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Introduction
The COVID-19 pandemic has halted or reversed development progress around the world. In 2020, the pandemic pushed an estimated 
92.7 million people into extreme poverty (Mahler et al. 2022) and, according to the Food and Agriculture Organization of the United 
Nations (FAO), increased levels of undernourishment and child stunting (FAO 2022). A previous joint report by the United States Agency 
for International Development (USAID) and the Frederick S. Pardee Center for International Futures looked at how COVID-19 might 
affect food security over the next two decades (see The Future of Food Security in the Wake of the COVID-19 Pandemic (Verhagen 
et al. 2021)). The report highlighted the risk of long-term persistent impacts of COVID-19 on development progress, concluding these 
impacts would result in setbacks of 6 to 12 years for mitigating extreme poverty by 2040, relative to a No-COVID scenario. In addition, 
the report highlighted the disproportionate impact of the pandemic on already vulnerable regions, projecting that more than 50 percent 
of additional child stunting will occur in sub-Saharan Africa.

We update the previous analysis using the most recent insights on COVID-19, specifically the effects the pandemic has had on economic 
growth and recovery. We use three scenarios to quantify development progress on food security to 2040 in a world with and without 
COVID-19:

   A COVID-19 Current Path scenario projecting development progress in a world with COVID-19, using the most recent data and 
insights on COVID-19 effects on economic growth, inequality, education losses, and government debt. 

   A more pessimistic COVID-19 Unequal Paths scenario projecting development progress in a world with COVID-19, with long-
term worsening effects of COVID-19 primarily falling to low- and middle-income countries. 

   A counterfactual No-COVID scenario, projecting development progress in a world without impacts of the COVID-19 pandemic. 
This scenario uses 2019 economic growth rate forecasts from the International Monetary Fund (IMF) and does not account for 
COVID-19 school closures and associated learning losses. This scenario serves as the baseline against which to assess the effects of 
COVID-19.

For each scenario we quantify the effects of COVID-19 from 2019 to 2040 on extreme poverty, prevalence of undernourishment, and 
child stunting for children under five. We quantify these effects at the global and world region level. We also measure setbacks, or years 
lost in the fight against ending poverty and hunger. In one hypothetical example, the Current Path scenario projects 10 percent of people 
living in extreme poverty by 2040, a level that would have been reached in a No-COVID scenario by 2035. As a result, COVID-19 in the 
Current Path scenario results in a five-year setback in the fight against extreme poverty.

<  Hapsatou Ka was a housewife and mother up until 2010 
when she began working with USAID Yaajeende. She was 
nominated by her community and trained by the project as 
a “Community Based Solution Provider” — a local social 
entrepreneur who facilitates the community’s access to 
broad range of products and services that are needed to 
improve the quality of local agricultural production and 
enhance the health of the local populations. Hapsatou 
has become one of the most dynamic CBSPs (out of 
approximately 400) and has a great diversity of products and 
services. She works with firms in Dakar to provide a range of 
products such as seeds, fertilizers, fortified foods, and other 
product to local clients and is paid a commission by the firms 
on her sales. At the same time, Hapsatou provides support 
services to local people about how to use the products and 
gain the most from them. She also provides training and 
education for local people on a wide variety of agriculture 
and nutrition issues. Hapsatou is an entrepreneur that is 
helping her community by undertaking a thriving social 
enterprise that also allows her to earn a living and provide 
for her family.
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The International Futures Model
We use the International Futures model (IFs) to develop the scenarios and to quantify the effects of COVID-19 on food security. The 
methodology for this updated analysis is described in a separate methodological note. IFs is a modeling platform designed for projec-
tions of long-term development patterns across areas of human, socioeconomic, and biophysical systems. It falls within a broader set 
of integrated system models, tools designed to answer multidimensional integrated questions on long-term human and environmental 
development. IFs represents the world as a set of interconnected systems across agriculture, demography, economics, education, gover-
nance, health, infrastructure, trade, and environmental change (Figure 1). It provides projections across all these domains, in integration, 
for 186 countries, through the year 2100. IFs has been widely used in the policy-science interface to inform strategic thinking across a 
host of development topics, with a recent focus on questions about COVID-19 and human development (Hughes et al. 2021; Moyer et 
al. 2022; Moyer and Hedden 2020; Verhagen et al. 2021). The model is open-source and documentation can be found online. For a further 
description of the model and its core components related to food security, the interested reader can refer to Appendix C of the full 
report mentioned above.

The IFs model represents various indicators of food security 
at the country level. It projects long-term forecasts of extreme 
poverty based on changes in average household consumption, 
distribution of income using the Gini coefficient, and a log- 
normal distribution to assess the percentage of people below 
a poverty threshold. The IFs model can forecast poverty by age 
and sex, using national poverty thresholds as well as international 
poverty lines for US$1.90, US$3.20, and US$5.50 of per capita 

Figure 1. Overview of the International Futures Model. Schematic  
overview of the main components of the IFs model across the 
human domain (dark blue), socio-economic development (light 
blue), and the biophysical system (grey). The overview is schematic 
and does not specify all interactions between sub-modules.
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daily consumption. For a broader description of the IFs poverty 
model, and its application to COVID-19, the interested reader can 
refer to Moyer et al. (2022). 

Undernourishment forecasts follow the FAO methodology (FAO 
2022) using average calories per capita consumed (CLPC), the 
coefficient of variation (CV) describing the distribution of caloric 
consumption within a country, and a minimum dietary energy  
requirement (MDER). Projections of CLPC are, over the long-
term, driven by changes in average income (GDP per capita), 
dietary shifts between crop and animal consumption, and changes 
in food prices. The CV is driven by changes in average income 
(GDP per capita), income distribution (Gini coefficient), and social 
drivers of inequality, namely female labor participation and youth 
bulge. The country-specific MDER is driven by changes in median 
age of the population. As with extreme poverty, undernourish-
ment analysis uses a log-normal distribution to calculate the 
percentage of the population living below the MDER. 

Child stunting is not commonly forecasted over longer time 
periods. Here we provide novel forecasts of child stunting as a 
function of caloric consumption (CLPC), maternal education  
levels, and access to water and sanitation. This forecast thus 
captures both the direct importance of food consumption with 
broader household and development characteristics relevant  
to undernourishment in children. For more information, the  
interested reader can refer to the methodological note and  
Appendix C of the full report.
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The Future of Extreme Poverty at the Global Level
In 2019, 693 million people around the globe lived in extreme poverty (Figure 2). Extreme poverty is defined by the United Nations 
as living on less than US$1.90 per day, based on the monetary value of a person’s consumption. Extreme poverty is characterized by 
severe deprivation of basic human needs, including food, safe drinking water, and sanitation facilities for both adults and children. The year 
2019 marked two decades of progress in lowering extreme poverty at the global level. COVID-19 halted and partly reversed this global 
progress, resulting in an increase in extreme poverty in 2020 (Figure 2). In the Current Path scenario an additional 90.9 million people 
were pushed into extreme poverty in 2020 due to the impacts of COVID-19. This rise is closely aligned with the World Bank estimate of 
92.7 million (Mahler et al. 2022). By 2022, the model predicted that in the Current Path scenario there would be an additional 83 million 
people pushed into extreme poverty, relative to a No-COVID scenario. In the Unequal Paths scenario, the risk of a slower recovery in 
already-vulnerable regions means worsening levels of extreme poverty, with an estimated additional 105.8 million people pushed into 
extreme poverty, relative to a No-COVID scenario.

1The results in this updated analysis are slightly more optimistic than the previous analysis that highlighted an 8 to 12-year setback of COVID-19 on extreme poverty by 2040. To learn more about a comparison 
between the new results and the previous report, please reference our methodological note.

Across the scenarios, the world continues to make progress 
towards ending extreme poverty, with and without COVID-19. 
Between 2017 and 2040, global extreme poverty is projected to 
decline across all scenarios. For example, in the most pessimistic 
Unequal Paths scenario, global extreme poverty drops from 774.1 
million people in 2020 to 663.8 million people in 2040. However,  
while all scenarios show progress beyond the pandemic, there 
is a persistent effect of COVID-19 on extreme poverty by 
2040. In 2040 we project more people in extreme poverty in 
COVID-19 scenarios, relative to a No-COVID scenario baseline. 
By 2040, COVID-19 leads to an additional 69 to 133.4 million 
people in extreme poverty on a global level, relative to a  
No-COVID scenario. 

Figure 2. Global trends in extreme poverty in absolute numbers 
across the three scenarios.
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Overall, our study shows COVID-19 will set back progress to 
end extreme poverty by five to nine years.1 The level of extreme 
poverty in 2040 in the Current Path scenario would have been 
reached five years earlier without COVID-19, whereas the level 
of extreme poverty in the Unequal Paths scenario in 2040 would 
have been reached nine years earlier. These results highlight the 
risk COVID-19 holds for persistent long-term negative setbacks 

in ending extreme poverty, without the implementation of policies 
and actions to stop or slow the impacts of COVID-19.

The Future of Extreme Poverty Across World Regions 
The burden of extreme poverty is unequally distributed across 
world regions, with the largest concentration in sub-Saharan 
Africa and Southern Asia (Figure 3). In 2020, 41.8 percent of the 
population of sub-Saharan Africa lived below the poverty line. 
Southern Asia (9.4 percent), Latin America and the Caribbean (7.1 
percent), Oceania (6.7 percent), the Middle East and Northern 
Africa (5.2 percent), and Southeast Asia (4.4 percent) all have 
considerable but far lower shares of their populations living in 
extreme poverty. At the individual country level, nine out of the 
top ten extreme poverty countries are in sub-Saharan Africa, with 
India being the exception. Ending extreme poverty in sub-Saharan 
Africa requires progress by many individual countries. In other 
world regions, the future of extreme poverty is dominated by 
progress in individual countries such as India (Southern Asia),  
Papua New Guinea (Oceania), and Yemen (Middle East and 
Northern Africa).

<  On August 25, 2017, attacks by armed 
actors in Burma and subsequent 
military operations in Rakhine State 
caused a humanitarian disaster. More 
than half a million Rohingya refugees 
flooded across the border  
to Bangladesh to escape violence  
in Burma’s Rakhine State, including t 
he elderly, pregnant women and 
children. Refugees currently residing  
in temporary settlements near  
Cox’s Bazar suffer from high levels of 
food insecurity and malnutrition.  
In response, USAID’s Office of Food  
for Peace has contributed nearly  
$28 million to support food assistance 
and nutrition programs in Burma and 
Bangladesh. 
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Figure 3. Regional trends in prevalence of extreme poverty in the Current Path scenario. Please note the difference in the scale of the 
y-axis between the graphs.
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Prevalence of Extreme Poverty Across World Regions

Between 2020 and 2040, extreme poverty is projected to decline across all world regions. In sub-Saharan Africa, extreme poverty  
declines from 41.8 percent in 2020 to 24.1 percent in 2040 (Figure 3). In Southern Asia extreme poverty drops from 9.4 percent in 
2020 to 2.3 percent in 2040. Similarly, extreme poverty declines in the Middle East and Northern Africa (5.2 percent) and Latin  
America and the Caribbean (5 percent), as well as in Southeast Asia (2.3 percent), and Oceania (2 percent).

COVID-19 and Extreme Poverty Across World Regions 
Figure 4. The effects of COVID-19 on extreme poverty in the 
Current Path scenario across the Global South.

COVID-19 is further driving up levels of extreme poverty in 
already-vulnerable regions, relative to a No-COVID scenario. 
Sixty-nine million additional people will live in extreme poverty 
in 2040 in the Current Path scenario relative to a No-COVID 
scenario. Of these 69 million, more than half will live in 
sub-Saharan Africa (54.5 percent), followed by Southern Asia 
(15.5 percent), and Latin America (12.4 percent) (Figure 4). 
These region-specific impacts highlight the additional challenge 
COVID-19 poses to long-term progress on extreme poverty 
in already-vulnerable regions. Countries in sub-Saharan Africa 
have not necessarily been hit hardest by the pandemic and 
associated reductions in economic growth, but they are facing 
the largest impact on human development and the most long-
term challenges through a combination of economic recovery, 
rising inequality, risks of long-term education losses, and rising 
levels of government debt.

Of the 69 million additional people in extreme 
poverty in 2040 due to COVID-19

55.5% will live in 
sub-Saharan Africa

15.5% will live in 
Southern Asia

12.4% will live in 
Latin America
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The Future of Undernourishment at the Global Level
In 2019 601.9 million people suffered from undernourishment (Figure 5). Undernourishment is defined as an individual consuming too 
few calories for a healthy live, defined by a country-specific threshold of minimum dietary energy requirement (FAO 2022). In recent 
years, climate change, conflict, and other crises have resulted in a rise, rather than a decline, in undernourishment. COVID-19 is further 
worsening the global picture, leading to an increase in undernourishment in 2020 (Figure 5). In 2020, an additional 36.4 million people 
were undernourished due to the impacts of COVID-19. This rise is lower compared to the rise in extreme poverty, as households have 
some ability to cope with income shocks to calories by prioritizing food consumption over other goods and services and by shifting 
diets away from meats and fish to high calorie crops. The Current Path scenario estimated an additional 21.4 million people suffering from 
undernourishment by 2022, relative to a No-COVID scenario. In the Unequal Paths scenario, the risk of a slower recovery in already-vul-
nerable regions means an additional 33 million people would suffer from undernourishment, relative to a No-COVID scenario. Importantly, 
these estimates focus on COVID-19 effects, and do not account for the impacts of the Russia-Ukraine war on food prices and under-
nourishment. As such, the estimates likely underestimate the total number of people suffering from undernourishment today. 

Figure 5. Global trends in undernourishment in absolute num-
bers across the scenarios.

The world continues to make progress towards ending under-
nourishment, with and without COVID-19. Between 2020 and 
2040, global undernourishment is projected to decline across 
all scenarios. For example, in the most pessimistic Unequal Paths 
scenario, undernourishment drops from 629.5 million people in 
2020 to 521 million people in 2040. 

By 2040 the long-term effects of COVID-19 on increasing under-
nourishment persist, relative to a No-COVID baseline. In absolute 
numbers COVID-19 results in an additional 29.4 to 57.6 million 
people facing undernourishment in 2040, relative to a No-COVID 
scenario. As a result, COVID-19 sets back progress on lowering 
undernourishment by two to five years. The level of undernour-
ishment by 2040 in the Current Path scenario would have been 
reached two years earlier without COVID-19, whereas the 
level of undernourishment in the Unequal Paths scenario would 
have been reached five years earlier. Households have some 
coping mechanisms available to them to deal with the impact of 
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Between 2020 and 2040, undernourishment is projected to 
decline across all world regions in the Current Path scenario. In 
sub-Saharan Africa, undernourishment declines from 18.4 percent 
in 2020 to 11.2 percent in 2040. In Southern Asia, undernourish-
ment drops from 13.6 percent in 2020 to 6.7 percent in 2040. 
In 2020, more undernourished individuals lived in Southern Asia 
(253.1 million) than in sub-Saharan Africa (209.8 million). By 
2040, this will reverse, with more undernourished people living 
in sub-Saharan Africa (208.9 million) than in Southern Asia (148.1 
million). Variations in population growth are an important deter-
minant of differing undernourishment dynamics between these 
regions. While relative progress is made in undernourishment in 
sub-Saharan Africa, there is a stabilization of the absolute number 
of undernourished people between 2020 and 2040 in the Current 
Path scenario. 

COVID-19 and undernourishment across world regions
COVID-19 is further driving up undernourishment in already-vul-
nerable regions of the world. Approximately 29.4 million addi-
tional people are projected to be undernourished in 2040 in the 
Current Path scenario relative to a No-COVID scenario. Of these 
29.4 million more than half will live in either sub-Saharan Africa 
(28.9 percent) or Southern Asia (34.8 percent) (Figure 7). Latin 
America and the Caribbean (13.6 percent), Southeast Asia (11.1 
percent), and the Middle East and Northern Africa (9.8 percent) 
each account for around 10 percent of the increase in under-
nourishment. These region-specific impacts highlight the additional 
challenge COVID-19 poses for undernourishment in already-vul-
nerable regions. Response strategies need to be broad and move 
beyond agricultural interventions and focus on economic resil-
ience, improving livelihoods, raising food access through rising 
incomes, and a more even distribution of food within countries.

Figure 7. The effects of COVID-19 on undernourishment across 
the Global South.

COVID-19 on caloric intake, by shifting consumption towards 
food and by changing dietary patterns to high calorie crops and 
away from meat. While this lowers the impacts of COVID-19 on 
caloric undernourishment, it makes households, forced to spend 
more on food, more vulnerable to future shocks. In addition, 
economic decisions to shift diets away from meat and towards 
high caloric crops can result in lower dietary quality and thus 
negatively affect other forms of undernourishment.

The Future of Undernourishment Across World Regions
Undernourishment is unequally distributed across world regions, 
with the largest concentration in sub-Saharan Africa and South-
ern Asia (Figure 6). In 2020, 18.4 percent of the population in 
sub-Saharan Africa was undernourished, relative to 13 percent 
in Southern Asia. The Middle East and Northern Africa (8.6 
percent), Southeast Asia (8.4 percent), Latin America and the Ca-
ribbean (7.4 percent), and Oceania (5.9 percent) all have under-
nourishment levels between five and nine percent. 

Figure 6. Regional trends in prevalence of undernourishment in 
the Current Path scenario.

Of the 29.4 million additional people in  
undernourishment in 2040 due to COVID-19

28.9% will live in 
sub-Saharan Africa

34.8% will live in 
Southern Asia

13.6% will live in 
Latin America
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<  Rebecca, a single mother 
of five, is pictured 
cooking porridge 
outside her home with 
her two children in the 
background, who are 
no longer in school 
because of the spread 
of the Coronavirus in 
Zimbabwe.
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The Future of Child Stunting at the Global Level
In 2019 22.6 percent of children under the age of five suffered from child stunting (Figure 8). Child stunting is a direct threat to a child’s 
well-being and health which has the potential to negatively affect cognitive and physical development. Child stunting is defined as the 
prevalence of children under the age of five with low height for their age, at least two standard deviations below the World Health 
Organization (WHO) Child Growth Standards median (WHO, 2009). Child stunting is a result of a long-term deficiency in nutrient and 
caloric intake, driven by both the level of caloric consumption and broader socio-economic drivers. Relative to child wasting (a more 
acute form of undernourishment) and child undernourishment, child stunting is the most prevalent form of caloric undernourishment 
affecting children. 

Figure 8. Global trends in child stunting for children under 5, in  
percentages, across the three scenarios.

Between 2020 and 2022 an additional cumulative 1.5 to 14.8 
million additional children were stunted, relative to a No-COVID 
scenario (Figure 8). Overall, the Current Path impacts are aligned 
with other estimates that project 1.5 to 3.6 million additional 
children were stunted between 2020 and 2022 (Osendarp et 
al. 2021). However, there is considerable uncertainty associated 
with this indicator in the short-term, with fewer assessments of 
COVID-19 effects on child stunting compared to either extreme 
poverty or undernourishment.

The world continues to make progress towards lower levels of 
child stunting across all scenarios. The global Sustainable Develop-
ment Goal 2 (SDG 2) aims to end hunger by 2025, and particu-
larly to end child stunting in all its forms. While all the scenarios 
depict progress, clearly the world is not on track to end child 
stunting or hunger even by 2040. For example, in both the Current 
Path scenario (15.2 percent) and the Unequal Paths scenario (15.5 
percent), by 2040, child stunting will affect more than 15 percent 
of all children under the age of five. 

The impacts of COVID-19 are making it increasingly difficult to 
meet the challenge of ending child stunting by 2040. COVID-19 
results in a one-year setback in child stunting by 2040 in both 
the Current Path and Unequal Path scenarios. This is equivalent to 
an additional 3.8 to 5.9 million children stunted in 2040 alone, 
relative to a No-COVID scenario. The impact of COVID-19 on the 
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Current Path scenario increases over time, with the main effect 
manifesting not as a shock but gradually, with increasing diver-
gence over time between the No-COVID and Current Path scenar-
ios. This is due to long-term effects of COVID-19 on maternal 
education and access to water and sanitation. Education losses 
today imposed by lockdowns are not directly affecting maternal 
education levels but take time to manifest. As a result, the effects 
of COVID-19 on child stunting through lower maternal education 
levels also take time to manifest. Similarly, rising government debt 
levels also constrain investment capacities in water and sanitation 
infrastructure, resulting in a long-term slowdown in the progress 
of improving access to water and sanitation. Thus, the effect of 
COVID-19 on water and sanitation access manifests not as a 
shock in 2020, but rather as a longer-term slowdown of devel-
opment progress. These results highlight that the impacts of the 
COVID-19 pandemic on food security and human development 
may continue far beyond containment of the virus. Implementing 
policies now to prevent long-term education losses and improve 
government finances can prevent these long-term setbacks. 

A young child measured for malnourishment in Somalia. A mother holds  
her child who is measured and found to be severe acute malnourished at 
the UN World Food Program (WFP) funded Mother-Child Health centre  
in Wajid, Somalia, on February 7, 2017. 

PH
O

TO
: W

FP

COVID-19 AND THE FUTURE OF FOOD SECURITY: UPDATED ANALYSIS



— 9 —

The Future of Child Stunting Across World Regions
Child stunting is unequally distributed across world regions 
with the largest concentration in 2020 in Southern Asia (33.2 
percent), with particularly high levels of child stunting in India 
(Figure 9). In sub-Saharan Africa (31.9 percent) and in Southeast 
Asia (27 percent), more than 25 percent of children under five 
experience child stunting. Oceania (19.5 percent), the Middle East 
and Northern Africa (15.3 percent), and Latin America and the 
Caribbean (12.5 percent) have lower levels of child stunting but 
are still affected, with more than 10 percent of children in those 
regions experiencing the condition.

Figure 9. Regional trends in child stunting for the Current Path 
scenario.

By 2040, child stunting is projected to drop across all world 
regions, but none come close to ending child stunting (Figure 9). 
The region with the lowest level of child stunting continues to 
be Latin America and the Caribbean, with 8.6 percent of children 
stunted. Oceania and the Middle East and Northern Africa are 
both above 10 percent prevalence, with 12.6 percent and 11.2 
percent, respectively, of children stunted. The prevalence of child 
stunting in Southeast Asia, Southern Asia, and sub-Saharan Africa 
falls between 18 and 21 percent. 

COVID-19 and Child Stunting Across World Regions
COVID-19 is further increasing child stunting in Southern Asia, 
sub-Saharan Africa, and other vulnerable regions. An additional 3.8 
million children are stunted by 2040 in the Current Path scenario 
relative to a No-COVID scenario. A majority of the 3.8 million 
children will live in Southern Asia (39.7 percent) and sub-Saharan 
Africa (31.7 percent) (Figure 10). Thus, similar to extreme poverty 
(Figure 4) and undernourishment (Figure 7), the additional burden 
of COVID-19 on food security by 2040 falls to already vulnerable 
regions.
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Figure 10. The effects of COVID-19 on child stunting across 
regions in the Global South.

Of the 3.8 million additional children stunted in 2040 
due to COVID-19

31.7% will live in 
sub-Saharan Africa

39.7% will live in 
Southern Asia

10.6% will live in 
Latin America

Overall, we show that COVID-19 slows down progress in lower-
ing levels of extreme poverty, undernourishment, and child stunt-
ing by 2040. Southern Asia and sub-Saharan Africa account for the 
largest share in COVID-19-induced increases in extreme poverty, 
undernourishment, and child stunting, relative to a No-COVID sce-
nario. Most importantly, the effects of COVID-19 on food security 
manifest not only as a direct shock, but also as a slower onset 
of effects through education losses and rising government debts. 
By 2040, food security is thus affected by a combination of these 
immediate setbacks and by longer-term effects of COVID-19 on 
human capital, economic development, inequality, and health. The 
longer-term development effects primarily fall on children, with 
rises in child stunting by 2040 being dominated by effects on edu-
cation losses and government debt rather than by the immediate 
shock of COVID-19. The effects of the COVID-19 pandemic on 
food security are unlikely to cease after the virus is contained. On 
the contrary, the impacts of the virus on food security could grow 
over time if policies fail to address the persistent economic and 
socio-economic drivers of food security.
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