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ABSTRACT

challenges.
N

The global crises of poverty and hunger, exacerbated by climate change, affect millions worldwide. This study
investigates climate change's impact on achieving SDGs 1 and 2, focusing on hunger and poverty in Africa, with
a specific focus on Egypt. Findings reveal that climate variability harms livestock, fisheries, and food security,
while rising sea levels and melting ice increase land salinity, reducing agricultural productivity. In Egypt,
rising sea levels threaten the Nile Delta, jeopardizing agricultural output. The study recommends infrastructure
enhancements, international cooperation, and promoting heat-tolerant, water-efficient crops to address these
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Introduction

Climate change intensifies hunger and ex-
treme poverty in Africa. In 2022, over 282
million Africans faced severe food insecuri-
ty due to climate-related factors [1]. Climate
disruptions lower agricultural yields, increase
food prices, and deepen poverty [2]. Sub-Sa-
haran Africa, with 433 million people living
in extreme poverty in 2021, is highly affected
[3]. In Egypt, 5.8 million people were food
insecure in 2022, with climate impacts dimin-
ishing water resources and agricultural pro-
ductivity [1].

Study Objectives

This study explores the relationship between
climate change, hunger, and poverty in Africa
and Egypt, assessing current and future im-
pacts, and proposing mitigation strategies.

Study Methodology

A systematic review of 85 studies was con-
ducted, with 63 selected based on relevance,
reliability, quality, and recent publication [4,
5].

Literature Review
Climate Change and Agriculture in Africa.
Climate change reduces agricultural yields

and food security [6]. Vulnerable communi-
ties are at risk due to climate shocks [7].

Food Security in Africa. The FAO shows how
climate change worsens food insecurity by im-
pacting agricultural output and livestock health

(8].

Poverty and Vulnerability. The World Bank
states that climate change increases poverty risks
by affecting food prices and productivity [9].

Climate Change in Egypt. Climate-related
challenges in Egypt, including reduced water
resources and rising temperatures, threaten food
security [10, 11].

SDGs and Climate Change. Climate change
impedes the achievement of SDGs 1 and 2 in
Africa [12]. Adapting development policies to
climate change is crucial.

Future Scenarios. Without significant adapta-
tion, food insecurity and poverty will worsen in
Africa [2, 13].

Climate Change, Hunger, and Ex-

treme Poverty
The link between climate change, hunger, and
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extreme poverty is evident, as climate change worsens vulnera-
bilities in food systems and economies.

Definitions

Climate change refers to long-term shifts in temperature, precip-
itation, and extreme weather due to human activities like fossil
fuel burning [14]. These shifts affect agriculture and livelihoods.

Hunger is the lack of sufficient food, while extreme poverty is
living on less than $1.90 per day, leading to severe deprivation.
Climate change worsens both by increasing extreme weather
events and disrupting food production.

Manifestations

Climate Change Impact. Rising temperatures, sea levels, and
erratic rainfall reduce yields. In Egypt, salinity from rising sea
levels threatens the Nile Delta [15]. Droughts and unpredictable
rainfall impact irrigation and food security [16].

Hunger Consequences. Food insecurity and resource shortages
lead to conflicts. Climate change intensifies hunger, as seen in
Egypt’s declining agricultural productivity [17].

Extreme Poverty Effects. Agriculture-dependent communities
suffer as climate change restricts resources. Water scarcity and
dam projects worsen poverty in Egypt, with gender disparities
amplifying economic hardships [18, 19].

Theoretical Frameworks

Climate Change and Hunger. Rising temperatures, erratic
rainfall, and extreme weather impact African food production. In
sub-Saharan Africa, where 60% rely on farming, droughts have
left millions food-insecure [20].

Staple crops like maize face threats, with yields in the Arab Af-
rican region projected to drop by 40% by 2050 [21]. In Egypt,
rising sea levels may reduce arable land by 15% by 2050, harm-
ing rice and wheat production [22].

Framework Mechanisms

Declining Productivity. Climate shifts lower yields.

Rising Food Prices. Lower supply increases costs, limiting ac-
cess.

Vulnerability of the Poor. Food costs consume a significant
portion of low-income household budgets.

Regional Disparities. Sub-Saharan Africa, reliant on rain-fed
agriculture, faces heightened risks.

Key Measures

Adaptation. Climate-resilient crops, improved irrigation, and
heat-resistant agriculture.

Social Protection. Strengthening safety nets to protect vulnera-
ble populations.

Climate change intensifies hunger and poverty, particularly in
Africa, where agriculture and water resources are under strain.
Addressing these challenges requires global cooperation, sus-
tainable farming investments, and policy reforms.

Table 1 and Figure 1 illustrate undernourishment rates across
continents and African regions (2005-2022). Africa accounts for

38.4% of the global undernourished population, second only to
Asia (54.7%). Central Africa has the highest undernourishment
rate (29.1%) due to conflicts affecting farming, particularly in
the DRC. East Africa's rate (28.5%) stems from drought, con-
flict, and displacement in Somalia, South Sudan, and parts of
Ethiopia and Kenya. Sub-Saharan Africa’s rate was 22.5% in
2022, worsened by climate change, conflict, and weak agricul-
tural infrastructure.

Table 1: Prevalence of undernourished by regions, 2005-2022

Regions Years

2005 | 2010 | 2015 | 2020 | 2021 | 2022
World 12.1 |86 |79 |89 |93 9.2
Africa 19.2 | 151 |15.8 | 18.7 | 194 | 19.7

Northern Africa 62 |47 |54 |60 |69 |75

Sub-Saharan Africa | 22.5 | 17.6 | 182 [21.6 |22.2 |22.5
Eastern Africa 31.7 |23.8 |24.6 |28.1 |28.4 |285
Central Africa 319 | 225 |23.3 [27.6 |28.5 |29.1
Southern Africa 5.1 72 193 9.5 |10.0 |11.1
Western Africa 122 110.8 | 10.6 | 13.7 | 14.5 | 14.6

The Global Distribution of Undernourished by Continents 2022.

LATIN AMERICA
AND THE CARIBBEAN

ASIA 43 million
402 million
NOT UNDERNOURISHED UNDERNOURISHED ¥
7 240 million 735 million
OCEANIA
AFRICA 3 million
282 million

NORTHERN AMERICA
AND EUROPE
0.

Figure 1: The Global Distribution of Undernourished by Con-
tinents 2022.
Sources: (IPCC, 2021) [14].

Climate Change and Poverty. Climate change worsens poverty
in Africa, particularly due to agriculture’s sensitivity to climate
shifts. Over 60% of sub-Saharan Africa’s population relies on
agriculture (World Bank, 2020) [23]. Droughts, erratic rainfall,
and extreme temperatures reduce crop and livestock productiv-
ity, heightening food insecurity in nations like Mozambique,
Ethiopia, and Nigeria. In the Sahel, desertification shrinks arable
land, triggering migration and conflict [24]. Egypt faces declin-
ing Nile water flow due to reduced Ethiopian Highlands rainfall,
threatening agriculture and water security [25]. Rising sea levels
further endanger Egypt’s northern coast and Nile Delta, intensi-
fying food shortages.

Framework Mechanisms

Higher vulnerability. Poor communities are most exposed and
least equipped to adapt.

Economic instability. Climate events disrupt agriculture and
infrastructure, weakening economies.

Resource competition. Scarcity fuels migration and conflict,
exacerbating instability.

Displacement. Shrinking farmland forces migration to overbur-
dened areas, deepening poverty.
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Mitigation Measures

Resilience-building. Climate-smart agriculture, water manage-
ment, and safety nets.

Global action. Support for adaptation policies to aid vulnerable
populations.

Figures 2 & 3 illustrate Africa’s extreme poverty trends versus
global patterns and its share of global poverty from 1990 to 2020.
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Figure 2: Trends in Extreme Poverty Rate in Africa, 1990-2020.
Source: (Abay, et al., 2023) [26]

Figure 2 highlights a slower decline in Extreme poverty in Afri-
ca than in the rest of the world. Between 1994 and 2019, Africa’s
poverty rate fell from 51% to 34%—a 33% drop. Meanwhile,
global poverty fell from 35% in 1990 to just 3% in 2019, a 90%
reduction. This contrast highlights Africa’s persistent economic
challenges despite global progress.
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Figure 3: Share of Africa in the Global Extreme Poverty, 1990-
2019
Source: (Abay, et al., 2023) [26]

Figure 3 shows Africa’s increasing share of global poverty, ris-
ing from 15% in 1990 to 68% in 2019, largely due to stronger
economic growth in other regions. East Asia, the Pacific, and
South Asia, which had high poverty rates in 1990, experienced
substantial income growth, with per capita income rising by
3.1% and 3.8% annually, respectively. In contrast, Sub-Saharan
Africa saw only 1.5% growth, while the Middle East and North
Africa recorded just 0.1% [23].

Impact of Climate Change on Hunger and Ex-
treme Poverty in Africa

Current Impacts

Africa’s reliance on rain-fed agriculture, weak adaptive capaci-
ty, and widespread poverty increase its vulnerability to climate

change. Irregular rainfall, droughts, heatwaves, and rising tem-
peratures disrupt food production, intensifying hunger and pov-
erty.

In the Horn of Africa, recurring droughts have devastated farm-
ing and livestock. The 2017 drought in Somalia left 6.7 million
people in need of food aid, triggering displacement and wors-
ening poverty [27]. Similarly, the 2015-2016 EIl Nifio drought
slashed Zimbabwe’s maize yield by 53%, affecting Malawi and
Mozambique as well [28].

In the Sahel, desertification and unpredictable rainfall are shrink-
ing agricultural output. Lake Chad has diminished by 90% since
the 1960s, impacting over 10 million people in the region [29].
Climate-related food shortages are aggravated by poor infra-
structure, governance issues, and conflict. In South Sudan and
the Democratic Republic of Congo, climate and political insta-
bility have disrupted food supply chains, worsening hunger and
poverty [30].

The following table (Table 2) highlights key climate change im-
pacts on agriculture and food security in Africa.

It shows that climate change severely impacts African agricul-
ture, reducing yields and worsening food insecurity. In the Horn
of Africa, droughts have affected 6.7 million people in Somalia
[31]. The 2015-2016 El Nifio drought cut Zimbabwe’s maize
production by 53%, exacerbating food shortages [28]. In South-
ern Africa and the Sahel, desertification and erratic rainfall could
lower yields by 20-50% by 2050 (IPCC, 2019) [32]. Ethiopia
experienced a 90% crop loss due to severe droughts, while heat-
waves in Kenya slashed maize and wheat output by 40%, inflat-
ing food prices [33, 34]. Rising sea levels in Kenya and Nigeria
damaged rice farms, intensifying food insecurity [35]. Shrinking
Lake Chad has affected 10 million people in the region [29].

Table 2: Current Impacts of Climate Change on Agricultural
Production and Food Security in Africa

Region/ | Climate Effect on Impact Source
Country | Impact Agriculture | on Food
Security
Horn of | Recurrent Severe 6.7 million FAO, 2018
Africa droughts reduction in | people in
crop yield, need of food
loss of assistance
livestock (Somalia,
2017)
Southern | El Nifio-induced | 53% decline | Widespread ReliefWeb,
Africa drought (2015- | in maize hunger, 2017
2016) production increased
(Zimbabwe) | food imports,
rising national
debt
West Desertification, | 20-50% Increased IPCC, 2019
Africa erratic rainfall decline in food
(Sahel) crop yields shortages,
by 2050 rural
livelihoods
threatened
Ethiopia | Droughts, 90% loss Displacement | FAO, 2016
irregular rainfall | of crops and food
during severe | insecurity for
drought years | millions
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Kenya Increased 40% Increased World
heatwaves and reduction food prices, Bank, 2019
drought in maize widespread

and wheat hunger
production

Nigeria Sea level rise, Rice farming | Displacement | UNEP,
floods areas and 2020

flooded, heightened
leading to food
crop losses insecurity

Lake Shrinking water | Reduced Over 10 UNICEEF,

Chad resources agricultural million people | 2020

Basin land, facing food

depletion of | shortages
fish stock

Future Impacts

Without urgent action, climate change will further worsen hun-
ger and poverty in Africa. Temperatures are rising faster than
the global average, with staple crop yields projected to decline
by 50% by 2050 [14]. This will disproportionately harm the
poorest, increasing food prices and malnutrition. In East Africa,
shifting weather patterns could cut crop yields by 40% in some
Kenyan regions by 2030, worsening hunger and mortality [36].

Water shortages will intensify, with reduced rainfall and rising
evaporation in the Nile Basin threatening Egyptian agriculture
[37]. In West Africa, sea-level rise will flood farmland, in-
crease soil salinity, and drive migration [24]. Climate change
could push 100 million people into extreme poverty by 2030,
with Sub-Saharan Africa hit hardest [23]. Given that agriculture
employs over 60% of Africans, urgent measures—such as cli-
mate-resilient farming, improved water management, and social
protection—are essential to reduce risks.

Table 3: Future Impacts of Climate Change on Agriculture,
Hunger, and Extreme Poverty in Africa by 2050.

Region/ Projected Details Source
Country Impact
Sub-Saharan Decrease in Up to 50% IPCC, 2021
Africa crop production | reduction in

staple crops like

maize, millet,

and sorghum
East Africa Reduced Maize and bean | Funk et al.,
(Ethiopia, growing yields could 2019
Kenya, seasons and decrease by up
Uganda) crop yields to 40% by 2030
Nile River Reduced water | Decreased Wheeler et al.,
Basin availability rainfall and 2020
(Egypt, Sudan, increased
Ethiopia) evaporation

rates could

lower water

availability
West Africa Rising sea Inundation of Rigaud et al.,
(Nigeria, levels and soil | farmland and 2018
Senegal) salinization increased soil

salinization

leading to

reduced

agricultural

viability

An additional
100 million

Increase in
extreme poverty

Poverty Levels
(Sub-Saharan

Africa) people could
be pushed into
extreme poverty
by 2030

Agricultural Economic Climate-related

Sector impact on shocks could

(Sub-Saharan | smallholder reduce income

Africa) farmers opportunities World Bank,
and exacerbate 2020
poverty

Food Prices Increased food | Decreased

(Sub-Saharan | prices production

Africa) will drive up
food prices,
reducing access
to nutritious
food for many

households

Impact of Climate Change on Hunger and Extreme
Poverty in Egypt

Current Impacts

Climate change has worsened hunger and poverty in Egypt, largely
due to its dependence on the Nile River for agriculture. Reduced
water availability, higher temperatures, and erratic rainfall have
led to water shortages, lowering wheat and rice production in the
Nile Delta and deepening rural poverty [15]. Rising temperatures
also affect livestock, reducing milk and meat yields, increasing
food prices, and exacerbating poverty, particularly in Upper Egypt
[38]. Egypt’s reliance on food imports makes it vulnerable to price
shocks, as seen in 2020-2021 when wheat prices surged, straining
food subsidies [17].

The Nile Delta faces flooding and saltwater intrusion due to rising
sea levels, displacing farmers and fishers, worsening poverty [16].
Extreme weather events like droughts and heatwaves have dam-
aged crops, increasing poverty in Upper Egypt [18]. Food shortag-
es and higher prices have raised malnutrition, especially among ru-
ral children [39]. Overall, climate change is disrupting agriculture,
water resources, and food imports, deepening economic hardship.

Future Impacts

Future climate change effects on hunger and poverty in Egypt will
intensify:

Water Scarcity & Agricultural Decline. Egypt’s water gap could
reach 20-30% by 2050, reducing crop yields by 30% and worsen-
ing rural poverty [40].

Food Price Inflation. Declining domestic production will increase
reliance on imports, driving food prices up by 20-30%, dispropor-
tionately affecting the poor [41].

Sea Level Rise & Displacement. A 1-meter rise in sea levels by
2100 could submerge parts of the Nile Delta, displacing millions
and reducing food production [15].

Health & Malnutrition. Child malnutrition may rise by 20-30% by
2050 due to declining food supply and higher prices [42].

Extreme Weather Events. More frequent heatwaves, droughts, and
floods will disrupt farming and infrastructure, raising food inse-
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curity. By 2050, heatwaves up to 50°C could further reduce yields
[16].

Coastal Vulnerability & Migration. Up to 10 million people in the
Nile Delta may be displaced by 2050 due to rising sea levels and
soil salinity, straining urban areas and increasing poverty [43].

Without urgent adaptation measures, climate change will escalate
hunger and poverty in Egypt, worsening water scarcity, agricultur-
al losses, and economic instability.

Table 4: Current and Projected Impacts of Climate Change
on Hunger and Extreme Poverty in Egypt (2023-2050)

Indicator Years Source
Current | Projected impact
impact
2023 2030 | 2040 | 2050
Prevalence of 8 10.5 | 12 15 FAO,
undernourishment (%) 2023
Extreme poverty rate (%) | 29.7 30.5 |33 36.5 | World
Bank,
2023
Crop yield loss (%) 5 5 10 15 IPCC,
2022
Increase in food prices (%) | 15 20 30 50 IFPRI,
2023
Vulnerable population 30 35 40 45 UNDP,
(millions) 2023

Projection Classification, Assumptions, and Results
Classification. 2023 Baseline: Represents current hunger and
poverty levels as a reference point.

2030 Projection: Short-term outlook with partial adaptation,
leading to moderate increases in food insecurity.

2040 Projection: Medium-term scenario showing worsening con-
ditions due to limited adaptation.

2050 Projection: Long-term outlook predicting severe agricultur-
al disruptions, escalating hunger and poverty.

Assumptions. Undernourishment: Declining agricultural pro-
ductivity increases food insecurity (FAO).

Extreme Poverty: Agricultural losses worsen poverty, especially
in low-income groups (World Bank).

Crop Yield Loss: Rising extreme weather events reduce yields
(IPCC).

Food Prices: Declining production and higher demand drive price
hikes (IFPRI).

Vulnerable Population: Population growth and climate stress in-
crease risks (UNDP).

Main Findings. Undernourishment: Expected to rise from 8%
in 2023 to 15% by 2050.

Extreme Poverty: Projected to increase from 29.7% to 36.5%.
Crop Yield Loss: Expected to grow from 5% in 2023 to 15%.
Food Prices: Predicted to rise by 50%.

Vulnerable Population: Estimated to increase from 30 million to
45 million by 2050.

Policies, Recommendations, and Successful Exper-
iments

To address climate change threats to food security, urgent policy
actions are required. This study recommends strategies backed by
successful examples:

Climate-Resilient Crops: Promote flood-tolerant crops like those
developed by IRRI [44].

Infrastructure and Land Use: Enhance infrastructure to counter
climate disruptions, as seen in the Netherlands' water-absorbing
urban planning [45].

Heat-Tolerant Plants: Support research on heat-resistant crops,
following Jordan’s example [46].

Water-Saving Crops: Encourage water-efficient crops like stevia
in Egypt [47].

Saline Crops: Grow salt-tolerant plants, as the UAE does use sea-
water [48].

Targeted Food Policies: Implement food security programs for
vulnerable groups, similar to Brazil’s Zero Hunger Program [17].
Integrated Social Policies: Combine social and climate policies,
as in Ethiopia’s Productive Safety Net Program [49].

Carbon Taxes: Use carbon tax revenues to support low-income
communities, as in British Columbia [50].

Fossil Fuel Subsidy Reform: Redirect fossil fuel subsidy savings
to social programs, as done in Indonesia [51].

Regional Cooperation: Strengthen collaboration, following the
African Union’s CAADP model [52].

Postponing adaptation and social protection measures heightens
risks. Immediate action is essential to secure food security and
protect vulnerable populations [53-61].
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