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Abstract

We use data collected from panel phone surveys to document the changes in food
security of households in rural Liberia and Malawi during the market disruptions
associated with the COVID-19 lockdowns in 2020. We use two distinct empirical
approaches in our analysis: (a) an event study around the date of the lockdowns (March
to July 2020), and (b) a difference-in-differences analysis comparing the lockdown
period in 2020 to the same months in 2021, in order to attempt to control for
seasonality. In both countries, market activity was severely disrupted and we observe
declines in expenditures. However, we find no evidence of declines in food security.

Introduction

Rural Africa has largely been an afterthought during the COVID-19 pandemic, due in
part to substantially lower (reported) disease prevalence. Yet while case counts have
stayed relatively modest, economic disruptions were nearly as intense as those in
developed countries, especially near the beginning of the pandemic [1]. What was the
impact of these lockdowns on the livelihoods of rural households?

This study is set in rural Liberia and Malawi. Both countries implemented versions
of lockdowns from roughly March 2020 to July 2020, though restrictions were more
severe in Liberia (which ordered a full shelter-in-place for 3 months) than in Malawi
(which did not impose shelter-in-place but still closed schools and placed restrictions on
transportation and gatherings). Both countries restricted cross-border movement. In
both countries, many services were disrupted, and we document enforcement of market
closure guidelines and large declines in market activity.

The data used in this paper was collected as part of an evaluation of a large
unconditional cash transfer (UCT) program that had been ongoing when the pandemic
started. The project took place in 300 villages in each country, but in order to abstract
away from the protective effects that were very likely imparted by the cash transfers, we
restrict our analysis to the control villages, where nobody received any transfers (these
make up half the study sample, i.e. 150 villages in each country). We also exclude
additional 45 villages in Liberia where data collection did not overlap with COVID
lockdown periods. At the beginning of the project (in 2018), 20% of the sample (2
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respondents per village) were selected to take part in monthly phone surveys that began
in 2019, well before the global onset of COVID-19. The survey was conducted every 2
months for each household (with half of the sample interviewed each month). The
surveys continued during the lockdowns, and for more than a year after the lockdowns
were first implemented. The respondents in this sample are representative of the
approximately 32,000 households (150,000 people) in the study region.

The main outcome that we study in this paper is food security, which we measured
both before and after the pandemic in a consistent fashion, i.e., using an identical set of
survey questions and with an unchanged survey modality. We use 3 measures which are
recommended for use by organizations such as the FAO and USAID, and have been
validated in several settings to meaningfully correlate with food security [2]. These are
(1) the household dietary diversity score (HDDS); (2) the food consumption score
(FCS); and (3) the household hunger scale (HHS). In addition, the surveys included
questions on income, labor supply, expenditures, transfers and other related outcomes,
as well as a module on attitudes towards COVID, and resultant behavior changes,
which was added in May 2020.

We use this data in two distinct empirical strategies to document how food security
changed in these areas during the lockdowns. In the first, we use a similar methodology
as several other studies of COVID, and use the time series from our survey data to
measure the changes in food security immediately after the lockdowns were
implemented relative to the period just before, i.e., an event study design.

In the second strategy, we use data collected in 2021 to implement a
difference-in-differences design. Specifically, we measure changes in food security in
April-August of 2020 (relative to January-February 2020) and compare them against the
difference between the same months in 2021. The advantage of this second design is
that it can attempt to net out seasonal differences, which are likely important in this
setting in which seasonality (due especially to the harvest cycle) is an important
determinant of prices and food availability. Our identifying assumption is that the
effects of the lockdown on food security and prices had dissipated by 2021, such that
2021 is a valid counterfactual. We acknowledge, however, that it is possible that 2021
was also affected by COVID and other local and global macroeconomic conditions, and
we view this evidence as fundamentally descriptive. Nevertheless, we argue that given
the ubiquitous nature of the shock, this approach is the limit of what can be
accomplished in this setting, and we argue that this topic is of sufficient importance for
such evidence to be valuable.

Our main result, using either empirical design, is that we observe no evidence of a
decline in food security during the lockdown. We want to emphasize that these
households are food insecure to begin with: for example, the probability at baseline that
at least one household member went to be hungry in the past month was 40% in Liberia
and 48% in Malawi. However, these meager food security levels were preserved in the
post-pandemic period. We believe that these results stem in large part from these being
mostly subsistence households - while we observe a decline in food expenditures and
total expenditures, we do not find a decline in food consumption itself. This is also in
line with the evidence reviewed in |3], who identify two main channels through which
food security was adversely impacted during the pandemic - either a reduction in
income/revenues or a shortage of food in the markets. Both of these channels are
largely absent for subsistence farmers.
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Methods

Study context

This project was based on field work conducted in Liberia and Malawi between 2018
and 2021 [4]. The design was nearly identical in both countries, with minor
context-specific differences. In each country, we evaluated the effect of UCTs given out
by the NGO GiveDirectly (henceforth, GD). The cash transfers averaged $500 at
current exchange rate (not PPP), roughly equivalent to annual household expenditures
of our study households. The treatment was randomized at the village level: in

treatment villages, all households received cash, while control villages received nothing.

Transfers were made via mobile money; since pre-existing mobile money usage was low,
beneficiaries were given the option to buy cell phones.

The study areas were chosen by GD and USAID, the funding partner, based on
poverty levels, cell phone coverage, and proximity to roads. In Liberia, the project took
place in 6 districts in Bong and Nimba counties; in Malawi, it took place in Chiradzulu
and Machinga districts in the Southern Region. In Liberia, the project was phased in
over 2 years, and we utilize only the second wave for this project (because data collection
for the first wave does not coincide with the lockdown period). This wave, covering 210
villages in Bong and Nimba counties, began enrolling in early 2020. However, due to
COVID-related disruptions, many villages were not enrolled until late August. In

Malawi, all villages were enrolled in 2019. shows a timeline of project activities.

We drew a sample using information provided by GD. To select villages, GD visited
each village considered for study inclusion, where GD field staff marked each habitation
structure with a GPS pin. We randomly selected 10 households from this list of GPS
pins, and we selected the female head of household for surveys, i.e., the spouse or
partner of the male head of household was interviewed. The fact that a preponderance
of our respondents is made up of women is potentially advantageous in this context as
the main outcome of interest is household food consumption, a subject about which
women are likely to have the most accurate information [5].

In total, 600 villages were sampled (300 in each country - the relevant second wave
in Liberia included 210 of these 300), and we attempted to enroll 10 households per
village in the data collection study. For this particular paper, the relevant sample is
made up of 255 villages (150 villages in Malawi and 105 villages in Liberia) as we
exclude villages who received cash transfers to be able to document the effects of the
lockdowns for the average household in these areas.

As described below, our main outcome is food security. In both countries, food
security follows a seasonal pattern. shows the harvest cycle in both countries. In
Malawi, planting occurs in October-November, and the harvest occurs around
May-June; in Liberia, planting starts around April and the harvest starts around
September. Prices follow this same pattern, especially in Malawi. uses data from
the World Food Programme to show that prices tend to rise in Liberia during the
April-August period, while in Malawi prices tend to fall due to the harvest.

Household phone surveys

Our evaluation was designed to measure the time-varying effects of cash transfers. We
randomly selected 2 households per village to receive cell phones (worth $10-15), and
enumerators called them every 2 months for approximately 2 years. The sample was
drawn such that 1 household per village was called in even-numbered months, and the
other in odd-numbered months (so we have 1 household per village per month, and a
panel for every household at 2-month frequency). These surveys were wrapped up in
August 2021 for Malawi and October 2021 for Liberia.
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In addition to food security, the phone survey also included questions on income,
expenditures, transfers, savings, and related outcomes. We have 3 measures of food
security: (1) the household dietary diversity score (HDDS), for which foods are grouped
into 12 categories, and the enumerator queries the respondent about each individual
category, recording whether at least one food item in each category was consumed in
the past 24 hours, summarized into an index ranging from 0-12; (2) the food
consumption score (FCS), which is similar to HDDS but measures frequency of
consumption rather than just indicators for 9 food groups (over the past 7 days), and
ranges from 0-112; and (3) the household hunger scale (HHS), which is based on a series
of 6 questions such as “In the past 4 weeks (30 days), was there ever no food to eat of
any kind in your house because of lack of resources to get food?” and “In the past 4
weeks (30 days), did you or any household member go to sleep at night hungry because
there was not enough food?” and ranges from 0-6.

Shortly after the lockdowns began, we expanded the scope of phone surveys to
include modules geared towards measuring the impact of the unfolding crisis. These
surveys started in May 2020 after IRB approvals. First, we asked a series of questions
about knowledge, attitudes and behavior changes around COVID. Second, we added
modules to retrospectively measure outcomes that had not been measured previously.
Specifically, we added questions on spousal labor income as well as business outcomes.
To construct a comparison month, we measured these month-by-month from February
2020 to May 2020 in the May/June 2020 round of the surveys (recall that half the
phone survey sample was interviewed every other month) and for the month preceding
the survey during survey rounds thereafter. While we administered the redesigned
surveys to everyone in the phone survey sample, this paper reports results only for the
GD control group in order to be able to abstract away from any protective benefits
afforded by the cash transfers, which would make the results less generalizable.

shows attrition from the household phone surveys. Completion rates
ranged from 49%-82% in Liberia and were higher, 77%-100%, in Malawi. This is likely
because the cellular network is stronger in rural Malawi. In general, completion rates
trended downwards over time, as respondents changed phone numbers or decided to opt
out of the surveys. There is no break in completion around the COVID lockdown period
(March - July 2020), so sample composition changes around the lockdown are unlikely
to drive our results.

Nevertheless, attrition does affect the external validity of our results. In both
countries, some households never participated in the phone surveys. In Liberia, of the
206 control households, only 150 ever participated in the phone surveys; in Malawi, of
the 297 control households, 285 ever participated. It is these 150 households in Liberia
and the 285 in Malawi that form our analysis sample for our first empirical specification
- the event study design. In we show regressions where the dependent variable
is an indicator for appearing in the event study analysis sample. We regress this

indicator in bivariate regressions on 16 household characteristics as shown in the table.

In Liberia, 2 characteristics are significant at 5% (access to a mobile phone, and the net

value of financial assets), and 3 more at 10% (age and 2 indicators for food insecurity).

In Malawi, 3 are significant at 5% (gender, an indicator for having a thatch roof and the
value of land and housing), and 1 is significant at 10% (monthly expenditure). We
conclude that we therefore see some deviation from the representative sample we
constructed at baseline. In particular, those in the sample are somewhat better off,
especially in Malawi (although the effect of land and housing assets, while significant, is
minuscule), and more likely to own a phone in Liberia (where the network is poor —
recall that we gave every respondent a cell phone, so this effect is not mechanical).
Our second empirical design utilizes difference-in-differences regressions in which we
include only those households who are present in the data for that calendar month in
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both 2020 and 2021. We show correlates of inclusion into this analysis in In
this table, the dependent variable is the percentage of survey rounds in which the
household participated (which requires having data for that month in both 2020 and
2021). In Liberia, we see 3 coefficients significant at 5%: gender, household monthly
expenditure, and access to a cell phone. In Malawi, we also see 3 coefficients significant
at 5%: monthly food expenditure, home ownership, and value of physical assets. The
size of these coefficients is modest, however: for example, in Malawi a 1 standard
deviation increase in food expenditure is correlated with an increase in the proportion of
completed survey rounds by 2 percentage points on a base of 85 percent.

While the pattern of coefficients in [S2 Table| and [S3 Table] suggests non-random
attrition, it is not clear in which direction this would bias results, and we find no
qualitative difference in results between the event study and difference-in-differences
specifications, suggesting that attrition is not the driving force between our findings (see
below). That said, it is possible that results would differ slightly in a fully
representative sample.

Phone surveys with food vendors

In parallel to the household phone surveys, we also collected data on prices in markets
near the cash transfer evaluation, and in comparison markets. There were a total of 80
markets in Liberia and 95 in Malawi. We enrolled a set of vendors in each market in a
price data-collection exercise in which vendors were called once a month. In Liberia, the
items were salt, imported rice, cassava, cassava flour, chicken, fresh fish, dried fish, palm
oil, okra, and onions. In Malawi, the items were salt, sugar, sweet potatoes, rice, maize,
maize flour, chicken, dried fish, beans, groundnuts, tomatoes, eggs, and onions. We use
this data to construct market prices in order to show the impact of the pandemic on
food prices as this could be a key channel through which food security would be
impacted.

Ethical considerations

This protocol was approved by the IRBs of the University of California, Santa Cruz, the
University of Liberia, and the Malawi National Committee on Research in the Social
Sciences and Humanities (NCRSH). We obtained written informed consent (in-person)
from all respondents in the study.

Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations
specific to inclusivity in global research is included in the Supporting Information (S1 |
F

Results

Summary statistics

presents summary statistics from our baseline survey. Because we want this
paper to be able to speak to the average lockdown experience, we focus our analysis
only on the cash transfer control group and present statistics for that group only.
From Panel A, the vast majority of the sample was female (since we purposefully
selected female heads of household for the interviews), and the average respondent was
39-43 years old. Most respondents were partnered and the average household had 4-5
members. Please note that while we interviewed female heads of households, our sample
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Table 1. Household Summary Statistics

Liberia Malawi
Mean SD Mean SD

Panel A: Demographics
=1 if female 0.75 0.95
Age 43.09 14.79 38.76 14.09
=1 if currently married or has partner 0.82 0.67
Years of education 3.28 3.86 4.95 3.42
Number of household members 4.66 2.35 4.77 2.15
Panel B: Expenditure and assets
Household monthly expenditure 53.94 | 45.67 44.57 55.89
Household food expenditure 22.25 16.25 14.93 15.18
=1 if respondent has access to mobile phone 0.31 0.29
=1 if house owned 0.63 0.86
=1 if house has thatch roof 0.16 0.50
Total value of land and housing 218.61 | 334.27 | 1,353.91 | 2,068.89
Total value of physical assets 10.03 | 30.12 85.29 118.36
Net value of financial assets 3.43 20.08 -3.74 14.56
Panel C: Food security
For any household member in the past month:

=1 if skipped a meal 0.37 0.38

=1 if went to sleep hungry 0.32 0.46

=1 if had no food for an entire day 0.16 0.28
Observations 150 285

Notes: Data comes from baseline surveys conducted in November - December 2019 in Liberia, and April - July 2018 for
Malawi. Sample includes GiveDirectly control households only. All monetary values are in USD and winsorized at the 99th
percentile. Exchange rates used for calculation are 733 Malawian Kwacha (MWK) = 1 USD and 198 Liberian Dollars (LRD)
=1 USD (May 14, 2020).

was not restricted to female-headed households - in Liberia, 82% of the respondents
reported having a partner at the time of the interview, and in Malawi nearly 70%
reported having one. Panel B shows data on expenditures, and assets. The average
household spent about US $45-54 per month in expenditures, i.e., less than $0.40 a day
per capita.

The average household had about $220 in assets in Liberia and $1,400 in Malawi,
but the majority of this was in the form of land and housing. Other non-land assets
(durable goods, livestock and financial assets) were only $10 in Liberia, and $85 in
Malawi. Financial assets were almost non-existent: household net financial wealth was
negative in Malawi and only $3.43 in Liberia.

Panel C documents food security. While our main results will show indices as
described above, we present some intuitive components of those indices here, since they
are more understandable. We find that 37% of respondents reported that someone in
their household had skipped a meal in the past month because there had not been
enough food, and 16-28% experienced no food for an entire day.

In order to contextualize our study sample, in we use data from publicly
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available large-scale household surveys for both countries - the 2016 wave of the
Household Income and Expenditure Survey (HIES) for Liberia and the 2019-2020 wave
of the Fifth Integrated Household Survey (IHS5) for Malawi - to show that while our
sample is selected in very specific ways (as described in the “Study Context” section)
and is not meant to be fully representative, these households are still fairly
representative of not just the study areas, but also of the rural populations in their
respective countries, in general.

Documenting market disruptions

Liberia’s response to COVID was typical for Africa. Following the first case on March
16, 2020, the country immediately banned entry from countries with more than 200
cases, closed schools, and restricted public transportation. On March 21, the
government announced a state of national health emergency, placing restrictions on all
gathering places, including markets. On March 24, Montserrado and Margibi counties
(including the capital) were ordered to shelter in place. Overland borders were closed.
On April 8, the shelter-in-place was extended to the counties of Nimba, and Grand Kru,
and to the entire country on April 24. Restrictions were removed on July 22.

Malawi’s response was more atypical, due to a legal challenge upheld by the
country’s High Court. The government announced a “state of disaster” on March 20,
2020, which mandated school closures, restrictions on public gatherings and on travel.
On April 1, the border with Mozambique closed. On April 14, the government
announced a country-wide lockdown (due to start on April 18), but this order was
challenged and was overturned by the High Court on April 19. Without a country-wide
lockdown, Malawi’s response was one of the weakest in Africa, scoring 57/100
(compared to 88/100 for Liberia) on the Oxford COVID-19 Government Response
Tracker [1]. displays the timeline for each country government’s responses to the
onset of the pandemic in March-July 2020.

As of this writing (April 2022), Liberia has reported about 7,500 cases and 300
deaths (population of about 5 million), while the corresponding numbers in Malawi are
85,000 and 2,600 (with a population of about 18 million). New cases and deaths have
largely petered out by this time.

documents disruptions in overall economic activity after lockdown measures
were implemented by the national governments during March-July 2020. Panel A shows
that in Liberia, all activities were almost universally restricted. The extent of
disruptions was much smaller in Malawi, but nevertheless schools, religious centers and
public transportation were restricted or closed.

Panel B summarizes self-reported behavior changes around the start of the pandemic.

Almost everyone in both countries reported that they stopped shaking hands, started
washing hands more frequently, and followed social distancing norms. A significant
fraction of people reported limiting travel and wearing masks. shows a few
other selected indicators. Respondents were universally aware of the virus, and levels of
concern about it were quite high (this is true even in Malawi where public health
measures were more muted). Respondents overwhelmingly trusted information coming
from the government, and took the virus as a serious threat. However, from Panel C, no
households in Malawi reported any assistance to cope with the crisis (we did not collect
this data for Liberia).

Panel C presents economic disruptions as reported by food vendors. Again, the
disruption was felt more strongly in Liberia, where 98 percent of vendors reporting that
they were closed or reduced business hours, relative to 25 percent in Malawi. Vendors
reported difficulty sourcing supplies, and reported that the cost of stocking the same
bundle of supplies as they had done in February would cost 38% more in Liberia and
23% more in Malawi. shows statistics on income losses, using retrospective
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Table 2. Disruptions

Liberia Malawi
Mean | SD | Mean | SD
Panel A: Economics activities
=1 if following places/activities were closed/restricted:
schools (e.g. public, private, universities, colleges, etc.) 0.99 0.99
markets 0.96 0.16
retail shops 0.94 0.12
restaurants 0.97 0.20
entertainment centers (e.g. bars, clubs, betting centers, etc.) | 0.98 0.28
religious centers (e.g. churches and mosques) 0.89 0.74
barber shops, beauty salons 0.96 0.12
supermarkets 0.96 0.17
gas stations 0.93 0.10
public transportation 0.94 0.67
street selling 0.93 0.18
mobile money agents 0.92 0.12
Panel B: Behavior changes
=1 if:
traveled less to shops or markets 0.94 0.53
started wearing a mask 0.84 0.32
stopped shaking hands 0.98 0.95
washed hands more often 0.96 0.95
cleaned things I touch more often 0.75 0.53
stopped going to religious services 0.91 0.58
kept social distance from people 0.97 0.85
Observations 779 1274
Panel C: Business disruptions on crop vendors
=1 if:
closed or reduced business hours 0.98 0.25
inventory spoiled 0.23 0.18
consumed inventory for myself 0.44 0.12
supply source changed 0.33 0.09
Change in supply price from Feb to Now (%) 38.25 | 40.27 | 22.57 | 47.19
Observations 654 1021

Note: Means reported and standard deviations in parentheses. Data comes from first survey after COVID disruptions (in
May-July 2020). Panel A and B sample includes both food vendors and households, while Panel C includes food vendors only.
& This is calculated from the reported cost of procuring a fixed bundle of items February 2020 versus when the survey was

conducted, which ranges from May-July 2020.

data. We find large reductions in profits in Liberia, declining more than 50% in April 2
relative to the February levels, and smaller but still substantial losses in Malawi of 28

about 40% in April and 20% in June.
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Food security

We start by presenting a time series of the food security index for both countries,
starting well before the beginning of the lockdowns (November 2019) and continuing
until the end of our data collection in August 2021. This series is plotted in and
provides visual evidence that neither country experienced a worsening of food security
during or after the lockdowns. In a simple pre-post comparison, food security actually
improved in Malawi and was mostly unchanged in Liberia.

Fig 1. Trends in Household Food Security Index (z-score)
Note: Food Security Index is a standardized z-score of HDDS, FCS, and HHS (negatively weighted), using inverse covariance
weighting [6] with the mean and standard deviation for January/February 2020.

To analyze this data rigorously, we utilize our phone survey data in two distinct
empirical approaches: (1) an event study around the date of the lockdown in March
2020; and (2) a difference-in-differences analysis comparing the same calendar months in
2020 and 2021. For the event study, we restrict analysis to data collected between
January and August 2020 (except March 2020, which was only partially affected). We
run the following specification using January-February 2020 as a reference group:

Aug
Yimt = Z BmtDmt + Wi + Eimt, (1)

m=Apr

where D,,; is a dummy variable for month m in year ¢ and p; is a household fixed effect.
The outcome variable y;,,: is a composite food security index (“FSI”) of household i in
month m in year t of three different indices of food security — HDDS, FCS, and HHS —
and higher values indicate greater food security. Please note that since lower values of
HHS means higher food security, the FSI includes the inverted value of the HHS. 3,,;
represents the difference in food security between pre- and post-COVID lockdowns.

For the difference-in-differences specification, we add data from those same calendar
months in 2021 (January-August, but again excluding March), and run the following,
with standard errors clustered at the village level:

Aug
Yime = Do + Z (Ym + BmD2020) D + i + Eimts (2)

m=Apr

where Daggo is & dummy variable, taking a value of 1 for year 2020 and 0 for year 2021.
vm captures seasonality for a particular month as an average across the two years. The
coefficient on the interaction term, f3,,, is a vector of difference-in-differences estimators
that compare the change in food security between January/February and month m in
2020 to the change over the same period in 2021. The idea is to use the year 2021, when
there were no market disruptions due to COVID restrictions, as a comparison group of
the year 2020. We acknowledge, however, that it is possible that 2021 was also affected
by COVID and other local and global macroeconomic conditions, and may therefore
have limited validity as a counterfactual. The evidence from the difference-in-differences
specifications should therefore be viewed in conjunction with the event study to get a
fuller picture of food security during this period.

Finally, in order to account for endogenous attrition, we run a third specification,
similar to but with the addition of a household-calendar month fixed effect. Doing
so ensures that the estimated coefficient for each month is based on the support of only
that sample which is present in the data in that calendar month for both the years -
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2020 as well as 2021. Therefore, the regression we estimate is the following:

Aug
Yimt = OéD2020 + Z (’Ym + BWDQOQO)DTU + Him + Eimts (3)

m=Apr

We present regression results separately for Liberia and Malawi graphically in
For each country, the left-hand panel shows the event study estimates for each year and
the right-hand panel shows the difference-in-differences estimates. The
difference-in-differences estimates are based on the specification given in

Fig 2. Household Food Security Index (z-score)

Note: Food Security Index is a standardized z-score of HDDS, FCS, and HHS (negatively weighted), using inverse covariance
weighting [6] with the mean and standard deviation for January/February 2020. Data collected in March are excluded
because March 2020 was the start of the pandemic. The regression results for this figure are reported in Subfigures
on the left plot the change in levels across months, while those on the right report coefficients (with 95% confidence intervals)
from the difference-in-differences specification in [Eq 3] Regressions include household-by-calendar fixed effects. Standard
errors are clustered at the village level.

Food security in 2020 is denoted in the blue dotted lines, and shows that food
security actually improved during COVID lockdown months (i.e. months starting from
April 2020) relative to the pre-COVID period (i.e. January and February 2020). The
increase is 0.10-0.39 standard deviations (excluding July) in Liberia, while it is 1.0-1.4
standard deviations in Malawi. However, much of this change is due to seasonality, as
can be seen in the red dashed line, which denotes food security in 2021. The 2021
figures show an increase over the same time period, showing that that the jump between
Jan/Feb and the subsequent months we see in 2020 can partially be explained by
seasonality.

To difference this seasonal trend out, we implement the difference-in-differences in
which we compare changes in 2020 to 2021. The difference-in-differences estimates on
the right show that controlling for trends mitigates observed changes, but does not turn
estimates negative. In fact, if anything, food security improved significantly in Malawi
(0.5-0.8 standard deviations).

We present corresponding regression results for both the event study and the
diff-in-diff design in Panel A shows Liberia and Panel B shows Malawi.
Columns 1 and 4 show the event study for each country, and are followed by
difference-in-differences specifications with and without household-month fixed effects.
From the event study, we see an increase in food security of 0.10-0.39 standard
deviations during the COVID lock-down period (except for July 2020) in Liberia, and
an even bigger rise of more than 1 standard deviation in Malawi. From the
difference-in-differences estimates, we see that this increase is partially seasonal - effects
are attenuated in both countries - in Liberia, all months are indistinguishable from zero,
and some coefficients are even negative. Similarly, the estimates are smaller in Malawi
but still substantial. This latter result could be attributed to a stronger harvest in
Malawi in 2020 - the maize harvest in 2020 was 11% larger than that in 2019, and 28%
larger than the 5-year average for the country [7].

Finally, we present results for each component of the Food Security Index separately
in - This is noteworthy because two measures (HDDS and FCS)
primarily measure dietary diversity, while the third (HHS) is a measure of the quantity
of food consumed. However, we find similar results for each of these three measures.

We complement our main food security outcome, FSI, with food and household
expenditure in [SS Figl and [S9 Figl While the levels of food expenditure did not decline
in either country, we do see some evidence of declines when accounting for seasonality in
the difference-in-differences (especially in Liberia). In Liberia, food expenditure declines
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Fig 3. Effect on Crop Prices

by 5-10 USD per month until August. In Malawi, point estimates are negative but not
significant, and average less than 5 USD. Total expenditures, by contrast, in did
not decline in either country. One possible explanation for the difference between the
expenditure and food security results is that households switched to lower quality foods,
or to consumption from home production. While we cannot definitively determine the
mechanism here, this result does speak to how food expenditures may not always be a
good proxy for food consumption.

Prices

shows effects on food prices (the data series in blue is for Liberia and that in red
for Malawi). This figure show deviations in prices from the reference period of February
2020.

Note: The unit of observation is the market-month. There are 95 markets and 13 products in Malawi and 85 markets and 10
products in Liberia. The figure presents coefficients from a regression on ratio of price to price in February of same year,
omitting the reference period of February 2020. All monetary values are in USD and Winsorized at 1% and 99%. Standard
errors are clustered at the market level. See text for crops included in analysis. Panel B shows (imported) rice and maize
prices, with and without subtracting off monthly average relative prices from the WFP data (only available for these two
products). All specifications include market fixed effects ans standard errors clustered at market level. Regressions for staples
additionally include product fixed effects.

Each panel shows different products or baskets of products. The top row of the
Figure shows (1) the expenditure share weighted price index (weighted from the
baseline survey) of all items (top left); and (2) staples only (top right). The bottom row
makes use of historical time series data on prices taken from the WFP to subtract off
monthly average prices. However, this is only possible for the staple foods of rice
(Liberia) and maize (Malawi), and so in the panel we show results with and without
subtracting off this average. In each plot, the figure shows point estimates and
confidence intervals relative to February 2020.

The figure shows that prices increased modestly in Liberia and actually declined in
Malawi. This latter effect is due in part to the seasonal maize harvest, which occurs
around this time (as can be seen in the 2021 data). We show these results in formal
regressions in In a difference-in-differences specification comparing 2020 and
2021, we observe price increases of 9-19% in Liberia for all crops (somewhat higher for
staples, though lower for rice alone), and modest declines in Malawi.

Income

We examine how income was affected in The odd-numbered Columns show
the event study and the even-numbered Columns show the difference-in-differences. The
tables show business profits (Columns 1-2), labor income (Columns 3-4), and total
non-agricultural income (Columns 5-6). Our data shows that people report earning very
little income, and so there is little to lose - the bottom of the Table shows that monthly
mean pre-lockdown income was only about $7 in Liberia and $8 in Malawi. While it is
possible that income is not comprehensively measured (especially spousal income), we
nevertheless do not see any evidence of large declines. It is also worth noting that small
declines in income - even for these poor households - may not necessarily translate into
consumption declines for bare necessities such as food, as households will likely
reallocate their budget away from discretionary expenditures to preserve food
consumption.
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Relationship to existing literature and discussion

Because countries like Malawi and Liberia are so poor and lack formal safety nets, many
commentators initially expected devastating effects of the lockdowns, warning of
millions being pushed into poverty and even of imminent starvation [8H10]. Given the
contrast with popular discourse, the preservation of food security levels during the
pandemic was not expected by the research team. However, emerging evidence from
academic studies suggests that perhaps the worst fears from the initial days of the
pandemic were unfounded - while many studies show significant declines in food security
in the aftermath of the lockdowns, there are many others who find more modest effects.
In this section, we review some of these findings and discuss how our paper relates to
the broader literature.

A number of prominent papers on this topic find negative effects of the pandemic on
food security. [11] construct a sample of 16 surveys in 9 countries in Africa, Asia, and
Latin America, and find substantial declines in employment, income, and food security
in all settings; |12] find evidence of a decline in food security using panel data in Nigeria,
and 13| provide similar evidence for Mali. A number of other studies also show declines
in food security in many developing countries (e.g. [14419]). [20] provide a review of the
evidence generated in the immediate aftermath of the pandemic).

Why do our results differ from these studies? It is of course entirely possible that
the context of Liberia and Malawi is simply different. However, we conjecture that
another possibility is that ours is one of the few studies to consistently measure food
security before and after the crisis, using internationally accredited measures, rather
than retrospective questions about food security after the lockdowns had been
implemented. It is possible that retrospective questions overstate the severity of the
crisis on food security. Moreover, our measures also remain consistent in the survey
modality through which they are measured (over the phone throughout), while many
other studies use in-person measures from prior to the pandemic, and phone surveys
thereafter, which might potentially bias responses in systematic ways.

The rural setting of our study might have also been protective. Rural areas were less
likely to be affected by the virus, because of low population density, remoteness from
population centers, and reliance on farming (which can be practiced at social distance),
and so COVID itself did not spread widely in rural Africa. Perhaps some of these
factors also insulated households from lockdowns - while economic activity in urban
population centers clearly declined, this may not have spilled over into more rural areas.
In our samples, people earn very little income to start with (less than $10 per month),
and we find no evidence of a decline in income in Liberia. While we find a modest
decline in Malawi, this appears to be mostly seasonal. Similarly, while markets were
restricted, they were nevertheless open, and the price of food changed only modestly.

On the other hand, we also note that our study is not entirely unique in finding that
food security levels did not dramatically change during the COVID-19 market
restrictions. [21] analyze longitudinal data from five African countries, and find evidence
supporting a worsening of food security in only one (Nigeria), leading them to conclude
that a number of contextual factors, such as a terms of trade improvement in the case of
Mali, and a bumper harvest in the case of Malawi, may have afforded protection from
the pandemic, a finding that is mirrored in our work. [22] find that impacts of
lockdowns were linked with market integration levels — farmer incomes declined in
remote areas where market integration was poorer, but consumption improved because
more stocks were available locally. Availability of food at the local level is also identified
as a major determinant of pandemic-induced food insecurity by [3] in their review of
more than 300 documents on the impacts of the lockdowns. Finally, we point to the
evidence provided in [13] who show that while food security worsened nationally due to
the pandemic in the country of Mali, only urban households identified the pandemic as

June 30, 2022

1217

399

400

401

402

403

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

438

439

440

441

443

444

445

446

448

449

450



the reason behind the lower levels of food security, suggesting that seasonal changes in
food availability are an important consideration in rural areas, and that all changes in
rural food security are not necessarily attributable to the pandemic.

Our findings are also similar to [23] and to [24], who find no worsening of food
security in urban Addis Ababa and Delhi, respectively, despite a decrease in incomes; in
the case of Delhi, however, this is driven by government-provided assistance. In our
context, however, direct government support was non-existent: no households in our
samples reported receiving any cash or food support from the government or an NGO
during the lockdown. Also, unlike these papers, we do not observe a decline in income
in our data, since our sample is made up largely of subsistence farmers. It is also worth
noting that income declines will not necessarily lead to declines in food security as in the
face of an income shock, households will likely reallocate expenditures from discretionary
consumption towards essentials, such as food. For example, in the multi-country studies
described in |11], even though there are declines in food security, they are, by and large,
much smaller in magnitude than the declines in income. [25] also make this nuanced
point by showing that in the wake of the pandemic, poor households in rural Kenya
were able to preserve their level of food expenditure by reallocating spending away from
schooling and transportation, as well as by cutting back on informal risk-sharing and
delaying repayment of loans. Similarly, [26] show that while households in India had to
reduce their consumption of vegetables and animal-source foods, they were able to
largely maintain their consumption of staples, suggesting that the lockdowns largely
impacted access to perishables. Therefore, the take-away from this set of papers should
not be that poor households in developing countries have not been impacted by the
pandemic, but simply that they have managed to preserve their low levels of food
security during the pandemic, likely by cutting back on other expenditures.

Finally, we want to caveat our findings by noting that the results of this paper may
be impacted by the fact that due to attrition, our phone survey sample is positively
selected to be richer. As such, this is not a problem that is unique to our study as other
papers that use panel surveys dating back to the pre-pandemic period face similar
attrition issues |12|13]. Nevertheless, our findings should be interpreted with caution.

Conclusion

We document how households in rural Liberia and Malawi fared in the aftermath of the
COVID-19 market disruptions using panel phone surveys of households and food
vendors. We find high levels of awareness and behavior change and large declines in
market activity. However, we find no evidence of increased food insecurity.

While our prior was that we would find large declines in food security, a plausible ex
post reason for these results is that that rural areas like the ones we study are poorly
connected to economic centers of activity; and while this may be a core reason for their
poverty, paradoxically the isolation of these areas may make them more immune to
economic declines in urban centers. We see evidence in favor of this both from the
modest changes in prices, and in income (in large part because households earn so little
income in the first place).

All in all, it appears that the worst fears about lockdowns were not realized, at least
for these contexts. Our results suggest that lockdowns can be implemented in rural
areas if necessary, without causing large increases in food insecurity (at least for some
amount of time), even in very poor settings. The disease itself has not yet spread widely
in much of rural Africa, and activities like subsistence farming have apparently
continued with modest disruption. Other sources of income were disrupted for some
time, but most households earned very little from such activities. Similarly, in other
contexts, people have worried about the loss of services such as school meals — yet in
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this setting, kids were not getting meals in the first place anyway, so there was little to
lose. (see . In this context, market disruptions — which limit but do not
eliminate economic activity, and not accompanied by a direct loss of assets — might be
easier to cope with than natural disasters, even for very poor households.

Supporting information

S1 Fig. Timeline of Project Activities.

S2 Fig. Crop Calendar of Major Food Crops. This figure shows the cropping
calendar for the major food crop in each country (maize in Malawi; rice in Liberia).

S3 Fig. Historical Price Trends. This figure shows historical price trends for
selected food items in Liberia and Malawi.

S4 Fig. Timeline of Government Responses.

S5 Fig. Food Security Index Component 1: Household Dietary Diversity
Score (z-score). This figure replicates our main result (Fig 2)), for the first component
of the food security index (the HDDS).

S6 Fig. Food Security Index Component 2: Food Consumption Score
(z-score). This figure replicates our main result (Fig 2), for the second component of
the food security index (the FCS).

S7 Fig. Food Security Index Component 3: Household Hunger Scale
(z-score). This figure replicates our main result (Fig 2)), for the third component of the
food security index (the HHS).

S8 Fig. Monthly Household Food Expenditures in 2020 and 2021. This
figure shows level changes across months and difference-in-differences coefficients for
monthly household food expenditures in the year of the COVID lockdowns (2020) and
the following year (2021).

S9 Fig. Monthly Household Total Expenditures in 2020 and 2021. This
figure shows level changes across months and difference-in-differences coefficients for
monthly household total expenditures in the year of the COVID lockdowns (2020) and
the following year (2021).

S1 File Questionnaire on inclusivity in global research.

S1 Table. Household Phone Survey Attrition. This table shows attrition from
the household phone surveys.

S2 Table. Correlates of Attrition from Analysis Sample. This table shows
balance between those included in this paper’s analysis and those who are not.

S3 Table. Correlates of Attrition from Balanced Sample. This table shows the
correlation between the proportion of bi-monthly surveys a household participated in
and its baseline characteristics.
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S4 Table. Household Characteristics in Representative Surveys. This table
shows summary statistics from a representative sample of households in each country
(the 2016 HIES in Liberia and the 2019 THS5 in Malawi).

S5 Table. Awareness and Attitudes. This table shows descriptive information on
awareness and attitudes regarding COVID-19.

S6 Table. Change in Business Outcomes for Food Vendors. This table shows
changes in selected business outcomes, for food vendors.

S7 Table. Household Food Security Index (z-score). This table shows
regressions results for the household food security index (akin to the results shown in
Fig 2J).

S8 Table. Crop Prices. This table shows changes in crop prices. The
odd-numbered columns utilize an event study design, and the even-numbered columns
utilize a difference-in-differences (comparing 2020 to 2021).

S9 Table. Non-agricultural Income. This table shows regression results for
non-agricultural income.

S10 Table. School Meals. This table shows descriptive information on school meals
during the COVID lockdown period.

Acknowledgments

We are grateful to Jenny Aker for her collaboration. For organizing the data collection,
we thank Arja Dayal, Wilson Dorleleay, Walker Higgins, Andreas Holzinger, Erik
Jorgensen, Teresa Martens, Laura McCargo and Camelia Vasilov at IPA Liberia, and
Patrick Baxter, Emanuele Clemente, Calvin Mhango, Monica Shandal, Patrick Simbewe
and Asman Suleiman at IPA Malawi. We are extremely grateful to all the enumerators

who collected this data in both countries, though there are too many to list individually.

We thank Joe Amick, Joe-Hoover Gbadyu, Daniel Handel, Scott Jackson, Paul Oliver,
Steve Scott and many others at USAID for helpful comments, and we thank Genevieve
Barrons, Michael Cooke, Namita Desai, Shaunak Ganguly, and Stephanie Palla at
GiveDirectly for their collaboration. We thank Kris Cox and Pace Phillips at IPA for
their work setting up the project. This project was administered by the Development
Impact Laboratory at CEGA, and we thank Carson Christiano, Samuel Fishman,
Gladys Khoury, Temina Madon and Kevin McCarthy for their support. We thank
webinar participants at IPA for helpful comments. This study was funded by USAID,
but the findings, interpretations, and conclusions expressed in this paper are entirely
those of the authors. They do not necessarily represent the views of USAID, the World
Bank and its affiliated organizations, or those of the Executive Directors of the World
Bank or the governments they represent.

References

1. Hale T, Webster S, Petherick A, Phillips T, Kira B. Oxford COVID-19
Government Response Tracker; 2020.

June 30, 2022

1517

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572



10.

11.

12.

13.

14.

15.

16.

17.

. Coates JC, Colaiezzi BA, Bell W, Charrondiere UR, Leclercq C. Overcoming

dietary assessment challenges in low-income countries: technological solutions
proposed by the International Dietary Data Expansion (INDDEX) Project.
Nutrients. 2017;9(3):289. doi:10.3390/nu9030289.

. Béné C, Bakker D, Chavarro MJ, Even B, Melo J, Sonneveld A. Global

assessment of the impacts of COVID-19 on food security. Global Food Security.
2021;31:100575.

. Aggarwal S, Aker J, Jeong D, Kumar N, Park DS, Robinson J, et al. The Effect

of Cash Transfers and Market Access on Households in Rural Liberia and Malawi;
2021. Available from:
https://www.socialscienceregistry.org/trials/4869.

. Coates, Jennifer C., Webb, Patrick, Houser, Robert F., Rogers, Beatrice Lorge,

Wilde, Parke “He said, she said”: who should speak for households about
experiences of food insecurity in Bangladesh? Food Security. 2010;2:81-95.

. Anderson ML. Multiple Inference and Gender Differences in the Effects of Early

Intervention: A Reevaluation of the Abecedarian, Perry Preschool, and Early
Training Projects. Journal of the American Statistical Association.
2008;103(484):1481-1495. doi:10.1198/016214508000000841.

. FEWS NET. Malawi Food Security Outlook: June 2020 to January 2021; 2020.
. Network FSI. Global report on food crises; 2020.

. Laborde D, Martin W, Vos R. COVID-19 Risks to Global Food Security. Science.

2020;369(6503):500-502.

Cardwell R, Ghazalian PL. COVID-19 and International Food Assistance: Policy
proposals to keep food flowing. World Development. 2020;135:105059.

Egger D, Miguel E, Warren SS, Shenoy A, Collins E, Karlan D, et al. Falling
living standards during the COVID-19 crisis: Quantitative evidence from nine
developing countries. Science advances. 2021;7(6):eabe0997.

Josephson A, Kilic T, Michler JD. Socioeconomic impacts of COVID-19 in
low-income countries. Nature Human Behaviour. 2021;5:557-565.

Adjognon GS, Bloem JR, Sanoh A. The coronavirus pandemic and food security:
Evidence from Mali. Food Policy. 2021;101:102050.

Mahmud M, Riley E. Household response to an extreme shock: Evidence on the
immediate impact of the Covid-19 lockdown on economic outcomes and
well-being in rural Uganda. World Development. 2021;140:105318.

Amare M, Abay KA, Tiberti L, Chamberlin J. COVID-19 and food security:
Panel data evidence from Nigeria. Food Policy. 2021;101:102099.

Kansiime MK, Tambo JA, Mugambi I, Bundi M, Kara A, Owuor C. COVID-19
implications on household income and food security in Kenya and Uganda:
Findings from a rapid assessment. World Development. 2021;137:105199.

Ahmed F, Islam A, Pakrashi D, Rahman T, Siddique A. Determinants and
dynamics of food insecurity during COVID-19 in rural Bangladesh. Food Policy.
2021;101:102066.

June 30, 2022

1617


https://www.socialscienceregistry.org/trials/4869

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gupta D, Fischer H, Shrestha S, Shoaib Ali S, Chhatre A, Devkota K, et al.
Dark and bright spots in the shadow of the pandemic: Rural livelihoods, social
vulnerability, and local governance in India and Nepal. World Development.
2021;141:105370.

Gaitan-Rossi P, Vilar-Compte M, Teruel G, Pérez-Escamilla R. Food insecurity
measurement and prevalence estimates during the COVID-19 pandemic in a
repeated cross-sectional survey in Mexico. Public Health Nutrition.
2021;24:412-421.

Picchioni F, Goulao L, Roberfroid D. The impact of COVID-19 on diet quality,
food security and nutrition in low and middle income countries: A systematic
review of the evidence. Clinical Nutrition. 2021;50261-5614(21)00395-2.

Adjognon GS, Jeong D, Legovini A. Food security in sub-Saharan Africa in the
times of Covid-19. Arezki R, Djankov S, Panizza U, editors. Shaping Africa's
Post-Covid Recovery. London, UK: Center for Economic Policy Research; 2021.
Available from: https://euagenda.eu/upload/publications/
africas—-20post-covid-20recovery.pdf.pdf#page=118.

Ceballos F, Kannan S, Kramer B. Impacts of a national lockdown on smallholder
farmers’ income and food security: Empirical evidence from two states in India.
World Development. 2020;136:105069.

doi:https://doi.org/10.1016 /j.worlddev.2020.105069.

Hirvonen K, De Brauw A, Abate GT. Food consumption and food security
during the COVID-19 pandemic in Addis Ababa. American journal of
agricultural economics. 2021;103(3):772-789.

Lee K, Sahai H, Baylis P, Greenstone M. Job Loss and Behavioral Change: The
Unprecedented Effects of the India Lockdown in Delhi. COVID Economics.
2020;51(7):134-158.

Janssens W, Pradhan M, de Groot R, Sidze E, Donfouet HPP, Abajobir A. The
short-term economic effects of COVID-19 on low-income households in rural
Kenya: An analysis using weekly financial household data. World Development.
2021;138:1071-1102.

Harris J, Depenbusch L, Pal AA, Nair RM, Ramasamy S. Food system
disruption: initial livelihood and dietary effects of COVID-19 on vegetable
producers in India. Food Security. 2020;12:841-851.

June 30, 2022

1717


https://euagenda.eu/upload/publications/africas-20post-covid-20recovery.pdf.pdf#page=118
https://euagenda.eu/upload/publications/africas-20post-covid-20recovery.pdf.pdf#page=118

