food groups are displayed in Table A.1:

The following are the steps in calculating the FCS:

1. Multiply the value obtained for each food group by its weight
and create new weighted food group scores.

2. Sum the weighed food group scores, thus, creating the food
consumption score (FCS). The most diversified and best con-
sumption with maximal FCS at 112 means that all food groups
are eaten 7 days a week.

3. Using the appropriate thresholds, recode the variable food con-
sumption score, from a continuous variable to a categorical
variable, to calculate the percentage of households of poor,
borderline and acceptable food consumption.

Once the FCS is calculated, it can be classified into three categories:
poor consumption (1 ≤ FCS ≤ 28); borderline (28.1 ≤ FCS ≤ 42); and
acceptable consumption (FCS ≥ 42.0). Our measure of prevalence of
insufficient food is the proportion of people with poor or borderline
food consumption as described in Table A.2:

Crisis or above crisis consumption-based coping
People with crisis or above crisis food-based coping refers to those

scoring 19 or above in the reduced Coping Strategy Index (rCSI).
rCSI measures the frequency and severity of the consumption-related
behaviors households engage in when faced with shortages of food or
financial resources to buy food. It assesses whether there has been a
change in the consumption patterns of a given household. The rCSI
is calculated using standard food consumption-based strategies and
severity weighting. The rCSI is based on a list of 5 food-related coping
strategies applied during the past 7 days prior to the interview, and
severity weights assigned. A higher score indicates that households are
employing more frequent and/or extreme negative coping strategies.
The weight for computing the rCSI are given in Table A.3

Appendix B. Descriptive plots of outcome variables

Prevalence of food insufficiency 2019–2023
See Figs. B.5–B.7.

Prevalence of above crisis level coping strategies, 2019–2023
See Figs. B.8–B.10.

Number of days using different coping strategies, 2019–2023
See Figs. B.11–B.25.
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Table A.1
Weights in computing the FCS.

No Food group Weight

1 Cereals (Bread, rice, maize, barley) and tubers (potatoes and sweet potatoes) 2

2 Pulses and nuts (beans, lentils, peas, peanuts, etc.) 3
3 Vegetables 1

4 Fruits 1
5 Meat and fish (all types) 4

6 Dairy products (milk, yoghurt, cheese, other milk’s products) 4
7 Sugar, honey 0.5

8 Oil, butter, fat 0.5
Table A.2
Food consumption categories.

Food
consumption
group

Food
consumption
score

Description

Poor 1 ≤ FCS ≤ 28 An expected consumption of staple 7 days, vegetables 5–6 days,
sugar 3–4 days, oil/fat 1 day a week, while animal proteins are
totally absent

Borderline 28.1 ≤ FCS ≤ 42 An expected consumption of staple 7 days, vegetables 6–7 days,
sugar 3–4 days, oil/fat 3 days, meat/fish/egg/pulses 1–2 days a
week, while dairy products are totally absent

Acceptable FCS ≥ 42.0 As defined for the borderline group with more number of days a
week eating meat, fish, egg, oil, and complemented by other foods
such as pulses, fruits, milk
Table A.3
Weights for the coping strategy index.

Coping strategies Raw score Universal severity
weight

Weighted Score =
Frequency × Weight

1. Rely on less preferred and less expensive foods 5 1 5
2. Borrow food or rely on help from friends or relatives 2 2 4
3. Limit portion size at mealtime 7 1 7
4. Restrict consumption by adults in order for small children to eat 2 3 6
5. Reduce number of meals eaten in a day 5 1 5
5. Total Reduced CSI 27
Appendix C. Application of post-stratification weights

In order to mitigate the potential selection bias in the phone-based
real-time food security monitoring surveys, WFP utilizes a household
weighting scheme that combines geographic weights and socioeco-
nomic weights. To calculate sociodemographic weights, WFP compiles
the most recent nationally representative survey such as the DHS and
then analyzes all socio-demographic variables available. The sociode-
mographic variables are analyzed to compare the profile of households
sampled by the reference survey with the real-time food security sur-
vey. This allows for a better understanding of which populations may
be undersampled/ underrepresented or oversampled/overrepresented
in the phone-based survey. Importantly, comparisons are conducted at
strata level and not at the national level, meaning that comparisons of
sociodemographic disparities is visible for each strata and weights are
applied accordingly. The most common variables used for weighting
include the highest level of education of household head, water sources,
16

urban/ rural status, size of household, number of sim cards owned,
among others. To calculate geographics weights, all households are
assigned a weight based on population distribution within strata on any
given day, based on the number of interviewed households vis-à-vis
the quotas—over the previous analysis window. This means that the
populations weights are dynamic and are generated daily according to
the sample distribution over the analysis window. Finally, each day a
new combined household weight is generated taking both the sociode-
mographic weight and the daily generated population weight. This
mitigates to a significant extent the impact of the potential sampling
bias on the overall results. Note that geographic weights may not be
applied if mobile phone ownership is high and geographic quotas are
not difficult to achieve. In these cases, geographic weights do not funda-
mentally alter the results in any meaningful way. For sociodemographic
weights, these are only not applied in cases where various demographic
patterns, across multiple variables, are the same between face-to-face
surveys and the near real time monitoring systems.
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Fig. B.5. Panel A—Percentage of people with insufficient food consumption over time: Pre- and Post-first COVID-19 lockdown.
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Fig. B.6. Panel B—Percentage of people with insufficient food consumption over time: Pre- and Post-first COVID-19 lockdown.
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Fig. B.7. Panel C—Percentage of people with insufficient food consumption over time: Pre- and Post-first COVID-19 lockdown.

Fig. B.8. Percentage of people with above crisis-level food based coping: Pre- and Post-first COVID-19 lockdown.
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Fig. B.9. Percentage of people with above crisis-level food based coping: Pre- and Post-first COVID-19 lockdown.

Fig. B.10. Panel C-Percentage of people with above crisis-level food based coping: Pre- and Post-first COVID-19 lockdown.
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Fig. B.11. Panel A—Number of days in past seven relied on less preferred food; Pre- and Post-first COVID-19 lockdown.
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Fig. B.12. Panel B—Number of days in past seven relied on less preferred food; Pre- and Post-first COVID-19 lockdown.
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Fig. B.13. Panel C—Number of days in past seven relied on less preferred food; Pre- and Post-first COVID-19 lockdown.

Fig. B.14. Panel A-Number of days in past seven relied on borrowing for food; Pre- and Post-first COVID-19 lockdown.
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Fig. B.15. Panel B-Number of days in past seven relied on borrowing for food; Pre- and Post-first COVID-19 lockdown.
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Fig. B.16. Panel C-Number of days in past seven relied on borrowing for food; Pre- and Post-first COVID-19 lockdown.

Fig. B.17. Panel A-Number of days in past seven relied on reducing meal size; Pre- and Post-first COVID-19 lockdown.
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Fig. B.18. Panel B-Number of days in past seven relied on reducing meal size; Pre- and Post-first COVID-19 lockdown.

Fig. B.19. Panel C-Number of days in past seven relied on reducing meal size; Pre- and Post-first COVID-19 lockdown.
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Fig. B.20. Panel A-Number of days in past seven relied on reducing number of meals; Pre- and Post-first COVID-19 lockdown.
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Fig. B.21. Panel B-Number of days in past seven relied on reducing number of meals; Pre- and Post-first COVID-19 lockdown.
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Fig. B.22. Panel C-Number of days in past seven relied on reducing number of meals; Pre- and Post-first COVID-19 lockdown.
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Fig. B.23. Panel A-Number of days in past seven relied on reducing meals for adults; Pre- and Post-first COVID-19 lockdown.
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Fig. B.24. Panel B-Number of days in past seven relied on reducing meals for adults; Pre- and Post-first COVID-19 lockdown.
31



World Development 175 (2024) 106479P. Hangoma et al.

R

A

A

A

A

A

B

B

B

Fig. B.25. Panel C-Number of days in past seven relied on reducing meals for adults; Pre- and Post-first COVID-19 lockdown.
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