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Abstract

This paper analyses the impact of the Covid-19 pandemic on households’ food secu-
rity in Burkina Faso. For this purpose, we have made use of a single country’s com-
putable general equilibrium model and formulated two alternative scenarios (opti-
mistic and pessimistic). While the baseline already shows a worrying food situation,
our results suggest that the pandemic of Covid-19 contributes to a worsening of food
security. First, the food deficit of poor rural and urban households worsens. Second,
even if their food consumption decreases, the urban non-poor households seem to
be resilient to the Covid-19 pandemic. The severity of food insecurity is increasing
among poor households in rural and urban areas, whereas the non-poor rural house-
holds are likely to fall into the category of vulnerable people. Third, the negative
impacts on food security can be explained by the combination of several factors such
as a rise in food prices, a decrease in households’ incomes and remittances. Finally,
the negative impact on food security seems permanent, as the deviation from the
baseline persists over 10 years (2020-2030).

Keywords COVID-19 - Food security - Computable general equilibrium

Résumé

Cet article analyse I’'impact de la pandémie de la COVID-19 sur la sécurité ali-
mentaire des ménages au Burkina Faso. A cette fin, nous avons utilisé un modele
d’équilibre général calculable mono-pays et formulé deux scénarios alternatifs (I'un
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optimiste, I’autre pessimiste). Alors que la situation de référence montre déja une
situation alimentaire préoccupante, nos résultats suggerent que la pandémie de
COVID-19 contribue a une aggravation de 1’insécurité alimentaire. Premieérement,
le déficit alimentaire des ménages pauvres ruraux et urbains s’aggrave. Deuxi¢me-
ment, m&me si leur consommation alimentaire diminue, les ménages urbains non
pauvres semblent faire preuve de résilience face a la pandémie de COVID-19. La
gravité de I’insécurité alimentaire augmente parmi les ménages pauvres des zones
rurales et urbaines, tandis que les ménages ruraux non pauvres sont susceptibles de
tomber dans la catégorie des personnes vulnérables. Troisiemement, I’impact négatif
sur la sécurité alimentaire peut s’expliquer par la combinaison de plusieurs facteurs
tels qu'une hausse des prix des denrées alimentaires, une diminution des revenus des
ménages et une diminution des envois de fonds. Enfin, I’impact négatif sur la sécurité
alimentaire semble permanent, puisque 1’écart par rapport au scénario de référence
persiste sur 10 ans (2020-2030).

JEL Classification C68 - 115 - Q18

Introduction

After a prolonged decline from 2005 to 2014, several reports (FAO et al. 2020;
FSIN 2020) highlight a sharp spike in hunger across the World. Reports show that
the number of undernourished people in the World rose from 628.9 million (8.6%)
to 687.8 million (8.9%) between 2014 and 2019.

Evidence suggests that the situation is alarming in Sub-Saharan Africa. In 2019,
more than 234.7 million (around 22%) suffered from chronic food deprivation. In
addition, the number of undernourished people is on the rise in all sub-regions of
Sub-Saharan Africa especially in West Africa. According to the 2020 Global Report
on Food Crises (FSIN 2020), five (5) of the ten (10) worst food crises in the World
occurred in Sub-Saharan Africa in 2019. In other words, more than half (54.07%) of
the affected people in the World live in Sub-Sahara African countries. These trends
can be explained by several factors such as institutional quality (Rossignoli and Bal-
estri 2018), conflicts (Dabalen and Paul 2014; George et al. 2020), climatic events
(Zidouemba 2017; Kinda and Badolo 2019), and economic factors (trade openness
(Dithmer and Abdulai 2017), Foreign Direct Investments (Mihalache-O’keef and Li
2011), economic growth (Harttgen et al. 2013)).

Since December 2019, the world has been facing a health crisis linked to the
coronavirus (Covid-19) outbreak. It has spread from China to the developed and
developing countries. Although African countries being among the last ones to be
affected, they are facing a collective threat to human life, social cohesion, and an
economic disaster. These countries are characterized by a very inefficient health
system and by fragile institutions. Several reports (ECA 2020; IMF 2020; World
Bank 2020) conclude that the spread of the coronavirus will seriously dampen Afri-
can economies. According to the United Nation’s Economic Commission for Africa
(ECA 2020), the continent’s economic growth rate could contract sharply. The
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reports by the International Monetary Fund (IMF 2020) and the World Bank (World
Bank 2020) anticipate an economic recession ranging from -2.1 to -5.1% mainly due
to the negative impact of the pandemic on the world trade and its impact on African
economies.

Beyond its economic impact, the Covid-19 pandemic can reduce food security
in the World especially in Sub-Saharan Africa. According to several reports such as
the Global Report on Food Crises (FSIN 2020), the Covid-19 pandemic may con-
tribute to food insecurity and crises. Indeed, to curb the spread of the coronavirus
(Covid-19), several countries have adopted measures such as closure of the air, land
and rail borders, the shutdown of schools and universities, production units and ser-
vices (markets, taverns, urban and interurban transport services). These measures
can impede the functioning of the agricultural sector and disrupt food supply chain
at the global level. In addition, they can deteriorate livelihoods especially in frag-
ile countries and more specifically for people working in the agricultural and/or the
informal sector. The FSIN (2020) has concluded that the Covid-19 pandemic could
additionally increase the number of undernourished people in the World by 83 mil-
lion in the optimistic scenario, and by 132 million in the pessimistic scenario in
2020."

According to several reports (The Food Crisis Prevention Network 2020a), West
Africa is currently affected by a major food crisis which has impacted around 11.4
million. The combined effects of a high insecurity and the spread of the pandemic
of Covid-19 can contribute to push 17 million into a food and nutrition insecurity in
the region.

On 16, June 2020, more than 78, 333 of individuals were affected by the Coro-
navirus disease (Covid-19) in West Africa, including 959 confirmed cases in Bur-
kina Faso, making this country one of the least affected in the region. To contain
the spread of the Covid-19, Burkina Faso’s authorities have prompted and quickly
adopted several measures, including the closure of the air, land and rail borders, the
shutdown of schools and universities, production units and services (markets, drink-
ing places, urban and interurban transport services), the ban on gatherings of more
than 50 people, etc. While they aim at limiting the spread of the virus, these meas-
ures can undoubtedly have important effects on all sectors of the economy (eco-
nomic growth, employment), and households’ livelihoods, especially food access for
the most vulnerable people in both rural and urban regions.

In Burkina Faso, the Covid-19 pandemic could contribute to exacerbating food
insecurity for two reasons. Firstly, agricultural production and food security are
highly dependent on weather shocks (Tankari 2020). According to The Food Crisis
Prevention Network (2020b), rainfall variability has reduced agricultural production
between 6 and 15% in 2019. This could tip 10.1% of population into food insecurity.
In addition, over the past 5 years, the country is affected by violent terrorist attacks
and regional unrest. The Fund for Peace (2020) has concluded that Burkina Faso is

! Without the Covid-19 pandemic, the number of undernourished people in the World is projected at
695.7 million in 2020. With the Covid-19 pandemic, it could increase by 778.3 million in the optimistic
scenario and 827.9 million in the pessimist scenario.
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rated as the fourth most affected country in 2019. This has led to the closure of more
than 2000 schools, 600,000 internally displaced people and shutdown of health cen-
tres. These recurrent and violent attacks have deteriorated households’ livelihoods in
several regions (FAO 2020).

This recurrent insecurity and climate vulnerability partly explain the persistence
of the food and nutrition crisis. In December 2019, the proportion of the population
that experienced acute global malnutrition was between 4.8 and 11.7%.

This paper’s objective is to analyse the impacts of the Covid-19 on households’
food security in Burkina Faso. It contributes to the economic literature in two ways.
On the one hand, while previous papers investigating the macroeconomic effects
of pandemics have been widely applied to developed countries (Smith et al. 2009;
Dixon et al. 2010; Keogh-Brown et al. 2010; Verikios et al. 2012; Prager et al.
2017), this paper focuses on a developing country which is Burkina Faso. On the
other hand, it contributes to the newly produced literature on the economic effects
of Covid-19 (Atkeson 2020; Suryahadi et al. 2020; Atkeson 2020; Suryahadi et al.
2020; Arouna et al. 2020; Martin et al. 2020; Nicola et al. 2020; Kinda et al. 2020).

For this study, we use a single country’s computable general equilibrium model
and data representing the structure of Burkina Faso’s economy (a social account-
ing matrix). The model’s main advantage is its ability to adequately represent sec-
toral and institutional linkages, as well as trade relations between Burkina Faso and
the rest of the world. This methodological framework is fundamental insofar as the
effects of the pandemic may not only affect the national economy but the world
economy as well.

The underlying hypotheses of this paper are both the time needed to stamp out
the pandemic followed by a resumption of economic activities on the one hand, and
to the impact on remittances from the diaspora and exports on the other hand.

Given uncertainty during the pandemic, two alternative hypotheses (scenarios)
have been formulated: (i) an optimistic scenario which assumes that the pandemic
will be under control at the end of 2020, while remittances from the diaspora and
world demand for Burkina Faso’s products will contract by 10%; and (ii) a pessimis-
tic scenario stating that the pandemic extends beyond end-2020 with a 20% drop in
world demand for Burkina Faso’s exports and remittances from the diaspora.

The rest of the paper is structured as follows: After presenting the methodologi-
cal framework and simulations (“Methodology” section), we present the results
(“Empirical Results” section) and research limitations (“Research Limitations” sec-
tion) before concluding and providing policy recommendations (“Conclusion and
Policy Recommendations™ section).

Methodology

Several authors have analysed the economic impact of pandemics. Some of them
have used macroeconomic single-sector models (Fan 2003; Jonung and Roeger
2006) while others apply a multi-sector computable general equilibrium approach
(Smith et al. 2009; Dixon et al. 2010; Keogh-Brown et al. 2010; Verikios et al. 2012;
Prager et al. 2017). The former have the advantage of using quarterly models, which
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Fig. 1 The structure of the production function

allows them to take into account the short nature of pandemics. However, they pre-
sent the disadvantage of having a single-sectoral approach which can ignore some
sectors particularly relevant for the study of the economic effects of pandemics.
The latter apply models which have the advantage of taking into account all sectors
of the economy, but which have the disadvantages of having an annual periodic-
ity and therefore are not able to accurately capture the short nature of the pandem-
ics (Verikios et al. 2012). To analyse the impact of the Covid-19 pandemic on food
security, we use a Computable General Equilibrium (CGE) model, as many sectors
are potentially affected. Furthermore, from the perspective of food security study,
the CGE approach is particularly suited (Zidouemba 2014). Indeed, it can adequately
represent simultaneously the micro-economic consumer behaviour and income gen-
eration at the household level, and equilibria at the macroeconomic level. The spillo-
ver effects linked to the change in a given sector’s activity, the direct impacts (on the
markets of goods and services) and indirect impacts (through markets of the produc-
tion factors) are represented, making it possible to analyse the conditions of poverty
reduction and progress or not in food security.

The Model
Main Features

The CGE model used in this study is based on PEP-1-t developed by Decaluwé et al.
(2010). Businesses are assumed to operate in perfect competition by maximizing prof-
its/minimizing costs given their production technology constraint and the prices of
goods, services and factors (price-taking behaviour). The production technology is
determined by a nested structure (Fig. 1). At the top level, a Leontief function com-
bines intermediate consumption and value added to determine the sectoral output. At
the second level, sectoral value added is obtained by a Constant Elasticity of Substitu-
tion (CES) function that aggregates a composite labour and a composite capital. At the
bottom level, on the side of value added, a CES function combines various labour cat-
egories to give the composite labour on the one hand, and various capital categories to
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give the composite capital. Finally, on the side of intermediate consumption at the sec-
ond level, various goods and services are combined by a Leontief function to determine
the intermediate consumption. It should be noted that PEP-1-t allows a firm to produce
more than one good or service. In that case, the aggregate output of the corresponding
firm is determined by a Constant Elasticity of Transformation (CET) function of vari-
ous outputs.

Domestic demand for commodities, whether imported or produced domestically,
consists of household demand, investment, public administrations demand, intermedi-
ate demand and demand for trade margins. Producers are assumed to allocate output to
market outlets to maximize sales revenue. Aggregate output is allocated among exports
and domestic sales thanks to a CET function. The representative buyer’s behaviour is
symmetrical to the representative producer’s behaviour, as it is assumed that local prod-
ucts are imperfect substitutes for imports (heterogeneous goods hypothesis represented
by a CES aggregator function).

Households receive their income from production factors (labour and capital) and
transfers from other institutions. After tax payments and transfers to other institutions,
the disposal income is affected to goods and services consumption according to a Lin-
ear Expenditure System function derived from the maximization of a Stone—Geary util-
ity function.

Special Treatments for a Better Study of Food Security

Some features have been introduced to allow a better representation of Burkina Faso’s
economy. First, an imperfect mobility of the capital, rather than an initial sectoral capi-
tal fixity, is modelled making it possible, with the intersectoral labour mobility, the nec-
essary adjustments in terms of sectoral reallocation of production factors following a
shock in order to optimize production.

Therefore, three macro sectors are defined (agriculture, industry and services). The
capital mobility is imperfect in the sense that agricultural capital can be used alterna-
tively for rice or maize subsectors, for example. However, agricultural capital cannot
migrate to non-agricultural subsectors like metals industry. Similarly, industrial capi-
tal can migrate between industrial subsectors but not to agriculture or to services. The
closure of the capital market is modified accordingly. The conditions of capital market
equilibrium now arise at the macrosectoral level:

in the agricultural sector: Z KSpj, = Z KDy, (1
J1 J
in the industry sector: Z KSijp, = 2 KDy j», )
2 J
in the services sector: 2 KS; 5, = Z KDy j34 3)
3 J
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where KS and KD represent the supply and demand of capital, respectively; j,, j,
and j; are the subsets of agriculture, industry and services, respectively. These three
equations determine the rental rates Ry o Of capital at the macrosectoral level.

The allocation of the new capital across sectors follows a modified version of
Jung and Thorbecke (2003) investment demand specification. In this specification,
the volume of new capital is allocated to each sector in proportion to the existing
capital stock, and this proportion varies according to the ratio between the rental
rate and the user cost of the capital. Thus, an increase in this ratio in a given sector
(resulting either from an increase in the rental rate or from a decrease in the user
cost of capital) tends to increase the share of new capital in that sector.

Second, unemployment is represented and set at 23% in the baseline, which cor-
responds to the unemployment rate in 2015 (INSD 2016). The equilibrium in the
labour market is achieved by variation in labour quantities, while nominal wages are
fixed. A decrease in sectoral activities can then translate into a decrease in the vol-
ume of employment, which implies an increase in unemployment. Second, house-
holds are divided into four groups to isolate those that are food insecure. The two
groups classified as poor, both in rural and urban areas, will be at the heart of the
analysis to focus on vulnerable populations.

Third, for the analysis of food security, we have opted to introduce a module
which makes it possible to estimate the quantities of food products consumed per
capita per year. These quantities consumed are then compared to the standards estab-
lished by the Permanent Inter-State Committee for Drought Control in the Sahel
(CILSS). Indeed, the CILSS (2004) has proposed consumption standards by coun-
try, considering the habits and diversification of food consumption. This approach
offers a much finer analysis of the food situation than in the usual approaches where
one analyses the percentage of changes in consumption for a representative house-
hold without taking into account nutritional qualities or an absolute gap to a thresh-
old (Zidouemba and Gerard 2018).

Macro-Closure

Closure rules are particularly important as they are one of the main drivers of the
results. Three important closure rules are assumed in the model: the private account
closure, the government account closure and external account closure.

The private account closure assumption concerns the savings—investment bal-
ance. The type of PEP-1-t model we are using is Neo-Classical. The marginal pro-
pensity to save is constant such that variation in income leads to variation in savings,
which brings variations in investment. Therefore, investment is “savings driven”.

The government or public account closure is about the way public balance
is affected by the shock. Many assumptions could be made. Here we assume that
real government expenditures are exogenous and public savings adjust effects. This
means that when facing a negative shock with increasing public deficits, we will
have a crowding out effect with private investment.

The last closure rule and probably the most important for our simulations, con-
cerns the external account (current account balance). This is particularly impor-
tant when trade flows are likely to change significantly in the wake of the shock
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simulated. In the model, we assume that the Current account balance is fixed, and
the real exchange rate is adjusted to maintain this exogenous level. This approach
which is conservative has two main justifications. First any variation in the top of
the Balance of payment (CAB) will be compensated by an equivalent variation in
the bottom (financial) part. Yet, PEP-1-t model does not model this component,
so a good strategy is to keep it exogenous. Second, not fixing the CAB can yield
high misleading results, particularly in terms of welfare and food security changes.
Indeed, with an endogenous CAB, the country can increase substantially its imports
through foreign savings without any limit while with the exogenous CAB specifica-
tion, any increase in imports must be financed by an increase in exports. This is
made possible through the flexible real exchange rate. Therefore, a proper (unbi-
ased) food security analysis can be done.

Data and Calibration
Social Accounting Matrix and Parameters

The model has been calibrated to a 2013 Social Accounting Matrix (SAM) focused
on the agricultural sector. The SAM has been built by the Ministry of Agriculture
and Hydro-agricultural Development. It contains 213 accounts divided into 67 eco-
nomic activities (including 30 agricultural activities, 23 manufacturing activities,
14 services), 129 tradable goods accounts; 03 categories of labour distinguished
according to qualification (Family labour, paid agricultural labour and non-agricul-
tural labour); 02 capital accounts (agricultural capital and non-agricultural capital),
05 tax accounts (direct, indirect, sales, labour and imports), 04 representative house-
hold categories (poor and non-poor in rural and urban areas); one margin account,
a savings-investment account, 01 account of firms, 01 government account and 01
account of the rest of the world.

The range of (free) parameters used in the model comes from the literature
(Annabi et al. 2006). The values of the main parameters are given in Table 1.

The Measure of Food Security

As mentioned above, an effort has been made to convert the values (in millions
of CFA francs) of food consumption of the social accounting matrix into vol-
ume (kilogram per capita per year), based on data on populations by household
category (Zida and Kambou 2014) and average prices of each food item (SONA-
GESS 2015) (Table 2). Converting the values of food consumption from the SAM
into Kilogram per capita per year has several advantages. First, it is possible to
have a more precise vision of the real nutritional state of individuals. Then, this
makes it possible to verify that the SAM data on food consumption are consist-
ent with human consumption standards. Finally, the analysis of food security is
enriched by considering both variations in food consumption and the deviation
from food consumption standards. For instance, an economic policy that would
lead to a 20% increase in the consumption of cereals by the poor may appear to be
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Table 1 Value of main parameters of the model

Income elasticity Armington  CET elasticity (exports Elasticity of substitution for ~ Frisch

- elasticity and domestic sales) primary factors (value added) parameter
Agri- Other
cultural goods
goods
0.5 1.5 3.5 2 1.5 -35

a remarkably effective policy for food security. However, if this increase does not
help to reach the cereal consumption standard because of a large initial gap from
the norm, this policy will not be considered highly effective in achieving food
security.

Unfortunately, the approach of per capita food consumption does not consider
either the micronutrient content of the consumed food or the distribution of food
consumption within the household among gender and age. This might have impli-
cations for food security in the longer term as it would affect the food produc-
tion. Moreover, the decline in food consumption is likely to have longer terms of
effects on labour productivity as child malnutrition might be significantly higher.

The COVID-19 Scenarios

Two alternative hypotheses (scenarios) have been formulated: (i) an optimistic sce-
nario which assumes that the pandemic will be under control by the end of 2020,
while remittances from the diaspora and world demand for Burkina Faso’s prod-
ucts will contract by 10%; and (ii) a pessimistic scenario stating that the pandemic
extends beyond end-2020 with a 20% drop in world demand for Burkina Faso’s
exports and remittances from the diaspora.

At the national level, the measures adopted by the authorities to contain the
spread of the Covid-19 could lead to a reduction in production capacity in the pro-
duction sectors. According to the West African Economic and Monetary Union
Report (WAEMU 2020), all economic sectors have been negatively affected. More
interestingly, the Service sector would be the most impacted followed by the Indus-
try and Agriculture. If the agricultural sector seems to be the least affected in the
short term, experts expect greater effects in the coming months due to the unavail-
ability of agricultural inputs.

Additional arguments from national experts and resource persons conclude that
the relaxing measures against the spread of Covid-19 have allowed national firms to
be able to adapt to this situation by taking measures (rotation system, reduction of
staff) to ensure the continuity of activities. Therefore, the reduction in the productive
capacities of the sectors would be less than 15%.

Because of this uncertainty, two alternative hypotheses (scenarios) have been
formulated. The optimistic scenario (COVID1) assumes a reduction in the produc-
tive capacities of the non-agricultural sector (Industry and services) by 5% and the
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Table2 The baseline food consumption

Rural poor  Urban poor  Rural non-poor  Urban non-poor  Average

prices (CFA/
kg)
Population 5699365 887597 5135930 2293754
Consumption (values
of the SAM in
millions of CFA
francs)
Grain 180538.36  25207.60 220463.75 94004.03 194
Legumes 6726.68 816.73 8102.06 3700.70 150
Tubers 4451.29 590.41 5830.28 4875.53 160
Vegetables 24160.40 4739.70 30709.56 15539.17 300
Fruits 7552.47 1174.43 13695.02 7415.07 300
Sugar 10097.48 1295.02 16230.85 8762.97 500
Vegetable oil 24785.43 6280.24 45037.05 24542.95 500
Meat 48972.49 7637.40 76218.80 55246.19 1000
milk 30989.71 3805.85 57227.47 34370.28 500
Fish 5820.62 1598.76 9326.15 15162.77 750
Eggs 6961.20 472.54 19944.08 12788.32 1500

Food consump-
tion expenditures
converted into kg/

capita/year

Grain 163.28 146.39 221.27 211.25
Legumes 7.87 6.13 10.52 10.76
Tubers 4.88 4.16 7.09 13.28
Vegetables 14.13 17.80 19.93 22.58
Fruits 442 4.41 8.89 10.78
Sugar 3.54 2.92 6.32 7.64
Vegetable oil 8.70 14.15 17.54 21.40
Meat 8.59 8.60 14.84 24.09
Milk 10.87 8.58 22.29 29.97
Fish 1.36 2.40 2.42 8.81
Eggs 0.81 0.35 2.59 3.72

Source 2013 Social Accounting Matrix

agricultural sector by 4%, respectively. In the pessimistic scenario (COVID2), the
reduction in the productive capacities of agricultural and non-agricultural sectors
would be 10%.

At the international level, the Covid-19 pandemic could also lead to both a con-
traction in world demand for Burkina Faso’s exports and remittances from the Dias-
pora. The hypothesis of a drop in world demand for Burkina Faso’s exports is justi-
fied by the fact that the decline in growth (or even recession) in the world economy,
will lead to a reduction in the purchasing power of foreign consumers.
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Based on recent available data (INSD 2020), Burkina Faso’s total export has
increased by 24.4% from 2019 (semester 1) and 2020 (semester 1). This result can
be explained by a huge increase in mining exports by 39.7% (due to an exceptional
increase in gold price) and a decrease of other export products (cotton, etc.) by
10.14%. Even if the contribution of mining in total export is important, it has been
excluded from export shocks. Indeed, mining sector is capital intensive sector. More
than 85% of households’ livelihoods depend on agricultural activities. We assume
that a negative shock on other export products will negatively impact the house-
holds’ food security. We assume that the world demand for Burkina Faso’s exports
will be reduced by around 10% in the optimistic scenario and by 20% in the pessi-
mistic scenario, respectively (Table 3).

Similarly, some studies have shown that the diaspora remittances could drop by
23.1% for Sub-Saharan Africa (Bisong et al. 2020). Taking into account the hypoth-
esis of remittances for Households’ livelihoods is important. Indeed, Kalantaryan
and McMahon (2020) have shown that the decline in remittances from the diaspora
caused by the Covid-19 pandemic could greatly negatively affect the most vulner-
able households in Sub-Saharan Africa. They have also pointed out that countries
with the highest scores of dependences on remittances from the diaspora are simul-
taneously characterized by highest economic vulnerability and financial exclusion.
These are Niger, Burkina Faso, and Mali, respectively. In Burkina Faso, households
depending on remittances from the diaspora have no internet access on their phones
(72%), and do not have a bank account (7%). Therefore, the spread of Covid-19 and
the measures adopted would further reduce their ability to receive these incomes
from the diaspora. We assume that remittances from the diaspora will be reduced
by around 10% in the optimistic scenario and by 20% in the pessimistic scenario,
respectively.

Empirical Results
The Baseline Food Consumption

The poor people’s food consumption as described by the 2013 social account-
ing matrix is largely below the standards established by the CILSS for almost all
food items (Table 4). Unlike the poor, the non-poor have consumption levels far
above these standards. The deficit is particularly significant among the urban poor
for the most food items (grain, legumes, tubers, sugar, milk and eggs). This wor-
rying food situation for the poor is the result of low incomes. Indeed, while the
national poverty line income is estimated at 153 530 FCFA in 2013 (INSD 2015),
the urban poor’s incomes (rural poor) are on average 49.08% (27.50%) below this
threshold (Fig. 2). The large deviation from the poverty line income, leading to a
strong gap of consumption from the CILSS standards illustrates a great vulner-
ability of poor households to an even small economic shock.

For our analysis, we mainly focus on three food groups (grains, fruits and
vegetables, and animal products (meat and fish). According to the Ministry of
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Table 3 Summary of the scenarios

Shock in production capacity in Shock in
Agriculture (%) Industry (%) Services (%) Exports Remittances (%)
demand (%)
Optimistic -4 -5 -5 - 10 - 10
scenario
(COVID1)
Pessimistic - 10 - 10 - 10 -20 -20
scenario
(COVID2)

Shock to production capacity reflects a direct shock to sectoral productivity

Agriculture and Hydro-agricultural Development (MAAH 2010), these three food
groups enable to have a precise vision of the food situation of Burkina Faso’s
households. Indeed, they provide more than 80% of carbohydrate intakes, 70% of
energy intakes, 42% of lipid intakes and 32% of protein intakes.

Impacts on Food Consumption

Figure 3 shows that the COVID-19 scenarios reduce households’ food consump-
tion. The food deficit of poor households worsens. Indeed, for poor rural house-
holds, the deviation from the CILSS cereal consumption standard goes from —19.56
to—25.39% in the optimistic scenario (COVID1) and to—30.85% in the pessi-
mistic scenario (COVID2). For urban poor, the grain consumption deficit which
was —27.89% in the baseline, reaches -33.16% in the optimistic scenario and
— 38.13% in the pessimistic scenario. The non-poor households in rural and urban
areas, despite their grain consumption level above the CILSS standard (baseline),
are also expected to have a significant drop in consumption. For the rural non-poor,
the grain consumption always reaches the threshold in the optimistic scenario but
falls below the threshold in the pessimistic scenario. Regarding the urban poor, they
experience grain consumption below the threshold from the optimistic scenario. As
the category of non-poor households is quite heterogeneous (one finds both house-
holds which are slightly above the poverty line and wealthy households which are
largely above the line), the drop in average consumption below the CILSS standard
means that a large share of rural and urban non-poor households falls into the poor
household category following the COVID-19 shock.

The consumption of fruits and vegetables also falls due to the COVID-19 crisis
(Fig. 4). There is indeed an increase in the consumption deficit of these products
both for the rural poor, going from — 28.66% (BAU) to — 34.05% (COVID1) and
— 39.15% (COVID2) and for the urban poor declining from — 14.58% (BAU) to
— 20.76% (COVID1) and — 26.63% (COVID2). While the urban non-poor manage
to maintain a level of consumption above the threshold in the two scenarios simu-
lated, the rural non-poor observe a drop in the level of consumption which is slightly
below the CILSS standard in the pessimistic scenario (COVID2).
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Table 4 The deviation of food consumption from the CILSS standards in the baseline

Standards of Gap from the CILSS standards (%)

the CILSS
Rural poor Urban poor Rural non-poor Urban non-poor
Grain 203 —19.56 —27.89 9.00 4.06
Legumes 7 12.40 - 1237 50.24 53.66
Tubers 6 — 18.64 —30.71 18.25 121.41
Vegetables 20 —29.35 —11.00 -0.34 12.91
Fruits 6 —26.38 —26.49 48.14 79.60
Sugar 4 —11.42 —27.05 58.01 91.02
Vegetable oil 14 —37.87 1.08 25.27 52.86
Meat 12 —28.39 —28.30 23.67 100.71
Milk 18 —39.58 —52.36 23.81 66.49
Fish 2 —-31.91 20.08 21.06 340.70
Eggs 1 — 18.57 - 64.51 158.88 271.69

Source the CGE model simulations
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I Average income per capita = National poverty line income

Fig.2 Average annual income per capita in the baseline (CFA francs). Source the CGE model simula-
tions

Regarding the consumption of animal products (meat and fish), the deficit is also
widening for poor households (Fig. 5). While the consumption by non-poor urban
dwellers, although falling, remains largely above the consumption standard for ani-
mal products, consumption by non-poor rural dwellers, which was slightly above the
CILSS standard, barely crosses the threshold in the pessimistic scenario (COVID2).
Thereby, the severity of food insecurity is increasing among poor households in
rural areas as well as in urban areas, and an important share of non-poor rural peo-
ple is likely to fall into the category of vulnerable people.
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Fig.3 Impact on grain consumption (kg/capita/year). Source the CGE model simulations

The negative impacts on food security stem from two essential mechanisms. We
have both an increase in food prices (Table 5) and a decrease in nominal incomes
(Fig. 6).

The rise in food prices varies between products but is around 4% in the opti-
mistic scenario and 8% in the pessimistic scenario. This is the result of a sharp
drop in sectoral production because of the pandemic. While production drops
in average by 4% for grains, fruits and vegetables, and animal products in the
optimistic scenario (COVID1), this drop reaches 9% in the pessimistic scenario
(COVID2). This increase in prices is reinforced by the difficulties linked to
international trade, as the fall in production is hardly offset by an increase in
imports following trade restrictions in the pandemic context.

The fall in the sectoral production results in an increase in unemployment
(5.62% in the optimistic scenario and 10.94% in the pessimistic scenario). The
increase in unemployment and the decrease in remittances lead to a drop in
nominal incomes (ranging from — 1.56 and — 3.16% for the rural poor and from
— 1.47 and — 3.05% for the urban poor). Thus, the fall in nominal incomes, asso-
ciated with the rise in prices leads to a sharp fall in real incomes and explains
the very unfavourable impacts on food security of the poor both in rural and
urban areas.

Macroeconomic Impacts

At the macroeconomic level (Figs. 7, 8), the COVID-19 crisis could result in a
significant drop in the economic growth rate in the optimistic scenario (2.50%
against a forecast growth of 6.5% for 2020) and an economic recession (— 0.87%)
in the pessimistic scenario.

The fall in economic activity will generate a drop in public revenue (between
2.87 and 5.83%), which could lead to a larger public deficit that increases by
6.13% in the optimistic scenario, and by 13.45% in the pessimistic scenario.
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Fig.4 Impact on fruits and vegetables consumption (kg/capita/year). Source the CGE model simulations
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Fig.5 Impact on meat and fish consumption (kg/capita/year). Source: the CGE model simulations

The contraction of domestic supply of the production sectors, as well as the
international trade restriction due to the protectionist policies adopted by the
developed and emerging countries, will likely cause a surge in consumer prices.
Indeed, the results show that the consumer price index increases by 5.3% in the
optimistic scenario and by 7.40% in the pessimistic scenario.

Finally, as mentioned earlier above, the contraction of the sectoral production
could lead to an increase in unemployment (between +5.62 and + 10.94%) as some
companies will be forced to release a significant part of their employees to survive
the crisis. Admittedly, the formal and especially informal private service sectors are
major providers of jobs in Burkina Faso.
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Table 5 The impacts on food
production and consumer prices

0.00
-0.50
-1.00
-1.50
2.00 -1.56
-2.50

-3.00

-3.50 -3.16
Rural poor

Food production

Consumer prices

COVID1 COVID2 COVID1 COVID1

Grain —4.33 — 843 3.64 7.44
Legumes —4.55 - 891 5.12 10.73
Tubers —4.20 —-8.24 4.77 9.89
Vegetables —3.78 -7.14 3.79 7.79
Fruits -5.35 —10.63 3.53 7.60
Vegetable oil -542 —10.43 1.33 2.30
Meat —3.48 - 6.80 3.49 7.15
Milk -592 —-11.61 3.87 8.28
Fish —5.00 —10.00 3.73 8.30
Eggs —5.00 -9.99 6.07 13.63
Source the CGE model simulations

-1.47 -1.56 -1.49

-3.05 -3.19 -3.03
Urban poor Rural non poor Urban non Poor

mCOVID1 mCOVID2

Fig. 6 Impact on nominal incomes (in percentage). Source the CGE model simulations

Sensitivity Tests

The behavioural parameters (Table 1) used for the implementation of the model
stemmed from other sources. Since these parameters are not specific to Burkina
Faso, it is important to perform a sensitivity test to see if our results are or not very
sensitive to the parameters used. We present the impacts on Food consumption when
dividing these parameters by 1.5 and then multiplying them by 1.5, respectively.
Table 6 shows the results of the food consumption sensitivity test. We run the pes-
simistic scenario by considering different values of the exogenous parameters. The
middle column gives the same results as those in Figs. 3, 4 and 5. It can be seen that
the food consumption levels do not differ significantly with the value of the param-
eters as the deviations from the initial values are always less than 3%.
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Fig. 8 Macroeconomic impacts (%). Source the CGE model simulations

Long-Term Effect of the COVID-19

As highlighted in the World Bank report on the effects of the pandemic (World Bank
2020), it is possible that COVID-19 will have permanent effects in the long term.
To investigate these dynamic effects, we run the simulations in dynamics over the
period 2020-2030. Our estimates presented in Fig. 9 suggest that real GDP would
be 3.9% lower than in the baseline scenario in 2020 in the optimistic scenario. This
deviation increases slightly to 4.39% in 2025 and 4.82% in 2030. The same obser-
vation can be done with cereal consumption both in optimistic scenario and pessi-
mistic scenario. This finding indicates that if adequate measures aiming to quickly
address human capital destruction and disruptions of public infrastructure caused by
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Table 6 Changes of food consumption in COVID2 scenario with different exogenous parameters values

Parameters/1.5 Parameters Parameters * 1.5

Grain consumption

Rural poor 138.57 140.37 141.38

Urban poor 123.54 125.59 126.95

Rural non-poor 187.94 190.67 192.25

Urban non-poor 177.88 180.95 182.89
Fruits and vegetables consumption

Rural poor 15.63 15.82 15.95

Urban poor 18.80 19.08 19.28

Rural non-poor 24.42 24.73 24.96

Urban non-poor 28.70 29.05 29.33
Meat and fish consumption

Rural poor 8.64 8.47 8.28

Urban poor 9.53 9.32 9.09

Rural non-poor 15.01 14.72 14.41

Urban non-poor 28.36 27.70 26.92

COVID-19 are not implemented, the long-term decline in productivity would lead to
a permanent decline in both economic Growth and food security.

Research Limitations

The results discussed in this paper are derived from a model that does not pretend to
represent all the complex relationships of Burkina Faso’s economy and its diversity.
However, it represents with appropriate orders of magnitude the main characteris-
tics of the production and consumption system and reproduces the food situation
observed for poor households.

Although we have been able to distinguish households according to their poverty
situation, a finer disaggregation of the representative households by income quintile
or even by income decile would have enabled to take into account the diversity of
households classified here as poor in both rural and urban areas.

Likewise, computing food consumption levels based on the SAM, the population
data by household category and average prices provide a stylized view of the food
situation but remains approximate. The weakness of the statistical system in poor
countries like Burkina Faso makes it difficult to draw solid conclusions about house-
holds’ consumption levels. For example, there are difficulties in accurately assessing
transfers between households, in the form of festivities or donations, since surveys
are often based on expenditure. It is therefore possible that the initial consumption
levels may be underestimated.

The COVID-19 has led to an increase in public spending in caring for people suf-
fering from the disease. At the same time, terrorism which continues to gain ground
and the current floods, reflections of climate change (the government of Burkina
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Faso has just declared a state of natural disaster) requires an increase in public
spending to address these issues. There is therefore an interaction between the cur-
rent pandemic, terrorist conflicts, and climate change, which may exacerbate food
insecurity. Unfortunately, the data currently available did not allow us to model this
interaction. The results on food security may be more severe in the longer run than
that which is presented in this paper.

Conclusion and Policy Recommendations

Although being among the last ones to be affected, African countries are facing a
collective threat to human life, social cohesion, and an economic disaster. Indeed,
beyond the health effects, the Covid-19 pandemic is likely to have severe economic
and social impacts. The lockdown measures taken by most countries to curb its
spread have had negative effects on domestic production activities and the external
financial resources on which they are dependent for their economic development.

This paper analyses the impacts of the Covid-19 pandemic on households’ food
security in Burkina Faso. A computable general equilibrium model developed by
Decaluwé et al. (2010) is adapted to Burkina Faso’s economy and a 2013 social
accounting matrix is used. In addition, to better evaluate food security, we have used
the consumption of food products not in value, but in volume (kilogram per cap-
ita) and compared with consumption standards established for Burkina Faso by the
Permanent Interstates Committee for Drought Control in the Sahel (CILSS). Given
uncertainty over the duration of the pandemic, two alternative hypotheses (scenar-
ios) have been formulated: (i) an optimistic scenario which assumes that the pan-
demic will be under control by the end of 2020, while remittances from the dias-
pora and world demand for Burkina Faso’s products will contract by 10%; and (ii) a
pessimistic scenario propounding that the pandemic extends beyond end-2020 with
a 20% drop in world demand for Burkina Faso’s exports and remittances from the
diaspora.

While the baseline already shows a worrying food situation, results indicate that
the Covid-19 pandemic contributes to a worsening of food security. Firstly, the food
deficit of poor households worsens. Indeed, for poor rural and urban households,
the deviation from the CILSS’s cereal consumption standard increases in the opti-
mistic scenario (COVID1) and to -30.85% in the pessimistic scenario (COVID2).
Secondly, even if their food consumption decreases, the urban non-poor households
seem to be resilient to the Covid-19 pandemic. In other words, the severity of food
insecurity is increasing among poor households in rural areas as well as in urban
areas, whereas the non-poor rural people are likely to fall into the category of vul-
nerable people.

Thirdly, the negative impacts on food security can be explained by the combi-
nation of several factors such as a rise in food prices (between 4 and 8%) and a
decrease in households’ incomes (between -1.47 and -3.19%).

Finally, at the macroeconomic level, economic growth could drop from 5.7% in
2019 to a range between+2.50 and — 1.87% in 2020. The fall in economic activ-
ity will generate a drop in public revenue (between 2.87 and 5.83%), which could
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lead to a larger public deficit increasing by 6.13% in the optimistic scenario, and by
13.45% in the pessimistic scenario. The contraction of the economic activity could
also lead to an increase in unemployment (between + 5.62 and + 10.94%).

Our results are important in terms of recommendations. At the national level,
they call for measures to mitigate the negative impacts on households. Thus, the
government with the help of the international community should step up emergency
response programs and social safety nets. In the short term, emergency response pro-
grams can include an increase in the number of beneficiaries of lean food assistance,
coupling of cash transfers (by using mobile money) to the distribution of water,
hygiene and sanitation kits and the rehabilitation of water points. In the medium
term, the covid-19 pandemic can be an opportunity for the authorities to implement
bold policy decisions for efficient social safety nets. Indeed, according to Vandenin-
den et al. (2019), the country’s expenditure on social safety nets has increased from
0.3% of GDP to 2.32%” between 2005 and 2015. This rate is higher than other Afri-
can countries’ expenditures. However, they are essentially oriented to the fourth
richest quintile. By reducing energy subsidies for instance, the government would
realign existing expenditures on social safety nets on the poorest quantile (the most
vulnerable households). This could contribute to opening fiscal space for additional
investments (renewable energy, scholarships for the poorest, etc.). In addition, public
authorities should adopt the appropriate measures to restore the national economy.
For this purpose, financial supports and economic stimulus measures such as tax
wavers and exemptions should be provided to companies and sectors (which are job
providers) that are the most affected.

At the regional level and in conjunction with other West African countries, Bur-
kina Faso should not only maintain the free movement of foodstuffs and agricultural
inputs but also fight against obstructive customs procedures. In addition, they should
ensure that health controls related to Covid-19 at the borders and seaports will not
create more red tape in import procedures and disrupt food distribution chains.
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