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Abstract

This paper examines the trade resilience of low-income and food-deficit countries (LIFDCs) during the 
COVID-19 pandemic. Since the pandemic declaration, LIFDCs have faced unique challenges due to their 
heavy reliance on food imports. This paper identifies the differential trade effects of COVID-19 lockdowns 
on agri-food exports to LIFDCs using a dynamic treatment effects model and monthly product-level agri-
food trade data. The baseline results show a sharp decrease in agri-food exports to LIFDCs in the first three 
months after the pandemic declaration and a gradual recovery afterward. Additional analyses at the product 
and country levels show that LIFDCs focused on securing cereal products from foreign sources and that 
imports of other agri-food products contracted considerably relative to the counterfactual. The foreign supply 
chains of LIFDCs were less resilient in the first quarter after the treatment than those of other low-income 
countries, but their recovery was also faster than in those other countries. The paper provides the empirical 
underpinning for concerns raised by international organizations regarding the resilience of agri-food supply 
chains and COVID-19 containment measures, revealing the differential impact that lockdowns had on agri-
food trade resilience in the developing world.
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1. Introduction

The world economy experienced considerable disruptions from the COVID-19 pandemic that amplified 
in early 2020. Most countries responded to the infectious disease by implementing various rules and 
regulations that limit the physical movement of people, merchandise, and services across international 
borders (Ahn and Steinbach, 2021, in press; Bieber, 2022; Guan et al., 2020). As a result, the impact 
of COVID-19 on global supply chains and trade turned out to be heterogeneous across countries and 
economic sectors (Arita et al., 2022). Most developed economies deployed strict foreign and domestic 
policies to combat the disease. At the same time, the world’s most vulnerable countries, the low-income 
and food-deficit countries (LIFDCs), have faced major challenges in their food system due to their high 
reliance on food imports (Espitia et al., 2020).1 Elevated food prices, amplified by increasing transport 
costs, export restrictions, and import prohibitions, increased pre-existing vulnerabilities in those countries 
to the point where they had considerable implications for food security (IFPRI, 2020). Several empirical 
studies have examined the economic and trade implications of the COVID-19 pandemic. Previous ex-ante 
research focused on predicting trade flows and assessing potential economic implications (Maliszewska 
et al., 2020; McKibbin and Fernando, 2021; Sumner et al., 2020). Ex-post studies looked primarily at 
the trade effects of COVID-19 lockdown measures (e.g. Arita et al., 2022; Hayakawa and Mukunoki, 
2021). Arita et al. (2022) found a slowdown in agricultural trade during the pandemic, but these effects 
are smaller than those observed for manufacturing trade. Hayakawa and Mukunoki (2021) showed that 
the impact of stay-at-home orders on overall trade is statistically insignificant, but the trade effects on 
durable and essential products are adverse.

This paper assesses the trade resilience of LIFDCs during the COVID-19 pandemic. Those countries faced 
unique challenges due to their heavy reliance on food imports (FAO, 2022). The trade effects of COVID-19 
lockdowns are analyzed through an augmented gravity model that accounts for dynamic treatment effects 
(Arita et al., 2022; Carter et al., in press; Grant and Lambert, 2008). The analysis builds on a comprehensive 
dataset covering monthly product-level trade data for 100 exporters and 197 importers from January 2016 
to April 2021. Mirrored trade data are used because the reporting quality and general availability of high-
frequency and detailed trade data for LIFDCs are limited. An event window of twelve months around 
each exporter’s first lockdown was constructed to assess the potential existence of treatment dynamics. 
The paper follows Carter et al. (in press) by setting up the treatment group with 2019/2021 trade data for 
the twelve-month before and after the event of interest and constructing a control group with trade data 
from 2016 to 2019 for the same event window. In addition, high-dimensional fixed effects that vary at the 
exporter-importer-product level over time are used to account for unobserved supply and demand shocks. 
LIFDCs food imports concentrate in staple foods (FAO et al., 2020). When food insecurity becomes more 
severe, food consumption and dietary intake decrease, while staple food makes up a larger share of the diet. 
Food insecurity has been exacerbated during the pandemic, particularly among poor households (Amare et 
al., 2021; Hirvonen et al., 2021). To account for this feature, several sub-samples are analyzed. First, the 
product-level trade resilience is assessed2. The choice of staple foods is based on the top agri-foods exported 
to LIFDCs. Second, to reveal potential heterogeneity among countries, the average post-event treatment 
effects are compared for LIFDCs and non-LIFDCs.

The empirical findings reveal that agri-food exports to LIFDCs were significantly affected by COVID-19 
containment measures. Agri-food trade shrunk by 17% in the first three months after the first lockdown 
measures were implemented. However, LIFDCs also experienced a strong recovery from the trade shock 
afterward, expanding agri-food imports beyond the pre-pandemic level nine months after the first lockdowns. 
The estimates indicate considerable heterogeneity among agri-food product groups, indicating a substitution 

1 LIFDCs are designated by their gross national income per capita and the difference between their exports 
and imports of foodstuffs (FAO, 2022). The 2021 list consists of 47 countries which are mainly in Africa.
2 Staple foods are defined as foods that make up the dominant part of the diet and are consumed regularly 
in sufficient quantities to satisfy most energy needs (FAO et al., 2020).
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toward staple crops and adverse trade effects for sugars and prepared foodstuffs. The economic development 
stage has considerable implications for the trade resilience of LIFDCs. Agri-food exports to low-income 
countries were more sluggish in recovery, with little movement observable until twelve months after the first 
lockdowns. The average post-treatment effects for the lower-middle income group had similar treatment 
paths throughout the four quarters after the first lockdown declaration. These estimates suggest that the 
containment measures reduced agri-food imports of LIFDCs more than in low- and lower-middle income 
countries early on. However, their trade recovery was also relatively slow, indicating limited short-run trade 
resilience among LIFDCs. Several robustness checks confirm the validity of the identification strategy and 
baseline findings. They are robust to a linear regression specification without zero trade flows, different 
control groups, and pre-trends.

The paper contributes to the growing literature concerned about the trade resilience of LIFDCs. At the 
beginning of the COVID-19 pandemic, several governments started to reserve food by imposing export 
bans on staple foods (Laborde et al., 2021; Swinnen and McDermott, 2020). In addition, the lockdown 
measures disrupted global food supply chains, increasing food supply issues in those countries (Laborde 
et al., 2021). This paper expands on the earlier empirical literature on the COVID-19 lockdown impacts 
on international trade (Arita et al., 2022; Hayakawa and Mukunoki, 2021). These studies find a negative 
impact of lockdown orders on the agri-food trade, but little is known about its impact on trade resilience 
among LIFDCs. Accounting for treatment dynamics in a gravity-consistent empirical model, the paper 
reveals considerable heterogeneity in the trade response across country and product groups from a food 
security perspective. Our findings provide the empirical underpinning for concerns raised by international 
organizations about containment measures and agri-food trade resilience among LIFDCs during the 
COVID-19 pandemic.

2. LIFDCs trade during the COVID-19 pandemic

LIFDCs include 29 low-income and 18 lower-middle-income countries. Around 76% of those countries 
are located on the African continent. LIFDCs spend a high proportion of their national income on food. An 
average household spends about 50% of its income on food, while that share is only 15% in high-income 
countries (Kugelman and Hathaway, 2010). Thus, even small food price increases or supply chain disturbances 
can considerably affect livelihood and food intake in low-income countries. LIFDCs are vulnerable in 
all four key dimensions of food security (Committee on World Food Security, 2014). Because there is a 
strong relationship between food security and international agri-food trade, additional agri-food imports 
can solve food insecurity. Figure 1A depicts agri-food exports to LIFDCs from January 2016 to April 2021. 
Agri-food exports to those countries have grown considerably over time. This increase is driven by rapid 
population growth rather than household income increases (Van Berkum, 2021). At the beginning of the 
COVID-19 pandemic, a sharp decrease in agri-food exports to LIFDCs occurred. After that initial shock, 
agri-food exports to LIFDCs recovered and outgrew the pre-pandemic level in value terms due to higher 
import prices. Global agri-food trade has shown some resilience to the pandemic disruptions, but sharp price 
hikes have led to significant challenges for low-income countries (United Nations, 2022). Food price has 
increased considerably. Higher input and shipping costs and unfavorable foreign currency exchange drive 
these price hikes.

Figure 1B shows the top ten agri-food products exported to LIFDCs based on data from 2016 to 2019. Since 
staple crops are essential in most developing countries, it is no surprise that cereals are the largest category 
of agri-food products exported to LIFDCs (HS 10). They occupy more than one-fourth of the food exports. 
In addition, cereal preparations (HS 19) and milling products (HS 11) also occupy a high share. The second 
largest agri-food category exported to LIFDCs is fats and oil extracted from animals and vegetables (HS 
15). Dietary fat is an essential contributor to energy, and the availability of cheap vegetable oils and fats has 
led to a significant increase in fat consumption in these countries (Drewnowski and Popkin, 1997). The high 
proportion of sugar imports is related to increasing sales of sweetened beverages in many underdeveloped 
countries (Van Berkum, 2021). Miscellaneous edible preparations (HS 21) are ranked in the top five. Coffee, 
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tea, dressings, soups, and ice creams are included in that chapter. The next largest category is vegetables (HS 
07). It is not only an essential source of fiber and micronutrients but also contains staple food products such 
as potatoes, beans, and corn. In addition, the other top items supplied from outside are protein-intensive, 
such as dairy produce (HS 04) and meats (HS 02). These ten agri-food products are expected to be affected 
by supply disruptions caused by COVID-19 lockdown measures.

Figure 1. Trends in agri-food exports to LIFDCs. (A) Agri-food exports to LIFDCs, (B) Top 10 agri-food 
product categories showing trade shares at the HS-chapter level based on the average for 2016 to 2019.
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3. Empirical approach and data

3.1 Empirical approach

To estimate the trade effects of COVID-19 lockdowns on agri-food trade resilience among LIFDCs, a 
non-linear regression model with dynamic treatment effects is used. This statistical approach identifies the 
differential trade impact of COVID-19 lockdowns relative to the event of interest (Freyaldenhoven et al., 
2021). An event window for each exporter-importer-product pair was constructed based on the exporter’s first 
lockdown month. Most governments imposed the first COVID-19 lockdown in March 2020, the same month 
as the official World Health Organization (WHO) pandemic declaration. However, there is some variation 
among countries according to the first lockdown month in the range from January to April 2020. Thus, it is 
crucial to consider the differential impact of the lockdown month and use a credible counterfactual to infer 
the causal treatment effects. Drawing from the identification strategy proposed by Arita et al. (2022) and 
Carter et al. (in press), the treatment group is constructed with trade data from 2019 to 2021. The control 
group includes trade data from 2016 to 2020 for the same event window. An event window of twelve months 
around each exporter’s initial lockdown order was used to test for potential pre-trends and leveling-off 
treatment effects. We choose twelve months for the event window to be able to study treatment dynamics. 
The baseline model is defined as follows:

 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = exp(𝛼𝛼𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛾𝛾𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + ∑ 𝛽𝛽𝑐𝑐𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑐𝑐
12

𝑐𝑐𝑐𝑖12
) 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  

(1)

Where i stands for the exporter, j for the importer, k for the HS chapter (two-digit level), and t for the month, 
respectively. The outcome of interest Xijk,t measures agri-food exports from country i to j at the HS chapter 
level. To control for unobserved demand and supply shifters and trade cost factors, time-varying exporter-
importer-product fixed effects, indicated by αijk,y and γijk,m are included. This specification of the event-
time fixed effects allows us to control for seasonality, bilateral trade policies, other trade shocks on certain 
products, and any specific bilateral attributes. The event year is denoted with and the event month with m. 
The term 

2

∑ 𝛽𝛽𝑐𝑐𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑐𝑐
12

𝑐𝑐𝑐𝑖12
 measures the dynamic treatment effects of COVID-19 lockdowns on agri-food trade 

resilience of LIFDCs. Lastly, εijk,t denotes the multiplicative error term.

Two factors drive the choice of using export data instead of import data for LIFDCs. First, data reporting 
quality for LIFDCs is problematic because most LIFDCs report less comprehensive trade data that suffer 
from significant reporting delays and errors (Manners and Behar, 2009). Second, lockdown orders disrupted 
global supply chains in many exporting countries, while importing countries have also been hurt by domestic 
supply chain disruptions (Zajc Kejžar et al., 2022). Therefore, this study uses exports to LIFDCs to measure 
the trade effect of COVID-19 lockdown orders. For reliability and accuracy, a comprehensive panel of export 
flows to LIFDCs that includes 100 reporting countries is used.

The Poisson pseudo maximum likelihood (PPML) estimator is used to identify the dynamic treatment effects 
of COVID-19 lockdowns. The non-linear estimator is commonly applied to identify trade policy effects 
because it effectively handles zero trade flows and accounts for heteroscedasticity (Larch et al., 2019; Silva 
and Tenreyro, 2006; Weidner and Zylkin, 2021). A modified version of the iteratively re-weighted least-
squares (IRLS) algorithm for statistical separation and convergence problems is applied to deal with high-
dimensional fixed effects and identify the parameters of interest (Correia et al., 2020). All standard errors 
are clustered at the exporter-importer-product level, following standard practice in the trade literature by 
assuming that the standard errors are correlated at that level (Weidner and Zylkin, 2021).
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3.2 Data

Monthly bilateral export data were extracted from the Global Trade Atlas from January 2016 to April 2021 
(IHS Markit, 2022 – https://global.ihs.com/). The balanced dataset covers 100 reporters and 197 partner 
countries at the 2-digit HS chapter level. Agri-food products were defined based on HS chapters 01 to 24 
(USITC, 2022). These chapters can be aggregated into four sections: (1) live animals and animal products, 
(2) vegetable products, (3) animal or vegetable fats, etc., and (4) prepared foodstuffs, beverages, etc. Data 
on the first lockdown month for each exporting country was collected from the WHO and public sources. 
Most exporting countries imposed the first lockdown order in March 2020. For countries that do not have 
an official lockdown order in 2020, the WHO’s pandemic declaration month was applied as the country’s 
event month. Importing countries were grouped according to their development stage into low, lower-middle, 
upper-middle, and high-income countries based on the World Bank (2022). Lastly, Food and Agricultural 
Organization (FAO, 2022) definition is applied to define LIFDCs. The final dataset includes all 47 LIFDCs.

4. Results and discussion

4.1 Baseline results

Figure 2 presents parameter estimates for the impact of COVID-19 lockdowns on agri-food exports to LIFDCs. 
The event study plots for value and quantity specification show the dynamic treatment parameter estimates 
and uniform sup-t 95% confidence bands. The statistical tests below each figure provide information on the 
significance of the pre-trends and leveling-off treatment effects. The static model estimates are depicted as a 
dashed line in the post-period, while the corresponding p-values are reported below each figure (Freyaldenhoven 
et al., 2021). The Pseudo R-squared and observation numbers for the dynamic treatment models are also 
shown below. Figure 2A presents estimates for the value and Figure 2B for the quantity specification. The 
post-treatment coefficients indicate a significant reduction in agri-food exports to LIFDCs in the first four 
months of the post-event period. LIFDCs experienced a sharp supply shock in the early stages of COVID-19 
due to the initial lockdown policies implemented by the exporting countries.

Figure 2. Trade resilience among LIFDCs during the COVID-19 pandemic. (A) Value and (B) Quantity. All 
regressions include exporter-importer-product-event year and exporter-importer-product-event month fixed 
effects. Standard errors are adjusted for within-cluster correlation at the exporter-importer-product level. 
Each figure shows the dynamic treatment parameters and uniform sup-t confidence bands. It also shows 
Wald test results for pre-trends, leveling off dynamic treatment effects, and a static model. Pseudo R-squared 
and the observation numbers are provided in the figure note.
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The estimates for the value specification in Figure 2A indicate that agri-food exports were about 7.5% below 
the counterfactual in the post-treatment period. This result implies that LIFDCs have struggled to secure 
agri-food products because of external supply shocks during the first twelve months of lockdowns. After the 
initial trade shock, the observed trade effects went up and down and recovered to the previous trade level 
after nine months. The estimates for the quantity specification in Figure 2B show a similar treatment path 
in the initial post-event time. The average post-trade effect for the quantity specification is -3.6%. However, 
the dynamic post-trade effects show a different treatment pattern six months after the first lockdowns. Note 
that the dynamic treatment paths increased over time for the value specification, but those for the quantity 
specification fluctuated at the end of the post-event period, pointing toward positive export price effects. 
Overall, both estimated treatment paths show a sharp decline in agri-food exports to LIFDCs at the beginning 
of the first lockdowns that is larger than for developed countries. The results indicate that these countries 
suffered in their ability to access agri-food products from foreign markets and experienced considerable price 
hikes. Because the pre-trend tests are all statistically insignificant, there is strong support for the robustness 
of the empirical approach and findings.

4.2 Robustness checks

Several additional regressions were conducted to assess the robustness of the baseline model. Figure 3 
summarizes these estimations. Figure 3A depicts dynamic treatment effects using a log-linear regression 
model that drops all zero outcomes. The estimation results show that agri-food products exported to LIFDCs 
declined by 4.7% during the first twelve months after the lockdown. Figure 3B shows results for a non-linear 
regression using different years to construct the control group. The alternative control group was constructed 
with trade data for 2015/2017 to 2017/2019. With the alternative control group, agri-food exported to LIFDCs 
decreased by 9.2%, suggesting that the lockdown effect for LIFDCs was even worse than the baseline model. 
Figure 3C looks at unit values as the primary outcome of interest. The estimated event-time paths follow a 
smooth path, close to linear in the post-event period. The average treatment effect increased is about 3.7% 
in the post-event period. This result supports the baseline results, which showed that the initial drop in trade 
level was due to a decrease in the volume as there was no significant effect on unit values during that period. 
Therefore, the increase in the parameter estimate for the export value specification is largely driven by the 
unit value rise. Lastly, Figure 3D presents the dynamic treatment effect using aggregates agri-food exports 
instead of product-level data. The estimates indicate that the total agri-food exports to LIFDCs fell by 4.1% 
on average in the post-event period. The estimated average treatment effect is similar but smaller than that 
in the baseline speciation and statistically less significant. A reason for this difference is that the aggregated 
data approach cannot account for product-specific supply and demand shifters.

4.3 Product and country heterogeneity

The trade effects of COVID-19 lockdowns are likely to vary across agri-food products as LIFDCs might have 
changed their trade patterns to keep their food supply chain resilient after the initial supply chain blockages. 
In addition, the lockdown effects are likely to be heterogeneous across countries due to differences in 
underlying conditions and exposure to the pandemic. To explore product heterogeneity, agri-food products 
were divided into four product groups, and the top 10 agri-food list were taken from Figure 1 for a detailed 
analysis. Figure 4A presents the treatment heterogeneity by quarter after treatment and by product group in 
the post-event period. The corresponding HS chapter of each group is described in the figure note. In the 
first quarter after the lockdown, the trade effects for (1) live animals and animal products and (4) prepared 
foodstuffs, beverages, and tobacco were all negative and did not recover until the fourth quarter. In contrast, 
vegetables and oils are less affected by the COVID-19 lockdown and experienced a fast recovery after the 
second quarter. This result reveals that for LIFDCs, vegetables (including cereals) and oils are essential for 
food security. Two possible explanations could explain these results. First, LIFDCs likely had difficulties 
obtaining animal protein products and prepared foodstuffs from trade after the first lockdown measures. 
Second, LIFDCs might have concentrated on securing cereals and oils rather than animal protein products 
and prepared foodstuffs during the pandemic.
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Figure 4B compares the average post-event trade effects by product category during the first six months and 
the following six months after the lockdown policies. The figure shows that cereals and vegetable exports 
to LIFDCs did not decrease post-event. On the contrary, the trade effect on cereals increased from 8 to 18% 
during the first six months, and the vegetable trade went up from 3 to 5% in the second six months. LIFDCs 
have strategically concentrated on staple foods during the pandemic, which is in line with the fact that cereals 
have long been the predominant nutrition source for LIFDC imports (Pingali and Stringer, 2003). Fats and 
oils are another source of energy for LIFDCs. The trade effect on these products has increased in the second 
six months. In contrast, trade levels of animal protein products, sugar, etc., did not show strong recovery, 
indicating less supply chain resilience for those products. Lastly, in the case of beverages (HS 22), the 
difference in the trade effects between the first and second event times is remarkable. This chapter contains 
ethyl alcohol (HS2207.10), which was difficult to obtain in the early days of COVID-19. However, the supply 
chain disruptions for LIFDCs seem to have improved six months after the first lockdown.

Figure 3. Robustness check for agri-food exports to low-income food-deficit countries. The four figures show 
robustness checks for dynamic treatment effects. (A) Log-linear regression of trade effects using ordinary 
least squares (OLS) estimates only with positive export values. (B) Dynamic treatment effects using a control 
group from event-year 2015 to 2017. (C) Dynamic treatment effects on unit value. (D) Dynamic treatment 
effects using aggregate agri-food export values.
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Figure 5 presents the average post-event trade effects of lockdown measures on agri-food exports to LIFDCs 
and developing countries by quarter. Developing countries were classified into low-income, lower-middle 
income, and upper-middle income countries. LIFDCs consist of low and lower-middle-income countries, 
but these country groups show different patterns of trade effects throughout the post-event period. In the 
first quarter, the trade effects on LIFDCs were the worst (-17%), even more than the ones observed for the 
low-income group. Since LIFDCs depend heavily on external food supply, supply disruption by lockdowns 
might have negatively affected their food security. However, from the second quarter, their trade began to 
recover and became positive relative to the counterfactual in the fourth quarter. This fast-track recovery is 
not found in low-income countries, though. There are no changes in their post-trade effect over time, and 
only a small increase (3%) from the first to the fourth quarter is observed. Agri-food exports to the lower 
middle-income group followed similar event-time paths to LIFDCs, while upper middle-income countries 
show positive post-treatment trade effects for the first, third, and fourth quarters. These countries seem to be 
the only income group not severely affected by the COVID-19 lockdown. Overall, even though supply chain 
resilience was undermined considerably among LIFDCs, their food system was more resilient compared to 
the low-income group.

Figure 4. Treatment heterogeneity by HS section and chapter. (A) Average post-treatment effects by HS 
section. Section (1) includes HS 01-05; Section (2) includes HS 06-14; Section (3) includes HS 15; and 
Section (4) includes HS 16-24. (B) Top 10 agri-food products exported to LIFDCs. Each label indicates a 
representative product of the HS chapter, and the HS chapter numbers are presented in parentheses.
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5. Conclusions

International trade is an essential channel for food supply in LIFDCs as they depend highly on food imports 
for their national food security. At the beginning of the COVID-19 pandemic, several governments started 
to reserve food by imposing export bans on staple foods (Laborde et al., 2021; Swinnen and McDermott, 
2020). In addition, the lockdown measures disrupted global food supply chains, increasing food supply 
issues worldwide (Laborde et al., 2021). Our research expands on the earlier empirical literature on the 
lockdown impacts on international trade (Arita et al., 2022; Hayakawa and Mukunoki, 2021). These 
studies found that although lockdown measures hurt international trade, food supply chains were resilient 
compared to non-agricultural trade. Our results show that lockdown measures affected LIFDCs more than 
other countries, deteriorating their food system resilience due to their high dependence on food imports. We 
find an average post-event trade effect of -7.5%. In value terms, LIFDCs decreased their agri-food imports 
by approximately 312.9 US million dollars in the first twelve months after the COVID-19 lockdowns. The 
dynamic treatment model results show that the COVID-19 lockdowns led to a drastic decrease in agri-food 
exports to LIFDCs in the first six months after the treatment month. The empirical results reveal considerable 
heterogeneity in the trade response across product and country groups from a food security perspective. 
These countries changed their trade patterns by concentrating on securing the supply of staple foods, such 
as cereals, vegetables, fats, and oils. Agri-food exports to LIFDCs were most affected in the first quarter 
after the lockdowns, with a 17% trade decrease, but their trade recovered to the previous level showing 
that agri-food exports to LIFDCs were resilient. In contrast, agri-food exports to low-income countries did 
not recover even after twelve months. We contribute to the growing literature that assesses the implications 
of trade shocks caused by COVID-19 lockdowns from a developing country perspective paying particular 
attention to food security challenges. Our findings provide the empirical underpinning for concerns raised by 
international organizations about containment measures and the resilience of agri-food trade, considering the 
differential impact of COVID-19 in the developing world. To improve the resilience of agri-food trade, the 
authorities in LIFDCs and international organizations may need to increase food reserves, ensure diversity 
of agri-food suppliers, and build robust transport networks for future trade shocks.

Figure 5. Country-level heterogeneity in post-event treatment effects. The developing countries were 
classified into low-income, lower-middle income, and upper-middle income countries following the World 
Bank definition. LIFDCs include low and lower-middle-income countries.
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