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Foreword

ince its inception in April 2023, the ongoing war in Sudan has become

far more than a battle for power; for the country’s people, it is a shock

that has ruptured livelihoods, markets, and the everyday systems that
allow families to survive. Since independence in 1956, Sudan has endured
repeated cycles of political upheaval and violence that have reinforced deep
inequalities between regions, weakened institutions, and sustained mistrust
among communities. The current conflict between the Sudanese Armed
Forces and the Rapid Support Forces has intensified these long-standing frac-
tures and pushed the country into one of the gravest humanitarian and eco-
nomic crises in its modern history.

With rigor and clarity, this book documents the impacts of this crisis on
people’s everyday lives. The war has displaced millions, disrupted core services,
and constrained movement and trade. Markets that once connected producers,
traders, and consumers have been fragmented; transport routes are insecure or
blocked; and food systems have been destabilized. The result is a sharp deterio-
ration in household welfare—lost incomes, higher prices, reduced purchasing
power, deepening food insecurity, and limited access to healthy diets—along-
side the collapse or severe weakening of health, education, and other essential
services. These impacts vary by geography, livelihoods, and exposure to vio-
lence, but together they constitute a national emergency with lasting conse-
quences for human capital and social cohesion.

This IFPRI book is the product of the authors’ strong commitment
to measuring the impact of conflict under extraordinarily difficult condi-
tions. Analyses by IFPRI researchers and colleagues combine primary evi-
dence from houschold, farmer, and trader surveys with market and price data,
remote-sensing indicators, and modeling to discern what is happening across



XX

regions and over time. This approach helps identify the mechanisms by which
conflict reshapes incentives, disrupts supply chains, and erodes institutions,
and it allows the authors to test recovery options with greater discipline than
narrative accounts alone can offer.

Importantly, the book also captures the resilience of Sudan’s people. They
are not passive victims of conflict: they adapt through social networks, com-
munity support, remittances, and the reorganization of household labor, with
women often carrying much of the burden of coping and care. This resilience
is no substitute for peace, but it points to practical pathways for protecting
lives and sustaining dignity, even in the darkest circumstances.

The evidence in these chapters converges on a clear conclusion: Sudan’s
recovery will require an integrated agenda. Peace and security are indispens-
able. Reconnecting markets and restoring mobility are essential to revive
economic activity and stabilize prices, and restoring basic services is criti-
cal to prevent permanent loss of human potential. Social protection must be
strengthened to protect consumption and nutrition, while agriculture and
enterprise recovery can rebuild incomes and local economies. Finally, sustain-
able recovery will also require governance reforms that address long-stand-
ing inequalities and reduce the dominance of armed actors in economic life.
Delayed action will deepen losses; early, coordinated action can limit further
damage and help lay the foundation for renewal.

With its unique data and insights into the impact of the conflict in Sudan,
this book will be essential reading for any organization working to support
recovery efforts, both in Sudan and other conflict-affected countries. Its inno-
vative approach to conducting research during a conflict can provide a model
for other researchers, and the analysis on options for moving forward can
inform the broad range of policies and investments needed to build a produc-
tive, inclusive, and resilient agrifood system for the future. The discussion of
delivering assistance amid insecurity is especially timely. This work is a vital
contribution to the development of policies and investments that can reduce
the damage being inflicted by the conflict and, once peace is achieved, lead to a
socioeconomic renewal that will improve the lives of all of Sudan’s people.

Dr. Johan Swinnen
Director General, International Food Policy Research Institute
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Chapter 1

INTRODUCTION

Khalid Siddig, Oliver K. Kirui, and Paul Dorosh

udan is experiencing one of the most severe humanitarian and eco-
S nomic crises in its modern history due to the ongoing conflict between

the Sudanese Armed Forces (SAF) and the Rapid Support Forces
(RSF). The war has devastated livelihoods, displaced millions, and signifi-
cantly weakened the country’s agrifood system and broader economic struc-
ture (Ahmed et al. 2026; Siddig et al. 2025). Since the conflict erupted in
April 2023, it has escalated into the world’s largest displacement crisis, with
nearly 12 million people—nearly one-third of Sudan’s population—forced
to flee their homes, including 4.5 million refugees who have sought safety in
neighboring countries, including Egypt, Chad, South Sudan, and Ethiopia
(UNHCR 2026).!

The death toll has been staggering: estimates from the Armed Conflict
Location and Event Data (ACLED 2025) suggest that 44,873 people were
killed between April 15,2023, and September 19, 2025, but other estimates
vary widely, with some indicating that as many as 150,000 people have been
killed by direct violence, starvation, and disease (Sampson 2025). The situa-
tion is particularly dire for children, with 16 million in need of humanitar-
ian assistance, and most school-age children—more than 17 million out of
19 million—out of school (UNICEF 2025). The conflict has also led to wide-
spread destruction of infrastructure, including hospitals and schools, further
exacerbating the humanitarian crisis.

The current conflict is only the most recent in a long series, however.
Sudan’s ongoing crisis is deeply rooted in structural political and economic
dynamics that have shaped conflict across the region for decades. As Alex de
Waal argues, Sudan developed one of the most complex versions of a “politi-
cal marketplace”—a system in which political authority is transactional, mil-
itarized, and sustained through the buying and selling of loyalties rather than
through institutionalized governance (de Waal 1989). Oil (and more recently

1 Data as of February 2026.
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gold) revenues, commercialized conflict, and elite patronage networks cre-
ated incentives for armed competition and fragmented authority, leaving the
state vulnerable to repeated cycles of violent contestation. This longstand-
ing political economy helps explain the persistence and destructiveness of
contemporary conflicts, including those in Darfur, South Sudan, and now
between the SAF and RSF. Conflict between northern Sudan (the present
country of Sudan) and southern Sudan (now the country of South Sudan), as
well as fighting in Darfur in western Sudan, has plagued the greater Sudanese
region for decades.” Ending the current civil war is obviously crucial for
improving the lives of Sudan’s people, as the war is taking an enormous toll
in lives lost, injuries, and displacement. If peace can be restored, there is
substantial reason to hope for major improvements in people’s lives. Other
African countries, including Kenya, Mozambique, Rwanda, and Uganda,
successfully stabilized after periods of internal conflict. Such an outcome is
possible for Sudan as well.

Nonetheless, Sudan faces several major strategic development chal-
lenges, in addition to its ethnic and political divides. Perhaps most import-
ant for agriculture is the management of water resources, an issue that will
likely become increasingly important with climate change. Rebuilding the
country’s transport and damaged or destroyed infrastructure is necessary to
enable rapid economic growth. Major investments are also needed in edu-
cation to increase the skill levels and productivity of Sudan’s labor force.
Strategic choices regarding sectors and locations of public investment will
be crucial.

This book compiles much of the material presented and discussed at
the Sudan Conflict Conference: Navigating Recovery and Resilience, held on
April 14-15, 2025, in Nairobi, Kenya. Marking two years since the conflict’s
onset, the event brought together researchers, policymakers, and humanitar-
ian actors to discuss emerging findings and recovery strategies. Much of the
analysis draws on recent surveys of households, farmers, enterprises, and work-
ers, with many of these designed by the chapter authors.

This book is not only about research findings, however. It also draws upon
other countries’ experiences from comparable conflicts to identify applicable
recovery models. We discuss possible solutions to enhance resilience and facili-
tate sustainable recovery efforts.

2 Unless otherwise noted, in this book, “Sudan” is used to refer to the present-day (2026) country
of Sudan, that is, it excludes the current country of South Sudan.
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FIGURE 1.1 Map of Sudan

Source: HDX (2026).

Note: Dotted lines indicate disputed territories. Boundaries and names shown and designations used on this map do not
imply official endorsement or acceptance by the International Food Policy Research Institute (IFPRI).

Key historical and geographic context

Prior to the independence of South Sudan in 2011, Sudan was the largest
country in Africa by area, and it remains the third largest in the continent
(Figure 1.1). Apart from relatively small mountain zones, the northern half of
the country is desert or semi-desert, while the southern half of the country is
mainly low rainfall savanna woodlands. Most of Sudan’s agriculture is concen-
trated in the southern part of the country, where the Nile and its tributaries
provide water to irrigate about 5 million hectares, approximately one-fourth of
the country’s total cropped area (Sudan, Ministry of Agriculture and Forestry
2015). The White Nile, which flows north from Uganda through South
Sudan and into southern Sudan, and the Blue Nile, which flows northwest
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from the highlands of Ethiopia, meet in Khartoum to form the Nile, which
flows north to Egypt”

Sorghum is the main cereal crop of Sudan and is cultivated on irrigated
land in a semi-mechanized system that uses tractors for land preparation and
on nonirrigated land in a traditional agropastoral rainfed system. Millet is a
major crop in the traditional rainfed sector, while all wheat is cultivated on
irrigated land. About 40 percent of the population raise livestock, which play a
major role in the food system and serve as a store of wealth.

After centuries of shifting rule by outside forces, in 1899, Egypt and
Britain established joint rule of northern and southern Sudan—the two
regions now known as Sudan and South Sudan. Under this arrangement, the
two regions were considered separate provinces and beginning in the 1920s,
passports were required for travel between them. When Sudan declared its
independence in December 1955, both regions were included under the new
central government.

Civilian government lasted only until 1958, however, and military gov-
ernments ruled Sudan from 1958 to 1964, and then again from 1969 to 1985
under Gaafar Nimeiry (Table 1.1). Another coup d’etat in 1989 brought
Omar Al-Bashir to power, initially as part of a military junta. Al-Bashir ruled
until he was overthrown in April 2019 and eventually replaced by Abadallah
Hamdok as prime minister in August of that year.

Hamdok’s government successfully negotiated debt relief and the lifting of
economic sanctions on Sudan in March 2021, but it was overthrown in a mil-
itary coup led by General Abdel Fattah Al-Burhan in October 2021. Hamdok
was reinstated briefly as prime minister from November 2021 until early
January 2022. After January 2022, Sudan effectively had no civilian prime
minister, with power consolidated under military leadership until the army
chief appointed Kamil Al-Taib Idris as prime minister in May 2025 (Reuters
2025). Civil war broke out in April 2023 between the SAF, led by General
Abdel Fattah Al-Burhan, and the RSF, led by Mohamed Hamdan Dagalo

(known as “Hemedti”).

3 Construction and subsequent filling of the Grand Ethiopian Renaissance Dam on the Blue Nile
in northwest Ethiopia led to intense debates between Egypt, Sudan, and Ethiopia regarding
water rights in the greater Nile River Basin.
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TABLE 1.1 Major historical events in Sudan, 19562025

Time frame Event
1956 Sudan gains independence from the United Kingdom and Egypt
1969-1985 Gaafar Nimeiri leads military governments following a coup in May 1969, ruling until his
overthrow in April 1985
1989 Omar Al-Bashir seizes power in a military coup, with support from the National Islamic Front
1997 The United States imposes comprehensive economic sanctions on Sudan, citing sup-
port for terrorism and human rights abuses
1999 Sudan begins exporting oil, marking a turning point in its economic trajectory, and
reducing dependence on agriculture
2003 Conflict begins in Darfur between Sudanese government forces and rebel groups,
leading to humanitarian and political crises
2005 The Comprehensive Peace Agreement is signed between the Sudanese government
and Sudan People’s Liberation Movement, ending the Second Sudanese Civil War
South Sudan declares independence after a referendum in January, formally becoming
2011 a new nation on July 9, 2011. Sudan loses about three-quarters of its oil reserves,
triggering a sharp economic and fiscal crisis.
Aoril 2019 Omar Al-Bashir is overthrown by the military following months of mass protests; the
p Transitional Military Council takes control
Auaust 2019 A transitional government formed; Abdallah Hamdok is appointed prime minister under
9 a power-sharing agreement between civilians and the military
December 2020 The United States officially removes Sudan from its list of State Sponsors of Terrorism
June 2021 Sudan reaches the decision point under the IMF/World Bank Heavily Indebted Poor
Countries Initiative, qualifying for debt relief of more than US$50 billion
October 2021 A military coup led by General Abdel Fattah Al-Burhan dissolves the transitional government
Abdallah Hamdok is reinstated under a political agreement with the military, though the
November 2021 move is widely rejected by pro-democracy groups
January 2022 Abdallah Hamdok resigns
The economic reform program stalls following political instability and the October 2021
2022-2023 o ; g
coup; inflation remains among the highest globally
Aoril 2023 Civil war begins between the SAF, led by army commander Abdel Fattah Al-Burhan, and
p the RSF, led by Mohamed Hamdan Dagalo (also known as “Hemedti”)
The SAF regains control over Khartoum State; the RSF declares the formation of an
April 2025 alternative government (the Government of Peace and Unity) to govern areas under its
control, including parts of Darfur and Kordofan
May 2025 Sudan’s army chief appoints Kamil Al-Taib Idris as prime minister in a move to reestab-
v lish a transitional civilian government
The Quad (the United States, Saudi Arabia, Egypt, and the United Arab Emirates) launch
Sentember 2025 a new peace initiative, which proposes a phased roadmap for Sudan, starting with a
P three-month humanitarian ceasefire to enable expanded relief operations and better
protection for civilians in conflict areas
October 2025 The RSF reportedly regains control over El-Fashir, the capital city of Northern Darfur State
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Economic reforms and outcomes since 1990
Al-Bashir’s government implemented a series of economic reforms in the
1990s, reducing subsidies and ending various monopolies held by public para-
statals. Despite a series of devaluations, however, controls on foreign exchange
remained, contributing to substantial implicit taxation of agriculture for most
of this period. Average price distortions in agriculture, as measured by nomi-
nal rates of assistance, were consistently negative over the 1955-2004 period,
though their magnitude was substantially less in the 1999-2004 period (Faki
and Ahmed 2007). Wheat production on irrigated land in the Jazirah irri-
gation scheme in central Sudan was promoted in an effort to achieve food
self-sufficiency, even though cotton cultivation would have been more profit-
able (Hassan et al. 2000).

The independence of South Sudan in July 2011 compounded these macro-
economic difficulties, as oil revenues had accounted for more than half of the
Sudan government’s revenue and 95 percent of its exports. Subsequent fiscal
deficits led to high inflation, appreciation of the real exchange rate (a mea-
sure of the relative price of tradable goods relative to nontradables), and more
severe price distortions. Macroeconomic distortions steadily increased over
the 2013-2017 period, as domestic inflation exceeded the depreciation rate
of the nominal exchange rate (286 percent versus 31 percent). Thus, the real
exchange rate appreciated by 45 percent, spurring demand for imports, and
ultimately required restrictions on imports in the form of import licenses to
limit the balance of payments deficit (Dorosh 2021).

Real per capita growth in gross domestic product (GDP) slowed consider-
ably over this period, from 6.2 percent between 1991 and 2001, to 3.6 percent
in the next two decades, and to —3.3 percent from 2011 to 2023 (Table 1.2).
Agricultural GDP growth also declined steeply from 6.6 percent to 1.6 percent
in the first two periods, and then fell by 1.9 percent in the last period (2011~
2023). Agriculture’s share in GDP (36.6 percent) was higher in 2023 than in
1991 (32.4 percent), however, because oil revenue and GDP were also lower.
Moreover, the shares of gross domestic savings, gross capital formation, and
exports and imports in GDP all fell steeply between 2011 and 2023.

Despite the generally negative trends observed in major economic vari-
ables, some broad measures of development have improved over the past three
decades. Access to electricity rose from 26.9 percent in 1991 to 66 percent
in 2023. Over the same period, urbanization increased from 29.8 percent to
36.3 percent, and most importantly, life expectancy at birth rose for both

women and men, increasing from 58.3 to 69.6 years for women and from 53 to
63.3 years for men (IMF 2025; World Bank 2025).
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TABLE 1.2 Selected economic variables, Sudan, 1991-2023

Annualized growth rate (%)

1991-  2001- 2011-
2001 2011 2023

Population (millions) 22.5 28.5 36.1 50.0 2.4 24 2.7
GDP, PPP (constant 2021 international §) 70.8  128.9 184.4 1236 6.2 36 -33

GDP per capita, PPP
(constant 2021 international $)

GDP constant 2015, billions 22.0 40.1 57.3 38.4 6.2 3.6 -3.3

Agricultural GDP
(constant 2015 US$, billions)

1991 2001 2011 2023

2,591.9 3,701.5 4,467.6 2,469.2| 3.6 19 48

7.6 14.4 16.9 13.4 6.6 16 -19

Share of agriculture (% of GDP) 324 39.9 30.2 36.6 0.7 -1.0 0.6
Share of industry (% of GDP) 74 13.1 16.2 16.9 0.6 0.3 0.1
Share of services (% of GDP) 60.2 47.0 53.6 46.5 -1.3 0.7 -0.7
Other (% of GDP) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gross domestic savings (% of GDP) 12.9 30.0 33.6 1.9 8.8 1.1 =212
Gross capital formation (% of GDP) 10.5 20.5 23.3 2.2 6.9 1.3 -17.9

Exports of goods and services (% of GDP) 3.3 9.6 12.5 1.1 11.1 27 -183
Imports of goods and services (% of GDP) 11.7 10.7 15.0 1.4 -0.9 34 -18.1
Official exchange rate (SDG/US$) 0.007 2.6 2.7 7902 80.7 0.3 60.7
Consumer price index (2015=100) 0.42 37 118 203P 56.3 12.4 4.6

Source: IMF (2025), World Bank (2025), and authors’ calculations.

Note: 2 = end of period; P = end of period, using estimated annual percentage changes from 2022 to 2023. SDG = Sudanese
pounds. The figures shown for 1991, 2001, and 2011 reflect data for northern Sudan (excluding the economy of the future
South Sudan).

Regional comparisons
Sudan shares many characteristics with neighboring countries, but it also dif-
fers in various ways (Table 1.3). Sudan’s population of 50 million people is
similar to that of Kenya (55.3 million), but less than half that of Ethiopia
(128.7 million) and Egypt (114.5 million). Its urbanization rate is similar to
that of Kenya and Ethiopia, but far less than Egypt’s. Sudan’s GDP per cap-
ita of US$767 (2015) per person is far lower than that of Egypt ($4,111) and
Kenya ($1,808), but only slightly less than Ethiopia’s ($875). From 2020 to
2023, Sudan’s GDP per capita growth rate was sharply negative (—10.1 percent
per year), while the economies of Egypt, Ethiopia, and Kenya all grew by 2.9
to 4 percent per capita per year.

Sudan’s economic structure is most similar to that of Chad and Ethiopia:
agriculture’s share of GDP is 31 to 39 percent for all three countries, but it
is only 16.2 and 10.5 percent for Kenya and Egypt, respectively. The agricul-
ture sector is expanding in these other countries, however, while in Sudan, it
contracted by an average of 1.3 percent per year from 2010 to 2023. Sudan’s
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TABLE 1.3 Selected economic and social indicators, Sudan, 1991-2023

Annualized growth rate (%)

Indicator 1991 2001 2011 2023 12909011‘ 220&11' 22001213'
Access to electricity (% of population) 26.9 29.4 38.3 66.0 0.9 2.7 4.6
Urban population (millions) 6.7 9.3 12.0 18.2 3.3 2.6 3.5
Urbanization rate (% of population) 29.8 325 33.2 36.3 0.9 0.2 0.8
Life expectancy at birth (years)

Women 58.3 61.9 65.9 69.6 0.6 0.6 0.5

Men 53.0 56.9 60.7 63.3 0.7 0.7 0.3

Total 55.6 59.3 63.2 66.3 0.6 0.6 0.4
Poverty rate*

Rural 94.0 85.0 58.0 650 | -1.0 -37 0.9

Urban 80.0 60.0 27.0 350 | -29 -71 2.2

Total 87.0 725 46.5 520 | -1.8 -44 1.0

Source: FAO (2011); UNDP and OPHI (2023), World Bank (2019; 2025), and authors’ calculations.

Note: * Figures for changes in poverty are percentage points per year. The figures shown for 1991, 2001, and 2011 reflect
data for northern Sudan (excluding the economy of the future South Sudan).

poverty rate of 57.2 percent is similar to that of South Sudan, Chad, and
Kenya, the only neighboring countries with recent data.

Similar patterns are seen in other measures of houschold and individ-
ual welfare, many of which are reflected in the Global Hunger Index (GHI)
(Table 1.4). Sudan’s GHI score ranks the country as 110th in the world, placing
it in the same range as Chad, Kenya, and South Sudan but considerably lower
than Egypt. The GHI is an unweighted average of four components measured
in 2023: undernourishment, child wasting, child stunting, and child mortality.
Stunting (low height for age) is particularly high in Sudan (39.6 percent), com-
parable to stunting in Ethiopia and Chad (36.8 and 31.9 percent, respectively).
Life expectancy at birth in Sudan (66.3 years) is similar to that in Kenya (63.6)
and Ethiopia (67.3), which is considerably higher than in Chad (55.1) and
South Sudan (57.6), but 5.3 years lower than in Egypt (71.6).

Microlevel primary survey data used in the book
The analyses presented in this volume draw on a combination of primary and
secondary data sources collected by IFPRI and its partners between 2023
and 2024 (Table 1.5). The primary data comprise a series of national and sub-
national surveys, including rural and urban household panels, and small-
holder farmer surveys. Data collection employed computer-assisted telephone
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TABLE 1.4 Selected indicators, East African countries, 2023

. . South
Chad  Egypt Ethiopia Eritrea Kenya Sudan Sudan

Population (millions) 19.3 1145 1287 3.5 55.3 115 50.0
Population growth rate (%, 2023) 4.6 1.7 2.6 1.8 2.0 41 1.3
Population in urban agglomerations
of more than 1 million 1.6 27.8 55 6.8 6.3
GDP per capita (constant 2015 US$) 567 4,111 875 1,808 767
GDP per capita growth rate B B
(constant 2015 US$, 2020-2023, %) 1929 31 .40 101
Agriculture, value added (% of GDP) 39.4 10.5 30.6 16.2 36.6
Agriculture, value added
(growth rate 2010-2023, %) o 09 13 .. 03 -13
Poverty headcount ratio at $3.65 a day
(2017 PPP) (% of population) 657 ... 669635 572
Global Hunger Index (score)** 36.4 13.2 26.2 25 28.8
Global Hunger Index (country rank)** 125 63 102 100 110

Undernourishment (%) 35.1 8.5 222 345 19.6 1.4

Child wasting (%) 7.8 53 6.8 45 17.4

Child stunting (%) 319 21.1 36.8 17.6 39.6

Child mortality (%) 10.3 1.8 46 3.7 41 9.9 5.2
Life expectancy at birth, total (years) 55.1 71.6 67.3 68.6 63.6 57.6 66.3
Life expectancy at birth, female (years) 57.0 73.8 70.7 70.7 65.9 60.6 69.6
Life expectancy at birth, male (years) 53.2 69.5 64.1 66.5 61.5 54.6 63.3
Source: Welthungerhilfe et al. (2024), World Bank (2025), and authors’ calculations.
TABLE 1.5 Summary of micro-level survey data, collected during 2023-2024

. Data collection ~ Sample . . Geographic

Survey title method size Year/period Population group coverage
Urban Household
Survey 2024 CATI 3,000 July 2024 Urban households 18 states
Urban Household
Survey 2025 CATI 2,513 Feb. 2025 Urban households 18 states
Rural Households CATI 4,504 Jan. 2024 Rural households 18 states
Survey—Wave 2024 ’ '
Smallholder CATI, IVR,
Farmers Survey and CAPI 3,284 Summer 2023  Smallholder farmers 15 states

Source: Authors’ compilation.

Note: IVR = interactive voice recording; CAPI = computer-assisted personal interviews; CATl = computer-assisted

telephone interviews.
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interviews and computer-assisted personal interviews to reach households,
traders, and key informants across 18 Sudanese states. In total, more than
20,000 respondents were covered across multiple survey waves, capturing
detailed information on livelihoods, income, displacement, food consump-
tion, coping strategies, market access, and well-being.

In addition to these primary datasets, the book also utilizes secondary
data sources, including administrative and monitoring data from the World
Food Programme, the Integrated Food Security Phase Classification, and the
UN Food and Agriculture Organization’s market and production databases,
alongside publicly available geospatial, demographic, and conflict datasets.
Together, these data sources provide a robust empirical foundation for assess-
ing the multifaceted impacts of conflict on Sudan’s economy, food systems,
and social resilience.

Organization of the book
This book includes four sections. The first, “Origins and Dynamics of the
Conflict,” consists of this introduction and two other chapters.

Chapter 2, “Origins and Causes of Conflict: Domestic and International
Perspectives,” by Suliman Baldo, covers the historical context of the conflict,
including Sudan’s civil wars (including the secession of South Sudan in 2011)
and the transition from the Al-Bashir regime (1989-2019) to the onset of the
current conflict in early 2023. Baldo argues that recent developments in the
conflict are destroying commercial and trading activities between the areas
controlled by the SAF and RSF. Given the “alarmingly inadequate” response
of the international community to the humanitarian crisis in Sudan, the onus
is on Sudanese stakeholders to work together to end the war and help restore
peace, stability, and a democratic transition.

In Chapter 3, “State Failure and Elite Capture of Sudan’s Agrifood
System,” Danielle Resnick, Hala Abushama, Oliver K. Kirui, and Khalid
Siddig argue that the SAF’s and RSF’s contradicting yet complementary com-
mercial interests are among the key drivers of the conflict in Sudan. Partly
based on 50 key informant interviews, the chapter discusses three distinct
strategies that the SAF and RSF adopted in their business operations: outright
capture of livestock trade, unfair competition in wheat milling, and niche
market development in horticulture. They also note the “oddly synergistic
relationship” between SAF and RSF actors in the cattle sector, in which the
RSF buys cattle in western Sudan and then sells them to SAF-affiliated com-
panies that export herds through Port Sudan.
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Section II of this book, “Economic, Social, and Humanitarian Impacts,”
includes seven chapters based on analysis using various household and enter-
prise surveys, economic simulation models, and other sources.

In Chapter 4, “Monitoring Economic Activities: Leveraging Satellite and
Remote Sensing Techniques,” Zhe Guo and colleagues use satellite-derived
nitrogen dioxide (NO,) concentration data and nightlight intensity data
from March 2023 and May 2023 as proxies for human and economic activity.
Comparing 2023 data with 2022 data from before the conflict, they find that
the most pronounced declines in NO, concentrations and nightlight inten-
sity occurred in Khartoum, Khartoum North, and Omdurman, where the
conflict has been most severe. NO, emissions increased in some smaller cities,
however, as well as in parts of Kassala state (east of Khartoum), which became
major destinations for internally displaced persons.

Chapter 5, “Cereal Production, Markets, and Policy in Sudan,” by Paul
Dorosh, Oliver K. Kirui, and Khalid Siddig, presents state-level data on the
production of major cereals, econometric analysis of market price data for
wheat and sorghum, and simulation model analysis of the effects of disrup-
tions to trade and transport between western and eastern Sudan in 2023.
The model simulations indicate that in the absence of the disruption of
regional wheat markets and higher marketing costs, domestic consumption
of wheat in western Sudan could have been 16 percentage points higher,
assuming wheat imports were allowed to increase to meet demand at import
parity prices.

Chapter 6, “Conflict-Induced Trade Dynamics: A Gravity Framework
Analysis of Sudan’s Agricultural Exports,” by Enock Kojo Ayesu, Lukas
Kornher, Daniel Sakyi, and Hala Abushama, describes an empirical analysis
of the effects of Sudan’s conflict on its trade dynamics and employs an econo-
metric model of exports by country of destination. In addition, using a sim-
pler statistical model, the authors find that exports significantly increased in
2023 for products mainly produced in areas controlled by the SAF (including
sesame, groundnuts, cotton, and other oilseeds). However, exports declined
for products mainly produced in areas controlled by the RSF, such as live ani-
mals, meat, and sorghum. These differing outcomes are likely explained by
the SAF’s control of Port Sudan, the country’s major port, and the surround-
ing areas.

In Chapter 7, “Economywide Impact of Conflict and Pathways to Recovery,”
Khalid Siddig, Zuhal Elnour, and James Thurlow apply a dynamic comput-
able general equilibrium model and an integrated 2021 economywide database
to quantify the conflict’s economic costs and assess the effectiveness of various
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intervention scenarios. Based on the simulation results, the authors recommend
that government and donors prioritize integrated recovery packages that bun-
dle investments in agriculture, include policies to promote the revitalization of
enterprises, and provide household income support. They emphasize the impor-
tance of frontloading cash transfers and provision of working capital to help sta-
bilize consumption and restart private sector activity in the short run, as well as
investments in agriculture to build long-term resilience.

Chapter 8, “Food Consumption Patterns and Dietary Diversity amid
Conflict,” by Fredrik Svensson and Oliver K. Kirui, presents data from the
Comprehensive Food Security and Vulnerability Assessment (WFP 2024)
and similar surveys collected both before the war in early 2023 and after it
began in early 2024. These surveys were conducted through in-person inter-
views, except in some states most affected by conflict in 2024. The analysis
shows a significant increase in the prevalence of inadequate food consump-
tion in South Kordofan, Sennar, and East Darfur, states which were severely
impacted by conflict. Maternal nutrition is especially alarming, with mid-up-
per arm circumference indicating that more than one in four pregnant or lac-
tating women were acutely malnourished.

Chapter 9, “Worsening Food Security in Sudan amid Conflict,” by Oliver
K. Kirui, Khalid Siddig, Alemayehu S. Taffesse, and Hala Abushama, uti-
lizes nationally representative data from the 2022 Sudan Labor Market Panel
Survey, the 2023/24 Sudan Rural Household Survey, and the 2024 Urban
Houschold Survey. Food Insecurity Experience Scale scores indicate a dra-
matic drop in food security after the conflict began, with the share of food-se-
cure households dropping from about 50 percent before the conflict to
between 9 and 20 percent during the conflict. Econometric analysis highlights
that socioeconomic factors, such as education, housing adequacy, and access
to water, played significant roles in mitigating food insecurity before the con-
flict began. However, the influence of these factors has been diminished, with
conflict-induced shocks, including a decline in household income, now signifi-
cantly exacerbating food insecurity.

Chapter 10, “Human Capital at Risk: The Impact of Sudan’s 2023 War on
Healthcare and Education,” by Ebaidalla M. Ebaidalla, Mohammed Gebrail,
Gotada Suliman, Oliver K. Kirui, and Tarig Alhaj, documents how the armed
conflict has exacerbated the problems of Sudan’s health and education sec-
tors. According to data from the 2024 IFPRI Urban Household Survey, most
urban houscholds (78 percent) reported having full access to health services
before the war. By 2024, only 15 percent had maintained full access, and
nearly 25 percent reported no access at all; in Darfur, as much as 64 percent
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had no access. School dropout rates are also extremely high, ranging from an
average of 41 percent in northern Sudan to 75 percent in Darfur. The situa-
tion is particularly acute for girls, as the war has dramatically increased girls’
vulnerability to withdrawal from school, sexual exploitation, and early mar-
riage. Without urgent interventions, Sudan could face a “lost generation” that
is unable to contribute meaningfully to future recovery.

Section III, “Resilience and Recovery Strategies,” includes four chapters
that assess the conflict’s impact on household coping strategies and resilience,
including preferences for aid delivery, as well as the key drivers of vulnerability
and strategic approaches for postconflict reconstruction in Sudan.

Chapter 11, “Shocks, Coping, and Household Livelihood Strategies in
Wartime,” by Oliver K. Kirui and Tarig Alhaj Rakhy, examines the multifac-
eted impact of Sudan’s 2023 conflict on houschold livelihoods, coping mecha-
nisms, and resilience strategies in both rural and urban areas. Using data from
the 2023-2024 National Rural and Urban Household Surveys, the analysis
highlights how preexisting vulnerabilities have been worsened by conflict-re-
lated shocks, especially those related to health and climate in rural areas and
crime, insecurity, and displacement in urban areas. In response to shocks,
households have adopted diverse coping strategies, including food rationing,
asset sales, borrowing, and migration. Remittances, social networks, and
informal economic activities are critical survival tools, particularly among
women. However, these tools are often unstable and insufficient, and formal
assistance is very limited.

In Chapter 12, “Delivering Aid amid Active Conflict and Insecurity:
Digital Transfers for Delivering Social and Humanitarian Assistance in Sudan,”
Kibrom A. Abay, Hala Abushama, Shima Mohamed, and Khalid Siddig inves-
tigate how household preferences for digital cash transfers compare to prefer-
ences for traditional cash or in-kind assistance. Drawing on a computer-assisted
telephone survey of urban respondents across Sudan, the authors find that
about two-thirds of respondents favor digital transfers, underscoring a growing
acceptance of digital modalities, even in areas with limited digital infrastruc-
ture. Preference for digital transfers is significantly higher among those exposed
to armed violence, theft, or insecurity, suggesting that perceived safety is a key
driver. Moreover, trust in financial institutions and nongovernmental organiza-
tions emerges as a critical factor shaping demand for digital modalities.

Chapter 13, “Drivers of Vulnerability and Low Resilience in Sudan,”
by Youssef Chaitani and Hong Pum Chung, uses the Arab Risk Monitor’s
Risk Analysis framework to analyze the connections between conflict, eco-
nomic failure, climate shocks, and governance collapse in Sudan. Key risk
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factors include conflict escalation, including the ongoing warfare between
the SAF and RSF, increased violence in Darfur, and regional spillovers;
climate vulnerability, such as severe flooding, drought, and desertifica-
tion that are worsening food and water insecurity; economic deterioration,
including falling GDP, very high inflation, and widespread unemploy-
ment; and weak governance, with a breakdown in law, service delivery, and
social protection.

Chapter 14, “The Political Economy of Resilience and Economic
Recovery,” by Ibrahim Elbadawi, argues that Sudan’s postconflict national
renewal and reconstruction requires a broad-based participatory peace-
building process. Given the scale of destruction and collapse of social cohe-
sion, however, a multidimensional, transformative peacekeeping operation
is needed to initiate an end to the war and build sustainable peace. Also
necessary is transformative economic growth that promotes interethnic
cooperation by modernizing the economy, accelerating urbanization, and
expanding the middle class. This chapter therefore recommends a strategic
approach to postconflict reconstruction that includes ensuring a more equi-
table political landscape to foster sustainable development and peace, build-
ing pro-growth coalitions, and unleashing agriculture-led growth, anchored
in stronger linkages with industry and services, through agro-industrial
growth corridors.

Section IV, “The Way Forward,” features Chapter 15: “Toward a
Prosperous and Secure Sudan: A Way Forward,” by Khalid Siddig, Oliver
K. Kirui, and Paul Dorosh, which summarizes government development
plans in the years prior to the 2023 conflict. It subsequently describes
major obstacles that must be overcome to achieve goals in three broad areas:
restoring peace and security, achieving broad-based economic growth, and
meeting the food security needs of all households. The book concludes with
a call for a blend of investments to meet humanitarian, development, and
peacebuilding objectives.



INTRODUCTION 17

References

ACLED (Armed Conflict Location & Event Data). 2025. “ACLED Explorer.” Accessed September
19, 2025. https://acleddata.com/platform/explorer

Ahmed, M., M. Raouf, and K. Siddig. 2026. “What Are the Economic and Poverty Implications
for Sudan If the Conflict Continues through 20252” The Journal of Development Studies 62
(1):106-127. https://doi.org/10.1080/00220388.2025.2510642

de Waal, A. 1989. The Real Politics of the Horn of Africa: Money, War and the Business of Power.
Polity Press.

Dorosh, P.A. 2021. “Distributional Consequences of Wheat in Sudan: A Simulation Model
Analysis.” Sudan SSP Working Paper 2. IFPRI. https://hdl.handle.net/10568/142129

Faki, H.H.M. and A.T. Ahmed. 2007. “Distortions to Agricultural Incentives in Sudan (Vol. 2 of 2):
National Spreadsheet (English).” Agricultural Distortions Working Paper No. 44. World Bank.
http://documents.worldbank.org/curated/en/500701468149380536

FAO (Food and Agricultural Organization of the United Nations). 2011. Poverty in the Sudan:
Poverty: A Broad and Multi-Dimensional Concept. Policy Brief. FAO. https://www.fao.org/
agrifood-economics/publications/detail/en/c/122289/

Hassan, R.M., H. Faki, and D. Byerlee. 2000. “The Trade-Off between Economic Efficiency and
Food Self-Sufficiency in Using Sudan’s Irrigated Land Resources.” Food Policy 25 (1):35-54.
hetps://doi.org/10.1016/50306-9192(99)00063-9

HDX (Humanitarian Data Exchange). 2026. “Sudan— Subnational Administrative Boundaries.”
Accessed

March 18, 2026. https://data.humdata.org/dataset/cod-ab-sdn

IMF (International Monetary Fund). 2025. “International Financial Statistics.” Accessed August
28,2025. https://data.imf.org/regular.aspxtkey=61545850

Reuters. 2025. “Sudan Army Chief Appoints Former UN Official Idris as Prime Minister.” Reuters,

May 19. https://www.reuters.com/world/africa/sudan-army-chief-burhan-appoints-former-

un-official-kamil-idris-prime-minister-2025-05-19/

Sampson, E. 2025. “Disaster by the Numbers: The Crisis in Sudan.” New York Times, January 7.
https://www.nytimes.com/2025/01/07/world/africa/sudan-genocide-numbers.html

Siddig, K., K.A. Abay, O.K. Kirui, H. Abushama, S. Mohamed, and T. Rakhy. 2025. IFPRI-Sudan:
Generating Evidence-Based Solutions for Strengthening Humanitarvian Response and Economic

Resilience. Sudan SSP Brief April 2025. IFPRI. https://hdl.handle.net/10568/174025.

Sudan, Ministry of Agriculture and Forestry. 2015. The State of Sudan’s Biodiversity for Food and
Agriculture. Ministry of Agriculture and Forestry. https://openknowledge.fao.org/server/api/
core/bitstreams/4d154bff-c7e3-4113-a12¢-51992b1825¢5/content



https://acleddata.com/platform/explorer
https://doi.org/10.1080/00220388.2025.2510642
https://hdl.handle.net/10568/142129
http://documents.worldbank.org/curated/en/500701468149380536
https://www.fao.org/agrifood-economics/publications/detail/en/c/122289/
https://www.fao.org/agrifood-economics/publications/detail/en/c/122289/
https://doi.org/10.1016/S0306-9192(99)00063-9
https://data.humdata.org/dataset/cod-ab-sdn
https://data.imf.org/regular.aspx?key=61545850
https://www.reuters.com/world/africa/sudan-army-chief-burhan-appoints-former-un-official-kamil-idris-prime-minister-2025-05-19/
https://www.reuters.com/world/africa/sudan-army-chief-burhan-appoints-former-un-official-kamil-idris-prime-minister-2025-05-19/
https://www.nytimes.com/2025/01/07/world/africa/sudan-genocide-numbers.html
https://hdl.handle.net/10568/174025
https://openknowledge.fao.org/server/api/core/bitstreams/4d154bff-c7e3-4113-a12e-51992b1825c5/content
https://openknowledge.fao.org/server/api/core/bitstreams/4d154bff-c7e3-4113-a12e-51992b1825c5/content

18 CHAPTER1

UNDP (United Nations Development Programme) and OPHI (Oxford Poverty and Human
Development Initiative). 2023. Global Multidimensional Poverty Index 2023: Unstacking
Global Poverty: Data for High Impact Action. UNDP and OPHI. https://hdr.undp.org/

system/files/documents/hdp-document/2023mpireporten.pdf

UNHCR (United Nations High Commissioner on Refugees). 2026. Sudan Situation Map Weekly
Regional Update - 02 February 2026. UNHCR. https://data.unhcr.org/en/documents/
details/120945

UNICEF. 2025. “Every Day Matters: UNICEF Is Responding to the Urgent Needs of
Children and Families during the Ongoing Conflict.” UNICEF Stories, blog. March 24.

https://www.unicef.org/sudan/stories/every-day-matters

Welthungerhilfe, Concern Worldwife, and IFHV (Institute for International Law of Peace
and Armed Conflict). 2024. Global Hunger Index: How Gender Justice Can Advance
Climate Resilience and Zero Hunger. Welthungerhilfe, Concern Worldwide, and IFHV.
hteps://www.globalhungerindex.org/pdf/en/2024.pdf

WEP (World Food Programme). 2024. Comprehensive Food Security and Vulnerability Assessment
(CFSVA), Q1 2024. Internal Dataset (Unpublished).

World Bank. 2019. Sudan Programmatic Poverty Assessment: Poverty and Inequality in Sudan,
2009-2014. World Bank. https://doi.org/10.1596/34059

World Bank. 2025. “World Development Indicators.” Accessed February 1, 2025.

https://databank.worldbank.org/source/world-development-indicators



https://hdr.undp.org/system/files/documents/hdp-document/2023mpireporten.pdf
https://hdr.undp.org/system/files/documents/hdp-document/2023mpireporten.pdf
https://data.unhcr.org/en/documents/details/120945
https://data.unhcr.org/en/documents/details/120945
https://www.unicef.org/sudan/stories/every-day-matters
https://www.globalhungerindex.org/pdf/en/2024.pdf
https://doi.org/10.1596/34059
https://databank.worldbank.org/source/world-development-indicators

Chapter 2

ORIGINS AND CAUSES OF SUDAN’S CONFLICT:
DOMESTIC AND INTERNATIONAL PERSPECTIVES

Suliman Baldo

he war between the Sudanese Armed Forces (SAF) and its subsidiary para-
Tmilitary Rapid Support Forces (RSF) that began in April 2023 follows

a succession of civil wars that devasted the economically marginalized,
socially ostracized, and politically disenfranchised southern and western regions
of Sudan, but it has now brought the conflict to the country’s geographic and
economic power center. Unlike the decades-long North—South civil wars or the
ongoing deadly conflict in Darfur, today’s conflict began in Khartoum and the
agriculturally rich heartland of Central Sudan, bringing death and destruction
to the central Aj Jazirah and Sennar states, before moving south and west to
Darfur and Kordofan. The same historical, economic, political, and ethnic fac-
tors that fueled those previous conflicts are at play now, as the belligerent fac-
tions seek to control the country’s resources. This time, however, after working
together to halt efforts to democratize Sudan, the SAF and RSF turned on each
other, each secking to dominate the kleptocratic state system.

The tripartite capital of Khartoum, Khartoum North, and Omdurman,
which is now largely decimated, expanded over decades of rural-urban migra-
tion waves spurred by ill-advised development policies and the wars in the
peripheral states. By the 2020s, this metropolis was home to an estimated
7 million people. The SAF and RSF have waged their fiercest battles in these
densely populated cities, engaging in street fights and artillery duels and using
the Air Force and armed drones. This urban warfare has destroyed decades of
investment in commercial and industrial assets and the supporting energy and
telecommunications networks.

Sudan’s protracted conflicts are rooted in mismanagement of ethnic and
regional divisions (see Thomas 2009), competition over resources, and the
insatiable appetite of ruling elites for control of natural resources in the coun-
try’s marginalized peripheries. In this chapter, we summarize the long history
of these conflicts and the entrenchment of the kleptocratic system, and then
look in more depth at the impact of the current war. These sections examine
its impact on the economy and community survival mechanisms, divisions
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within Sudan, and the response and objectives of neighboring countries and
major powers. The chapter concludes with some thoughts on escaping the
cycle of crisis and conflict and moving forward in Sudan.

Political regimes, war economies, and food crises
in Sudan: 1956-2025

Structural inequities in the distribution of power and wealth between Sudan’s
dominant elites (primarily drawn from the central and northern riverain
regions) and the population in peripheral areas are at the core of the country’s
chronic instability and repeated violent conflicts. These inequities are com-
pounded by bitter identity disputes, rooted in the failure of successive post-
independence governments to effectively manage Sudan’s rich ethnic, linguistic,
cultural, and religious diversity. Instead of fostering inclusion, successive ruling
elites have imposed Arabic language and culture, as well as a specific interpre-
tation of Islam, as the country’s official identity, while also fomenting conflict
among groups at the local level (Mohammed 2000).

Initially, the modernizing influences of education, mass media, and state
administration supported the gradual “Sudanization” of the population,
defined as the consolidation of varied traditions into a unified and distinc-
tive national identity (Iyob and Khadiagala 2006). However, the more radi-
cal and coercive policies of Islamization and Arabization implemented by the
regime of Omar Al-Bashir (1989-2019) exacerbated divisions through the
educational curriculum, state-controlled mass media, and, in areas of resis-
tance, aggressive military force. These policies led to the 2011 secession of
South Sudan, a region that had been home to a third of the country’s pop-
ulation. This long history of marginalization, identity-based conflict, and
disregard for human rights continues to frustrate Sudan’s struggle for peace
and stability.

A brief timeline of events since Sudan’s independence in 1956 illustrates the
country’s chronic instability. These decades have been marked by a recurring
cycle of short periods of civilian rule interrupted by military coups, then fol-
lowed by popular uprisings that restore democratic governments—only for the
military to seize power again. Throughout this turbulent period, state policies
have generally favored those with political connections and geographic advan-
tages. Power remained concentrated in the hands of elites from northern and
central Sudan, who benefited from state-led agricultural schemes, infrastructure
(such as the large-scale irrigation projects), and access to markets, while small
farmers, tenants, and laborers remained marginalized (Berridge et al. 2022).
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1956-1969: Fragile civilian rule and early military centralization

Sudan’s first experiment with parliamentary democracy (1956-1958) unfolded
with its independence under Prime Ministers Ismail al-Azhari and Abdallah
Khalil. The new state inherited a mixed economy built around the colonial
era’s Jazirah irrigation scheme in central Sudan and cotton exports, but struc-
tural inequities and southern marginalization quickly generated rebellion. The
First Civil War (1955-1972), which began even before independence, drained
resources and disrupted agricultural production in the South.

A military coup in 1958 brought General Ibrahim Abboud to power.
Abboud inaugurated a centralized, state-led development policy and early
industrialization projects. However, assimilationist policies toward the South
and the neglect of peripheral economies fueled hardship and insurgency. The
October Revolution of 1964, consisting of a civil disobedience campaign
spearheaded by opposition groups including trade and student unions, forced
Abboud to hand over power to their representatives. This initiated a one-
year civilian transition and led to an elected government months later, but the
transitional rule was marked by political fragmentation, weak fiscal manage-
ment, and continued conflict.

In terms of agriculture, the 1956-1969 period saw the expansion of gov-
ernment irrigation projects, such the Managel Extension of the Jazirah
Scheme and Khasm Al-Girba project, while private owners consolidated their
holdings in the rainfed mechanized farming areas, particularly in Gedaref

state (Ali 1989).

1969-1985: Nimeiri’s shifting economic models and renewed war

The May Revolution of 1969 ushered in the long rule of Colonel Jaafar Nimeiri,
whose policies oscillated between socialism and neoliberal reform. Initially, his
regime pursued nationalization and state control over key industries (1969-
1977), which disrupted private agricultural enterprise and centralized food sup-
ply chains. Following IMF-led reforms in 1978, economic liberalization policies
prioritized export crops and austerity, which undermined rural livelihoods and
food affordability. Foreign investments, mainly from Arab sovereign funds and
private businesses, and joint ventures in the agricultural sector increased consid-
erably, favoring the expansion of large-scale rainfed and irrigated mechanized
farming (Ali 1989). This expansion came at a cost for small-scale subsistence
farmers. Not only did these farmers receive little or no state support for pro-
ductivity improvements, but also the expansion of mechanized farming often
displaced them from their lands, thus reducing their food security and forcing
them to join the growing population of rural-urban migrants.
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In 1972, the Addis Ababa Agreement ended the First Civil War and
brought a decade of relative stability and agricultural recovery to the South.
However, Nimeiri’s 1983 unilateral abrogation of southern autonomy and
imposition of Sharia laws in the entire country reignited the conflict, trig-
gering the Second Civil War (1983-2005). The Sudan People’s Liberation
Movement/Army (SPLM/A) emerged in 1983 under southern command-
ers frustrated by the central government’s betrayal of the Addis Ababa
Agreement. Key among their motivations was the protection of the South
Sudanese right to benefit from resources in their region, namely the newly dis-
covered oil and water.

The renewed fighting devastated farming regions, leading to prolonged
food crises, and redirected state resources toward war, laying the foundations
of a militarized and extractive economy. Mounting hardship led to Nimeiri’s
ouster after a countrywide civil disobedience campaign led by students” and
workers” unions in April 1985.

1985-1989: Fragile civilian transition and economic crisis

The transitional government under General Abdel Rahman Swar al-Dahab, as
head of a sovereignty council overseeing a technocratic government appointed
by trade unions and opposition parties, and the elected government of Prime
Minister Sadiq al-Mahdi that followed faced a collapsing economy burdened
by external debt and austerity measures. Market liberalization without insti-
tutional reform deepened inequalities, while the continuing war against

the SPLM/A consumed scarce resources. Food insecurity intensified amid
drought and displacement, culminating in the famines of the 1980s, the worst
in a generation.

At the peak of the second North-South civil war, in 1988, Northern Bahr
al-Ghazal state (now in South Sudan) suffered a famine that ranks as one of
Sudan’s worst manmade humanitarian disasters. Tens of thousands died and
hundreds of thousands more were displaced. Relentless government bom-
bardments destroyed the subsistence farming and livestock livelihoods of the
predominantly Dinka local communities and caused the collapse of their mar-
kets, leaving them vulnerable to famine even as food aid was blockaded. The
government’s weaponization of hunger and the involvement of some SPLM
commanders and traders in diverting food and manipulating exchange rates
for their own benefit resulted in devastation that prompted the international
community to launch Operation Lifeline Sudan in 1989 (Keen 1994).

Political paralysis in the central government paved the way for the Islamist-

backed coup of June 1989.
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1989-2019: The Bashir era—Islamization, oil economy, and
structural famine

The Ingaz (Salvation) Regime of Omar Al-Bashir, backed by the National
Islamic Front, transformed Sudan’s political economy into a fusion of military
control, ideological Islamization, and economic patronage.

In the early 1990s, international isolation and blanket economic and trade
sanctions imposed by the United States (following its designation of Sudan
as a supporter of international terrorism) forced a cycle of extreme austerity
and a turn toward self-sufficiency and state monopolies, while war expanded
into Sudan’s resource-rich peripheral areas. The sanctions generally increased
food insecurity by blocking agricultural inputs and discouraging export mar-
kets. However, large exports of oil beginning in 1999 shifted the economy
toward petroleum, spurring growth and urban consumption but deepening
regional disparities.

Under Bashir’s regime, an elaborate kleptocratic system of governance
developed, using violence to maintain control of national wealth, and dispens-
ing its proceeds to those in the inner circles of power at the cost of rural popu-
lations (Lanfranchi and Hoffman 2023). This kleptocratic system is a primary
driving force in all Sudan’s civil wars, and conflict has remained endemic as a
result. The regime represented a sophisticated iteration of what Alex de Waal
refers to as the “military-commercial complex” that dominated Sudan during
the colonial as well as the postcolonial periods (De Waal 2023). The kleptoc-
racy—deeply embedded in state institutions, the security establishment, and
further entrenched through aggressive ideological propagation—survived the
fall of Bashir and his ruling National Congress Party in April 2019, following
months of pro-democracy protests, and its influence within state institutions
remains pervasive today.

Bashir’s era was one of never-ending wars, and periodic droughts and
displacement compounded food insecurity across the peripheral states. In
1991, a major setback was dealt to southern unity when a leadership split
within the SPLM/A divided the movement along Dinka, Nuer, and Shilluk
lines, triggering interethnic factional fighting whose legacy still shapes ten-
sions in South Sudan. During the 1990s, as intra-South wars intensified,
the New Sudan Council of Churches, supported by the Sudan Council
of Churches and tribal elders, launched people-to-people peace processes
that helped restore relations among warring factions and communities
(Bradbury et al. 2006). “Peace markets” later emerged across frontlines, sus-

taining trade and livelihoods despite government attempts to suppress them
(Rolandsen 2019).
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In the “Three Areas” of Abyei, the Nuba Mountains, and Southern Blue
Nile—geographically northern but culturally and politically allied with the
South—rebellion that lasted from the mid-1980s to 2011 reflected shared
marginalization and grievances.

In the late 1990s, castern Sudan, the Beja Congress, and the Free Lions of
the Rashaida tribe joined forces under the Eastern Front, aligning with the
Eritrea-based National Democratic Alliance to challenge the Bashir regime.
Fighting involved sabotage, raids, and landmines, causing severe civilian suf-
fering. Although a series of agreements have incorporated provisions for the
East, many of eastern Sudan’s deep-rooted grievances over exclusion and
underdevelopment remain unresolved.

As prospects for peace in the South improved after 2002, Darfur, another
marginalized region, rose up to demand inclusion. In Darfur, insurgents pro-
tested exclusion, inequitable development, and the manipulation of land and
tribal systems, leading to a devastating conflict that killed about 300,000
and displaced more than 2.5 million between 2003 and 2007. While vio-
lence ebbed after 2008, a series of peace accords—including the 2020 Juba
Agreement—were poorly implemented, though local “tribal peace confer-
ences” achieved limited reconciliation. However, following South Sudan’s
secession in 2011, unresolved questions about forces that fought as part of the
SPLM/A (known as the SPLM-North) reignited conflict in the new south-
ern regions of the Nuba Mountains and Blue Nile, marked by aerial bombard-
ments, displacement, and the use of ethnic militias.

These various conflicts served as sustained militarized extraction systems
that enriched elites while impoverishing agrarian communities. During the
Bashir regime, state development policies were largely designed to preserve the
ruling coalition of Islamist businessmen and security elites rather than to pro-
mote equitable growth. Resource extraction from Sudan’s peripheries financed
projects that reinforced this alliance.

The 2005 Comprehensive Peace Agreement (CPA) formally ended the
22-year civil war in South Sudan, one of the longest and deadliest in the con-
tinent. Built around North-South power- and wealth-sharing arrangements,
the CPA granted South Sudan regional autonomy duringa six-year period.
Southerners voted for independence in the 2011 referendum, leading to the
secession of South Sudan and Sudan’s loss of 75 percent of the oil reserves
and revenue.

Anticipating the economic shocks that would result from the secession
of South Sudan, Bashir’s Finance Minister Abdelrahim Hamdi warned that
elections and possible secession threatened the regime’s hold on power. He
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proposed rapid, large-scale investment in the sparsely populated “geographical
North,” arguing that improvements in infrastructure and employment there
would consolidate the ruling National Congress Party’s electoral base. Hamdji’s
proposal evolved into state policy, channeling major infrastructure, agricultural,
and hydroelectric investments—Ilargely financed by Chinese loans—into the
North, East, and Center, an area critics dubbed the “Hamdi Triangle.” Research
by the AidData Lab shows that the bulk of Chinese development finance
between 2000 and 2011, Sudan’s revenue taken from the South during the “Oil
Decade,” was directed to these regions (Roessler 2013; Verhoeven 2015). This
spatial concentration reflected a deliberate political calculus to reward loyal
constituencies and strengthen regime control over core territories.

After South Sudan’s secession in 2011, the loss of oil income triggered eco-
nomic collapse, currency crises, and recurrent food price shocks. The seces-
sion stripped Sudan of more than half its fiscal revenue and 95 percent of its
exports. This loss undermined the regime’s patronage system, weakened its
grip on security institutions, and led to the adoption of extreme austerity mea-
sures. As economic conditions deteriorated, grassroots networks of youth and
women—the Resistance Committees—emerged to provide community sup-
port and mutual aid, operating quietly but effectively under severe economic
and political repression.

These committees evolved into resilient, horizontally organized structures
that could survive government crackdowns. Through widespread training,
debate, and coordination, they built a movement grounded in transparency
and equality. When professional associations and opposition parties joined
forces with them in the last quarter of 2018, the resulting alliance—the Forces
of Freedom and Change (FFC)—led mass demonstrations, strikes, and sit-ins
that culminated in the December Revolution and signaled the regime’s loss of
legitimacy. Bashir’s 30-year regime was overthrown in April 2019.

2019-2023: Transitional hopes and renewed breakdown

The Transitional Government (2019-2021), comprised of both civilian and
military leaders under Abdalla Hamdok and SAF commander Abdel Fattah
al-Burhan, sought economic stabilization through subsidy reforms and reen-
gagement with international institutions. Their democratic shift and reform
measures paved the way for Sudan’s removal from the US list of state sponsors
of terrorism and the lifting of remaining economic sanctions. The short-lived
2020 Juba Peace Agreement, which the transitional government signed with
remnants of Darfur armed movements, promised regional integration but
proved difficult to implement.
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In October 2021, a coup staged jointly by the SAF and the RSF ended
civilian participation, returning Sudan to military rule under Burhan and the
RSF commander, Mohamed Hamdan Dagalo Hemedti. The joint SAF/RSF
coup was aimed at ending far-reaching macroeconomic reforms initiated by
the transitional cabinet, which threatened the military’s control of multiple
sectors of the economy.

FFC dissident factions, eager to have a place in the coup government,
paved the way for the coup by calling on the army to take power. Sudan’s
Islamist Movement’s hardliners, other stalwarts of Bashir’s ruling party, and
business barons also mobilized their constituencies in favor of the coup. The
new regime relied increasingly on gold exports, smuggling, and rent-secking,
intensifying informal war economies that inflated food prices through illicit
taxation and restricted access to basic goods.

Relations between the SAF and RSF, however, were not as close as their joint
interventions to derail Sudan’s transition to democracy suggested. Despite the
SAF’s role in establishing the RSF in 2013 as a proxy counterinsurgency force
and building it into a de facto parallel army by training, arming, and equipping
its fighters, signs of latent tensions between the two forces built up for years. A
key factor was the fierce rivalry between the SAF’s enterprises and the private
family businesses of the RSF commanders for control of ever-expanding shares
in key sectors of the economy, including the mining, agricultural, livestock, con-
struction, and banking sectors (Cartier et al. 2022). Further, Hemedti’s per-
sonal political ambitions had grown as the RSF gained prominence as Bashir’s
favored force. Hemedti was particularly concerned about the return of the
Islamists, who blamed him for Bashir’s ouster in 2019, to influential positions in
the state apparatus, which he denounced in several public speeches.

With signs in 2022 that the coup partners were rapidly hurtling toward a
head-on collision, civilian FFC leaders and former transition partners of the
military stepped in, joining mediation efforts led by the Sudan missions of the
United States, the United Kingdom, Saudi Arabia, and the UAE to reduce
the tensions and prevent an imminent conflict. These efforts were coordi-
nated with those of the UN Integrated Transition Assistance Mission in the
Sudan, the African Union, and the subregional Intergovernmental Authority
on Development.

A Framework Political Agreement reached in these negotiations and
signed in December 2022 stipulated the establishment of a civilian-led gov-
ernment during a two-year transition period and the military’s exit from pol-
itics. Coming shortly after a process that civilians initiated to ease the exit
of the military from political control neared its conclusion, the Framework
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Political Agreement contained the seeds of its own failure as it required the
integration of the RSF into the SAF but left responsibility for this to the mil-
itary. Tensions between the SAF and RSF escalated during the first quarter
0f 2023 over disagreements about the timeline for integrating the RSF into
the national army and the place of the top RSF commanders in the chain of
command after the integration. The RSF commanders feared the loss of their
political influence and the financial autonomy that came with it. Ultimately,
these tensions erupted into yet another civil war.

2023-2025: The SAF-RSF war and the collapse of
national markets

The outbreak of full-scale war between the SAF and RSF in April 2023
marked the fragmentation of the state and the near-total collapse of formal
economic governance. As the conflict spread from Khartoum and the cen-
tral states to Kordofan and Darfur, food systems disintegrated: transport
routes were cut, irrigation schemes abandoned, and grain markets captured by
armed actors.

By mid-2025, SAF offensives had reestablished control over Khartoum,
Jazirah, and Sennar, while the RSF entrenched itself in Darfur and parts of
Kordofan. These territorial divisions, coupled with ad hoc taxation and loot-
ing, entrenched a de facto partition of Sudan into competing war economies,
each sustaining its forces through coercive resource extraction. The result has
been one of the world’s most acute and widespread food crises—rooted not in
drought or global shocks, but in Sudan’s recurrent wars.

The war economy and its impact on community
survival mechanisms

The ongoing war has bred a destructive economy, where warring factions and
their allied forces exploit the population and natural resources to finance their
military campaigns. Their predatory practices include various forms of vio-
lence against civilians, which are systematically destroying traditional survival
strategies and conflict resolution mechanisms that communities have relied on
for generations to navigate natural and manmade crises.

Compounding this devastation are growing polarization and societal divi-
sions, fueled by the spread of propaganda and hate speech on social media,
which are eroding the country’s social fabric. This loss of societal cohesion not
only deepens the immediate humanitarian crisis but also poses a long-term
threat to the prospects for reconciliation and recovery.
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Pressures created by the warring parties, including prevailing insecurity,
diversion of food aid, and several forms of large-scale corruption that directly
impact food production, have led nearly 12 million people to flee their homes
(UNHCR 2026). A majority of these internally displaced people are food
producers and service providers who have abandoned their subsistence agricul-
ture and trade in surplus products and are now dependent on the generosity
of host communities and international humanitarian relief, when the warring
parties allow humanitarian supplies to reach them.

Rampant misappropriation of humanitarian supplies intended for the peo-
ple displaced by the warring parties and other armed actors has aggravated the
famine conditions and serious food insecurity now prevailing in large regions
of Sudan. Attacks on humanitarian convoys and workers by the belligerents
have multiplied, and volunteers staffing community kitchens are often targets
of harassment, arbitrary detention, and killings (STPT 2024).

Perhaps the most egregious and crude means of financing Sudan’s war is
the massive and systematic looting by RSF fighters of valuables, including
four-wheel vehicles and gold jewelry that Sudanese families use as savings.

As occurred in the Central African Republic during the 2013 military cam-
paign that helped place the rebel Seleka movement in power, the RSF offen-
sive to conquer Khartoum and other areas has turned into a massive campaign
of plunder. According to media reports, stolen vehicles have found their way
to South Sudan, Chad, and other countries of the Sahel, creating an illicit
market sustained by the decimation of the savings of Sudan’s middle class. In
Khartoum, there have been successive waves of looting of factories, businesses,
and empty private residences.

War booty motivates RSF fighters to seck new targets and discourages
them from establishing any form of governance or service provision in the
areas they occupy. For example, in the relatively rich farming communities in
Aj Jazirah state, RSF fighters established protection rackets, requiring farmers
to provide the fighters with food supplies to avoid violent repression.

Another key source of revenue, particularly for the RSF, has been extortion
of payments at checkpoints and other forms of illegal taxation in the areas
under its control. For example, businessmen who moved goods and machinery
from Khartoum to Aj Jazirah and other stable states at the beginning of the
current war were able to do so only after making large payments to the RSF
commanders for safe passage of the cargo and personnel.

Pragmatic exchanges between SAF- and the RSF-controlled areas have
occurred throughout the war. For instance, shortly after the conflict’s out-

break, the RSF laid siege to El-Obeid, the capital of North Kordofan and
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home to Sudan’s largest exchange for agricultural products, and engaged the
SAF garrison there in frequent skirmishes. However, fuel, consumer goods,
and medicine continued to flow to El-Obeid from both SAF and RSF areas,
while dozens of trucks loaded with agricultural products and livestock left
the city daily for sale in markets in the SAF-controlled areas and for export
to international trade partners. In addition, petroleum products smuggled
from Libya reached El-Obeid.! However, the RSF set up tollgates to demand
payments from commercial and passenger vehicles traveling to and from

the city.

Like El-Obeid, the town of El-Dabba in Northern state has become a cru-
cial hub for commercial exchanges between the SAF-controlled northern and
eastern states and the RSF-controlled western states. Its strategic and rela-
tively secure location led to a surge in commercial activities following the out-
break of the war. Relief agencies moved their warchouses to the city, using it
as a base for distributing food supplies to conflict-affected areas. This shift
created new employment opportunities. Meanwhile, the El-Dabba Chamber
of Commerce, under the guise of collecting fees in cash and in kind for sup-
porting the war effort, assumed tax collection powers typically held by state
and municipal authorities, despite being managed by volunteer support-
ers of the SAF. The added financial burden forced an unknown number of
traders and transporters to seek ways to evade the payments or to abandon
their work.

Since the start of the war, the livestock sector has been damaged by loot-
ing, the lack of inputs including feed and vaccines, displacement from graz-
ing areas, and disruptions in the supply chain. Most of the key production
areas are now in RSF-controlled areas, but final export markets are largely in
SAF-controlled areas. SAF companies have maintained significant livestock
exports, but in many cases, they are selling animals raised in RSF-controlled
areas and the RSF has been able to extract considerable illicit revenues for
their transport.

As a result of these wartime exchanges, livestock exports—mainly to
Saudi Arabia and Egypt—were thriving, earning a record US$879 million by
July 2024, during the 15 prior months, despite the destruction of Sudan’s larg-
est industrial, commercial, and infrastructure enterprises (Nougud 2024).
However, many exporters failed to repatriate and deposit the mandatory per-
centage of their overseas sales back into Sudan, prompting the Central Bank

1 Information drawn from frequent author phone interviews with El-Obeid residents, May 2023—
October 2024.
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of Sudan to issue an ultimatum to approximately 250 companies. These firms
were instructed to comply with export regulations or risk being removed from
the registry of exporters. The ultimatum’s effectiveness may be limited, how-
ever, given that the largest exporters of livestock and processed meat were
companies controlled by the SAF and influential traders closely aligned with
the military (Al-Rakoba Editors 2024).

Economic partition in the making

As this chapter went to press, a de facto territorial divide was consolidating
in Sudan, with both the SAF and the RSF establishing civilian governments
in their respective areas of control. Battlefront developments in the second
half of 2024 rapidly shattered the commercial and trading activities between
the SAF- and RSF-controlled areas. The disruption of these exchanges poses
adirect threat to the national economy and humanitarian interventions,
adding to the survival challenges facing the millions of people displaced by
the war.

SAF’s air force repeatedly bombed large markets in the towns of El-Daein,
Nyala, Mellit, Kebkabia, and al-Kuma in a campaign apparently meant to
disrupt commercial activities in RSF areas, among other objectives. The air-
strikes have killed and injured hundreds of civilians, and destroyed commer-
cial assets in the targeted towns. The RSF alleged that Egypt was providing air
support to the SAF and retaliated in October 2024 by imposing an embargo
on export to Egypt of 12 commodities produced in western Sudan, including
sesame, groundnuts, gum arabic, sorghum, millet, livestock, and gold (Sudan
War Monitor 2024).

As prices of the banned commodities fell rapidly in RSF-held areas in
Darfur and Kordofan, farmers, traders, transporters, and workers in these
value chains suffered great losses. The impact of the export ban in El-Dabba
was equally devastating. The number of trucks leaving El-Dabba to Darfur
averaged 30 to 40 trucks per day but fell to an average of 12 to 16 per day after
the ban. Most of these trucks traveled to East Darfur and West Kordofan
states, and a few went to the once-busy trading hub of Mellit in North Darfur.
Insecurity on the road to Mellit and repeated SAF airstrikes on the town and
its market forced most traders and inhabitants to abandon the town.

In May 2025, the RSF looted gum arabic valued at approximately
US$75 million from the EI-Nuhud market and other production hubs.

2 Information drawn from author messaging with a key informant in El-Dabba.
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The cumulative value of stolen gum arabic alone is estimated at around

$150 million, demonstrating the RSF’s capacity to sustain its war effort
through large-scale plunder and illicit trade. The RSF has also financed itself
through the systematic theft of other valuable commodities, notably agri-
cultural produce and copper stripped from electric cables and transformers
(Craze and Makawi 2025).

The gum arabic seizure illustrates how the war is disrupting supply chains
and pushing foreign buyers to seek new sources; long-time suppliers in Sudan
now face competition from exporters in Chad, Kenya, and South Sudan.
However, through such operations, the RSF has consolidated control over
trade routes and revenue streams, reinforcing its influence in contested territo-
ries (Craze and Makawi 2025).

In addition, in late 2024 and early 2025, the RSF acquired more sophis-
ticated militarized drones that it used to destroy large electric power trans-
formers in the SAF-held northern and eastern states, including in Merowe and
Dungla in the Northern State and other cities across SAF-held areas, includ-
ing Khartoum, triggering outages in several states.

The Central Bank of Sudan’s introduction of new banknotes in denom-
inations of 500 and 1,000 pounds in November 2024 can be seen as part of
the SAF’s economic warfare against the RSF. The Central Bank justified the
measure as a means to counter widespread forging of older notes as well as the
looting of large amounts of cash from banks and freshly printed bills from the
Currency Printing House when it was occupied by the RSF at the beginning
of the war (Sudan, CBoS 2024). The Central Bank also required the pub-
lic to deposit their holdings of old bills in existing or new bank accounts in a
step to encourage the use of digital money. Since there have been no operating
banks in RSF-held areas since the beginning of the war, the RSF rejected the
Central Bank’s policy categorically and instructed populations in areas under
its control to continue using the old banknotes while it prepared to intro-
duce a basket of currencies, including the dollar, for financial transactions
(Ismail 2024).

Millions of people are facing severe survival challenges due to the wide-
spread insecurity and turmoil in Sudan described above. However, there are
also signs of resilience. Building on the networks developed in the resistance
to Bashir, thousands of Sudanese youth and women have come together to
create emergency response rooms to meet the needs of their neighbors. With
support from Sudanese communities abroad, and increasingly from private
and international donors, they provide food, medical care, and other much
needed services.
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Broader implications and international
perspectives

The conflict has exacerbated Sudan’s humanitarian crisis, forced millions

to flee their homes, and created instability across the region. Neighboring
nations such as Chad, South Sudan, Eritrea, Ethiopia, and Egypt are strug-
gling to manage the spillover impacts, including the influx of refugees and ris-
ing cross-border tensions.

Thus, the war in Sudan has transformed the country into a stage for com-
peting regional and international powers, all seeking to assert their influence
in the East Africa and Greater Horn of Africa regions as well as across the
Sahel. Fighters from Chad and the Sahel have joined the RSF, while Ethiopian
Tigrayan refugees were reportedly recruited by the SAF. As the conflict drags
on, external powers have increased their involvement. The UAE has pro-
vided substantial military and logistical support to the RSF, while countries
including Iran, Turkey, Egypt, and Saudi Arabia—each pursuing their own
strategic goals in Sudan, the Horn of Africa, and the Red Sea—have backed
the SAF and the Port Sudan government that is under SAF’s control. These
nations are also motivated by their reliance on Sudan for resources critical to
their economies.

Sudan’s strategic importance is further underscored by its 853 km coast-
line along the Red Sea, a vital international trade route. Russia has provided
economic, military, and diplomatic support to the Port Sudan government,
anticipating that Sudan will honor a 2017 agreement to grant it a naval base
on the Red Sea, signed during former President Bashir’s state visit to Moscow.
Similarly, Iran is seeking to establish a foothold on the Red Sea, consolidat-
ing its influence in the region. Its existing support for the Yemeni Houthi reb-
els already gives it a disruptive presence in this vital waterway. Meanwhile,
the United States and its allies are likely to focus on countering Russian and
Iranian ambitions, viewing Sudan as a weak link that could enable these
adversaries to expand their reach.

In September 2025, the Quad platform—comprising the United States,
Saudi Arabia, Egypt, and the UAE—Iaunched a new peace initiative, pro-
posing a roadmap to address Sudan’s escalating crisis. The plan envisioned a
phased approach, beginning with a three-month ceasefire designed to facili-
tate a large-scale surge in humanitarian relief operations and to ensure greater
protection for civilians trapped in conflict zones. Given the influence these
regional and international actors wield over the warring parties, there was cau-
tious optimism that their combined diplomatic pressure might secure a tem-
porary cessation of hostilities (Baldo 2025).
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However, the prospects for translating such a humanitarian truce into a
sustained political process appear far more uncertain. The initiative’s next
phase—anchored in a Sudanese-led dialogue among civilian and local stake-
holders to shape a postwar political order—faces formidable challenges. Years
of war, entrenched militarization, and deep political fragmentation have
eroded the foundations for consensus. Achieving an inclusive settlement that
dismantles the military and security establishment’s grip over Sudan’s politi-
cal and economic spheres will thus require not only external mediation but a
coherent, unified civilian front capable of articulating a shared national vision
for the country’s future.

Concluding remarks

Sudan’s recurring descent into conflict reflects deep structural patterns in

its political economy, where exclusionary governance, militarized resource
extraction, and institutionalized inequality have repeatedly undermined peace
and stability. From independence to the present war, successive regimes have
benefited small elite coalitions while marginalizing the rural and peripheral
majority. This entrenched structure has produced cycles of rebellion, repres-
sion, and humanitarian crisis, perpetuating both political instability and
chronic food insecurity. The current war between the SAF and RSF rep-
resents the latest—and most destructive—manifestation of this legacy, as rival
militarized elites turn the instruments of state violence and economic preda-
tion inward to sustain their competing war economies.

The devastating humanitarian toll, with millions displaced and wide-
spread famine looming, underscores that hunger in Sudan is not merely
the product of environmental or logistical failure but the predictable out-
come of deliberate sociopolitical choices. The destruction of markets, loot-
ing of resources, and manipulation of aid flows characterize a war economy
sustained by exploitation rather than governance. Yet, amid this devas-
tation, local networks of youth, women, and diaspora groups continue to
demonstrate resilience and solidarity, offering a fragile foundation for any
future reconstruction.

The inadequacy of international responses—marked by slow diplomacy,
fragmented mediation, and muted media attention—has further entrenched
the crisis. Regional powers and global actors have pursued competing strategic
interests rather than a coherent peace agenda, contributing to Sudan’s de facto
partition and prolonging civilian suffering. Ultimately, sustainable peace will
require a complete reconfiguration of Sudan’s political economy: dismantling
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the military-commercial complex, redistributing power and resources, and
rebuilding governance from the community level upward.

Only by addressing these structural inequities and confronting the war
economy that has defined its modern history can Sudan move beyond its
cycles of collapse and recovery toward a durable, inclusive peace. In this effort,
food systems must be rebuilt by dedicating more state resources and invest-
ments to traditional subsistence farming, environmental protection, and the
improvement of access to markets.
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Chapter 3

STATE FAILURE AND ELITE CAPTURE
OF SUDAN’S AGRIFOOD SYSTEM
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people have been displaced, and an estimated 44,000 have been directly
killed by the violence (UNHCR 2026; ACLED 2025).! Many more are

estimated to have suffered from war-related disease and malnutrition (Roberts

S ince the outbreak of Sudan’s civil war in April 2023, nearly 12 million

2025). The decimation of the capital city of Khartoum—the epicenter of the
jubilant civilian uprisings in 2019—epitomizes the country’s short journey
from a promising democratic opening to a failed state.

Failed states often emerge after the breakdown of the political settle-
ment, which refers to the underlying distribution of power in a society, often
based on an informal bargain among ruling elites or formal codification in
governance structures (Di John and Putzel 2009; Khan 2011; North et al.
2012). A breakdown is more likely when there are shifts in elite coalitions
facilitated by exogenous shocks, a failure to institutionalize power-sharing
arrangements, or unequal access by elites to external financing. As shown
by Reno (1998), if elites cannot cooperate to maintain stability, the state can
collapse into competing patronage networks that facilitate warlordism or
regional secession.

In Sudan, the breakdown in the political settlement between the army,
the Sudanese Armed Forces (SAF), and the Rapid Support Forces (RSF), a
paramilitary movement, is the primary cause of the country’s contemporary
civil war. After being thrust into an uneasy coalition with civilian partners
in 2020, the SAF and RSF forged an unlikely alliance to oust the transition
leader, Abdulla Hamdok, in 2021. Yet, the respective leaders—General Abdel
Fattah Al-Burhan of the SAF and Mohamed Hamdan Dagalo (known as
“Hemedti”) of the RSF—each viewed the other as a threat to political power
and economic clout. Galvanized by external actors, including Egypt, Saudi
Arabia, and the United Arab Emirates (UAE), neither party had a clear incen-
tive to negotiate peace under the prior political settlement.

1 Displacement figures are current as of early 2026; death toll figures are as of September 2025.
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Several studies and reports have highlighted the SAF’s and RSF’s involve-
ment in multiple industries and economic sectors, which helped to solidify
their power (D’Agodt 2025; Gallopin 2020; Verhoeven 2023). This chapter
specifically focuses on their involvement in the agrifood system. To do so, the
chapter first situates the SAF and RSF in Sudan’s recent history and describes
their role in the overarching political settlement. It then discusses how these
groups amassed their economic fortunes, including through control of natu-
ral resources and the creation of conglomerates with diversified interests. The
chapter discusses how the SAF and RSF engaged, up until the 2023 conflict,
in specific value chains, including livestock, wheat, and horticulture. The
conclusion briefly discusses how the conflict has impacted both belligerents’
leverage in the agrifood system and the broader lessons from Sudan about
business—state relations in fragile contexts.

Data and methodology
Methodologically, this chapter utilizes a case study approach based on pro-
cess tracing and supported by both secondary literature as well as semi-struc-
tured interviews. The interviews were conducted in person or virtually with
50 key informants between August 2021 and September 2024. Purposive and
snowball sampling methods were employed to ensure the validity of responses
and reliability in selecting the broadest set of key informants (Marshall 1996;
Palinkas et al. 2015).> Purposive sampling is a nonrandomized sampling tech-
nique that is well-recognized as an appropriate qualitative methodology for
gaining in-depth information from the most knowledgeable individuals for
the research topic under consideration (Creswell and Plano Clark 2018).
While the disadvantage of purposive sampling is that the findings are not gen-
eralizable to a larger population and researcher bias may influence participant
selection (McNabb 2015), it is a more appropriate method than randomized
sampling when details about policy decisions and political economy networks
are not well known in the general population (Palinkas et al. 2015; Palys
2008). Indeed, uncovering the role of the SAF and RSF in the agrifood system
requires expert knowledge or close familiarity with these actors.
Consequently, the interviewees included agrifood experts with knowledge
of the production and marketing structures of the agrifood value chains of

2 Purposive sampling involves choosing informants who are known to be experts on a particular
topic. Snowball sampling occurs when each respondent suggests additional interviewees to con-
tact, helping to build momentum until a saturation point is reached, whereby no new informa-
tion is obtained, or all major stakeholder groups have been included.
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interest and political economy experts with insights into the SAF’s and RSF’s
roles in the economy. These criteria allowed us to capture a broad spectrum of
information on state—business relations in Sudan’s agrifood system. The dis-
tribution of key informants is described in Appendix 1. For reasons of confi-
dentiality, respondents’ exact identities are not provided, but their expertise
and sectoral background are indicated as footnotes when they were the source
of key information.

Historical antecedents of elite capture and
contestation in Sudan

A vast system of patronage was entrenched during the tenure of Sudan’s for-
mer president, Omar Al-Bashir, who came to power through a military coup
in 1989, reversing a short period of democratic rule under Prime Minister
Sadiq al-Mahdi (1986-1989). Al-Bashir concentrated power within his
National Congress Party (NCP) and led a personalist autocratic regime
whereby he weakened challenges to his rule by fragmenting the security forces,
creating overlapping responsibilities among them, and undermining their lines

of communication to forestall their ability to engage in a coup against him
(Hassan and Kodouda 2019).

Centralization of power around Al-Bashir

Al-Bashir empowered the SAF, the secret police known as the National
Intelligence and Security Service (NISS), and a variety of regional militias,
including the Janjaweed in Darfur, to deal with localized grievances against
his regime.” By 2008, he had also regularized the NISS’ role as a paramili-
tary fighting force (Hassan and Kodouda 2019). Before the secession of South
Sudan, the NISS had benefited greatly from Sudan’s petrodollars, which it
invested in its fighting and cyber surveillance capabilities as well as in assets
in the agriculture sector (Verhoeven 2023), including the Seen flour milling
company (El Gizouli 2020; Thomas and El Gizouli 2020).

In 2013, Al-Bashir transformed factions of the Janjaweed into the RSF
in response to growing ethnic conflicts that raised questions about whether
the SAF would continue to support his rule, especially since the SAF’s mem-
bers were from historically marginalized regions. The RSF initially was
placed under the control of the NISS (Kurtz 2024). Similarly, when Al-Bashir

3 The NISS became the General Intelligence Service and was placed within the Ministry of
the Interior.
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reshuffled his military in 2015, many of those in the NISS were given posi-
tions within the SAF command, further blurring the lines between the two
entities (ISS 2015).

To retain the loyalty of these different factions, including the NISS, SAF,
and RSF, Al-Bashir provided them with significant patronage, directing much
of the budget toward the security apparatus (Hassan and Kodouda 2019). He
provided these actors with access to lucrative economic resources, such as the
export of gold, gum arabic, sesame, and weapons, as well as the import of fuel,
wheat, vehicles, real estate, aviation equipment, and construction materials
(Gallopin 2020). From 2000 onward, significant control of state-owned enter-
prises (SOEs) was camouflaged behind companies within the SAF’s Military
Industrial Corporation (MIC). Coupled with special tax rewards and exemp-
tions for highly ranked SAF officers’ businesses during Al-Bashir’s regime, the
SAF developed deeply rooted economic and financial power (El-Battahani
2016). International sanctions against Al-Bashir’s government also motivated
the military to develop its own economic resources.*

The RSF was also hired by Saudi Arabia and the UAE to fight the Houthi
rebels in Yemen (Hassan and Kodouda 2019). In the wake of South Sudan’s
secession in 2011 and Sudan’s loss of the oil reserves there, access to foreign
exchange through these activities became especially critical to the survival of
the political settlement. Both the SAF and RSF benefited immensely under
Al-Bashir’s regime and gradually transformed their political influence into
business empires through their privileged access to financial resources from
commercial banks, tax exemptions, special rules and regulations, foreign
exchange, and access to land.

At the same time, insurgent movements against the regime were violently
repressed in peripheral regions, such as Darfur, South Kordofan, and Blue
Nile. Urbanites, who were becoming increasingly numerous, were co-opted
through a series of subsidies, including for flour, bread, and fuel. Civil society
organizations, including a variety of unions that coalesced into the Sudanese
Professionals Association (SPA) and resistance committees, were often
repressed or placed under surveillance. These committees, consisting of uni-
versity students and unemployed youth affiliated with the Communist and
other opposition parties, were originally formed in September 2013 during
another set of protests initiated by the reduction of wheat and fuel subsidies.
They posed a threat to the neighborhood “popular committees” of the regime,

4 Interview with member of Sudan’s transitional government, virtual, January 30, 2024.

5 Interview with former central bank official, virtual, February 13, 2024.
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which typically included retired army officers, the mosque imam, and security
forces (El Gizouli 2020).

Figure 3.1 presents a schematic of Sudan’s political settlement from 2011—
when South Sudan seceded—to 2019 and divides the settlement into its hor-
izontal, vertical, and financial dimensions. The distribution of power across
different elite actors who comprise the governing coalition constitutes the
horizontal dimension. These elites may include political parties and politi-
cians, the bureaucracy, the military, and traditional leaders. Some of these fac-
tions are included in power structures and united by either political ideals or
materialist interests, while others are excluded. Kelsall (2018) refers to this
as the power foundation of the settlement and notes that configurations can
be concentrated and/or dispersed. In the former, power is highly centralized
within the top leadership, and excluded factions are relatively weak. In the lat-
ter, excluded factions are stronger, and the top leadership may depend on an
array of short-term bargains and deal-making to achieve its aims.

The vertical dimension, or societal foundation, of a settlement refers to the
way in which elites incorporate and manage different societal groups, rang-
ing from trade unions, the media, and business groups to farmers’ associations
and ethnic networks, among others. These groups may have different types
of resources—including economic power, voting weight, and ideational influ-
ence—to disrupt extant political institutions. If the group has broad disruptive
potential and is united, then the government is likely to co-opt it through mass
benefits (such as public housing or state welfare programs); if the group is more
divided, then it is likely to be targeted with patronage benefits in return for sup-
porting the government. Narrower groups may either be repressed if they have
disruptive resources or marginalized if they do not (Kelsall 2018).

The third dimension addresses how the political settlement is financed
(Buur and Salimo 2018; Khan 2011). This might include donor partners,
domestic capitalists, foreign investors, and global markets (Usman 2020).
Identifying this dimension requires analyzing the ownership structure within
specific sectors and understanding the historical relationship between eco-
nomic actors and the governing coalition (Behuria et al. 2017). Depending on
the main sources of financing, negative shifts in the external environment can
threaten the extant political settlement, while new windfalls of resources may
reinforce it (Usman 2020). Between 2011 and 2018, power was centralized
around Al-Bashir and the NCP, bolstered by the military and security appara-
tus, and largely funded through gold exports and finance from Egypt and the
Gulf states. Many groups were repressed during this period, contributing to
several civil conflicts across the country (see Chapter 2 in this volume).
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FIGURE 3.1 Sudan’s political settlement, 2011-2019
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This settlement shifted in late 2018 when the escalating price of bread and
wheat flour compelled widespread public protests, initially about the rising
cost of living but ultimately morphing into a broader set of grievances about
government corruption and autocracy (Hassan and Kodouda 2019). Al-Bashir
responded by issuing four emergency decrees that banned any gatherings,
assemblies, marches, or strikes. However, as protests grew, the SPA took con-
trol of the demonstrations and ultimately, with the support of civil society
groups and opposition parties, formed the Forces of Freedom and Change
(FFC) coalition. When the FFC staged a sit-in at the military headquarters
in Khartoum in April 2019, junior officers decided to protect the protesters,
and the various elements of Al-Bashir’s outer circle—the military, RSF, and
NISS—overthrew the president (Gallopin 2020).
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FIGURE 3.2 Sudan’s political settlement, 2019-2021
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Transitional government

After a tumultuous period in which security forces killed more than 100 pro-
democracy protesters in June 2019 outside military headquarters (known

as the Khartoum Massacre), a Constitutional Declaration was signed in
August 2019 that stipulated the creation of a 36-month post-transition gov-
ernment. This shifted the country’s political settlement, creating a more dis-
persed horizontal power configuration, as shown in Figure 3.2. Specifically,
the government was ruled by the Sovereignty Council, which consisted of a
coalition between the SAF, RSF, and civilian technocrats led by the prime
minister, Abdalla Hamdok, and backed by the FFC. The police and security
forces—transformed from the NISS to the General Intelligence and Security
Services—also retained significant power.
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Because of this fragile alliance, the budget remained skewed toward the
military. In addition, the military and security departments continued to
control more than 200 state-owned firms, valued at around US$3 billion
and spanning multiple products and sectors, including gold, marble, gum
arabic, livestock, telecommunications, banking, pharmaceuticals, and water
distribution (Africa Confidential 2021; Sayigh 2023). Under pressure from
the International Monetary Fund (IMF), the interim government agreed
in March 2021 to begin the process of divesting the military from com-
mercial companies and transferring them to civilian-headed government
ministries. This was an essential move, as Hamdok claimed that due to the
influence of the security and defense forces on the economy, his govern-
ment effectively controlled only about 18 percent of the country’s public
funds (Baldo 2021).

At the same time, the FFC included a broad alliance of actors whose
diverse interests hindered consensus on needed economic and political
reforms. This was compounded by the variety of external actors who held
a stake in the direction of Sudan’s post-revolution political settlement. For
instance, Turkey had been promised approximately 100,000 hectares of agri-
cultural land to cultivate, with another potential 700,000 hectares under
negotiation (Daily Sabah 2021). Even before the revolution, Saudi Arabia and
the UAE had negotiated the purchase of some of Sudan’s best irrigated land to
produce food to feed their own domestic populations (Radio Dabanga 2016).
After the ouster of Al-Bashir, both Gulf state governments provided an aid
package of approximately US$3 billion that gave them significant leverage
with the transitional military council (The Arab Weekly 2021).

Coup and conflict escalation

The IMF’s efforts to work with Hamdok’s administration to audit and
divest SOEs from the SAF and RSF were one of several factors that
prompted the October 2021 coup to oust Hamdok. Both parties signed

a Political Framework Agreement with each other and civilian actors in
December 2022, which was supported by the international community
(UNITAMS 2022). But the underlying emphasis of the reform was to
return Sudan to civilian rule, and it involved merging the SAF and RSF,
which was opposed by both parties. The RSF leadership’s newly found
prominence was resented by high-ranking SAF officers (Gallopin 2020).
Each side perceived threats to their status and economic interests, ultimately
resulting in the eruption of violence in Khartoum in April 2023 before
expanding to nine other states, including North Kordofan, North Darfur,
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West Darfur, South Darfur, Central Darfur, East Darfur, South Kordofan,
West Kordofan, and Blue Nile, albeit with different levels of intensity and
magnitude (Siddig et al. 2023).

The SAF and RSF as business actors

The SAF and RSF have adopted parallel yet distinct approaches to building their
business empires (Baldo 2021). Both groups have leveraged their ownership of
commercial enterprises through domestic and international connections, driven
by shared political and economic interests, to generate significant economic profit
(Verhoeven 2023). However, the structure of their business operations varies,
with the RSF having a more fragmented business model that is largely controlled
by segments of the Dagalo family, while the SAF has a more structured approach.
The geographic concentration of their agricultural interests also varies. As seen in
Figure 3.3, while the SAF’s influence is concentrated in northern Sudan, particu-
larly in the River Nile state where the army controls vast tracts of land and water,
the RSF wields significant influence in the Darfur and South Kordofan areas,
where the paramilitary’s historical and tribal connections run deep.’

Figure 3.4 highlights the major agrifood companies under the SAF’s control,
which include finance, livestock, machinery, irrigation, and inputs. The MIC is
considered the crown jewel of the SAF’s economic empire. It was originally estab-
lished as a defense manufacturing, automobile, and small electronics company
to protect against potential sanctions and disruptions in imports from Western
countries (D’Silva et al. 2023; El-Battahani 2016).” Over the years, the institu-
tion has evolved to include many different subsidiaries, including in agriculture,
which collectively make it a major revenue-generating arm for the SAF. Before
the 2023 war, it operated on a five-year strategy that was updated periodically
based on the status of the current business. Each business has its own board con-
sisting of both SAF representatives and civilians with technical expertise.®

Zadna International Company, an agricultural and construction conglom-
erate that includes large pivot irrigation schemes in the Northern State, imports
chemicals and fertilizers and exports live animals and other crops. It was also
previously part of the MIC, but around 2020, it was moved to the Special Fund
for the Social Security of the Armed Forces, an ostensible charity investment
arm of the SAF, to shield it from civilian oversight (U.S. Department of the

6 Interview with agrifood expert, agribusiness conglomerate, virtual, August 3, 2023.
7 Interview with former SAF industry employee, virtual, September 11, 2024.
8 Ibid.
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FIGURE 3.3 Geographical distribution of agribusiness dominance
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Treasury 2024). Interestingly, Zadna is the only institution where represen-
tatives of both the SAF and RSF serve on the company’s board (Cartier et al.
2022). Beyond Zadna, there are strong clientelist linkages between the agricul-
tural SOEs, the Agricultural Bank, Omdurman National Bank, and the SAF,
through SAF institutions and/or members of the NCP that are closely associ-
ated with the SAF (Cartier et al. 2022).

The origins of the RSF’s business empire can be traced to Hemedti’s con-
trol of the Jebel Amer gold mines in Darfur and his family’s ownership of the
gold trading company known as Al-Junaid (Global Witness 2019). Al-Junaid
has expanded into a larger holding company with subsidiaries spanning multi-
ple sectors, including banking, agriculture, construction, transport, and infor-
mation technology (Cartier et al. 2022; Sarkar and de Waal 2023). As shown
in Figure 3.4, the RSF has established direct ties with the global banking sys-
tem through ownership of Al-Khaleej Bank, which received US$50 million
from the Bank of Sudan prior to the onset of the 2023 war (U.S. Department
of the Treasury 2024) and maintains several bank accounts and companies in
the UAE (Cartier et al. 2022). Most of the RSF’s agricultural companies con-
centrate on livestock and oilseeds. For instance, the RSF acquired 60 percent
of the Animal Resources Bank to develop the livestock trade.” The RSF also
owns United Ebony, which focuses on goat breeding for export.'® Another
firm, Al-Mahabba Oils, is owned by Hemedti’s brother, and the Plant Oils
Factory is part of Al-Junaid (Figure 3.5).

Strategies of engagement in agricultural

value chains

Through the companies discussed in the previous section, the SAF and RSF
expanded their influence using a distinct set of strategies across diverse value
chains. These strategies have varied depending on the technical complexity

of value addition and the level of private sector involvement. We discuss here
three distinct strategies that the SAF and RSF have used to expand their profit
margins and further entrench themselves in Sudan’s agrifood economy. These
strategies include outright capture in the livestock trade, unfair competition in
wheat milling, and the development of niche markets in horticulture.

9 Interviews with agrifood expert from Sudanese conglomerate (August 3, 2023), government
transparency expert (July 13, 2023), former Central Bank official (February 13, 2024), and for-
mer government advisor (February 14, 2024), all virtual.

10 Interview with former transitional government advisor, virtual, February 14, 2024.
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Livestock trade

In Sudan’s livestock sector, the SAF and RSF benefit from the opportunity
to make high levels of profit with minimal value addition or private sector
competition. At least 26 million Sudanese rely on livestock production for
their livelihoods, and it is one of Sudan’s biggest export earners after gold
(World Bank 2020), contributing more than US$550 million of export rev-
enue in 2022 (Sudan, CBoS 2022). Moreover, it is the largest contributor to
agricultural GDP, surpassing both the crop and industrial crop subsectors
(Alfadul et al. 2024). About 60 percent of all live animal exports are directed
to Saudi Arabia, a third to Egypt, and smaller shares to Qatar, Bahrain,
Kuwait, and Lebanon (World Bank 2020). This trade is highly lucra-
tive; exports of live sheep to Saudi Arabia alone have been valued at about
US$400 million annually (Humphrey et al. 2021). The livestock value chain
in Sudan is also highly fragmented, involving numerous actors such as input
suppliers, small-scale pastoralists, large-scale herders, brokers, transporters,
agents, auctioneers, traders, processors, retailers, and exporters (Idris 2007).
This fragmentation provides multiple access points for actors to increase
rents within the chain.

The SAF primarily focuses on beef cattle, while the RSF trades in
sheep, goats, and camels."” SAF’s Multiple Directions Company opened
a US$40 million Al-Kadaru industrial slaughterhouse in 2020, rehabili-
tated by Egypt, which allows for processed meat exports (Gallopin 2020). A
bilateral agreement signed in 2021 allows the SAF to export approximately
2,000 cows per day to Egypt from the slaughterhouse.'* However, even at
the height of its operations, Al-Kadaru has only operated at 55 percent of its
maximum capacity."®

Due to its deep ties with Darfur and Kordofan—regions known for pas-
toralism—the RSF has long been involved in the livestock trade. The Dagalo
family, historically traders, exported camels to Libya and Egypt two decades
ago during Hemedti’s leadership of the Janjaweed." Leveraging resources
from their participation in the Yemen war, their involvement in the gold trade,
and strategic political alliances, the RSF expanded livestock exports to Gulf

11 Interview with livestock expert, international research institute, virtual, February 21, 2024.

12 Interviews with government transparency expert (July 13, 2023), livestock expert (February 21,
2024), and private sector specialist for domestic milling industry (September 12, 2024), virtual.

13 Interview with former SAF industry employee, virtual, September 11, 2024.

14 Interviews with founder of supply chain enterprise (August 3, 2023), agrifood expert from
domestic agribusiness conglomerate (August 3, 2023), government transparency expert (July 13,
2023), and gum arabic expert academic (January 31, 2024), virtual.
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countries.”” In 2021-2022, the RSF sought to construct a technologically
advanced slaughterhouse north of Khartoum, with US$36 million in support
from the Netherlands (Gallopin 2020)." However, due to inadequate business
planning, the facility was not equipped with refrigeration, which prevented it
from becoming operational by the start of the 2023 conflict."””

The involvement of both actors in the livestock value chain is largely a
modality of rent generation. Through the MDC, the SAF retains the prof-
its from the sales, which are not reported or transferred to the Ministry of
Finance and Economic Planning (MoFEP). At the same time, the MDC and
SAF have few operational costs, since the MoFEP provides the operation with
funding for the trucks, fuel, and drivers to transport the livestock. As one
respondent noted, “For Multiple Directions, many people think this is one of
the strongest companies of the army because the army needs foreign exchange.
They export crops and livestock that generate foreign exchange...There are
doubts that the foreign exchange is coming into the Central Bank of Sudan.
They [the SAF] can use it instead to import military equipment.””” Although
livestock is a risky commodity, where exporters can lose about 2 percent of
total livestock per shipment, the motivation of rent extraction still makes the
value chain very lucrative: “For them [the SAF], it doesn’t matter how much
they lose because the goal is to gain revenue, not to build up the value chain
or a business enterprise.”** Due to capacity requirements, much of the meat
quality control occurs in Egypt. As one insider notes, “There’s animal quar-
antine in Abu Simbel in Egypt, and they [live animals] get fattened there. We
[Sudan] do not do anything besides export live animals. In livestock, we are
not up to the standards.”*!

It remains questionable whether the involvement of the SAF and RSF in
the livestock sector has resulted in significant benefits for pastoralist com-
munities, and there have not been improvements in veterinary health to
ensure safer processed meat.”” Sudan often faces import bans and rejections

15 Interview with member of resistance committee, virtual, January 25, 2024.

16 Interviews with agrifood expert from agribusiness conglomerate (August 3, 2023) and private
sector specialist with multilateral development organization (August 30, 2023), virtual.

17 Interview with agrifood expert from large-scale sugar company, virtual, July 16, 2023.

18 Interview with government transparency expert, virtual, July 13,2023.

19 Interview with former member of the transitional government, virtual, January 30, 2024.

20 Interview with agrifood expert from major conglomerate, virtual, April 3, 2024.

21 Interview with private sector specialist for domestic milling conglomerate, virtual,
September 12, 2024.

22 Interview with agrifood expert from major conglomerate (July 16,2023) and private sector spe-
cialist for domestic milling conglomerate (September 12, 2024), virtual.
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of live animals and processed meat due to noncompliance with sanitary
and phytosanitary standards and vaccination protocols (World Bank 2020;
Humphrey et al. 2021). Yet, due to the ability to generate high rents, as well
as the current high risk for investments in Sudan, there is little incentive for
either group to invest in traceability systems, quarantine practices, nutritional
feed, cold chain infrastructure, or technical knowledge that could expand
Sudan’s international markets or meet growing domestic demand (World
Bank 2020). As one expert noted, “Nothing has been invested in the livestock
sector for decades to improve its value and productivity, even though it’s a
major export earner for Sudan.”*

The argument that the SAF and RSF focus on the livestock trade because
it requires less technical expertise than upgrading the livestock value chain
is further reinforced by these groups’ absence in the dairy market, where the
private sector is much more active. Dairy represents a valuable opportunity
for domestic expansion, since most of Sudan’s milk remains unprocessed, and
dairy imports reached US$148 million by December 2022.2* However, the
dairy industry is technically complex, requiring high standards, costly equip-
ment, and alignment with meteorological conditions.” As one interviewee
noted, “We have observed that both the SAF and RSF are inactive in the
dairy value chain. This could be due to the challenge of competing with lead-
ing food industries in the field, or perhaps because the dairy value chain sys-
tem in Sudan is complex and requires specific production technology and
standards.”*® Although the SAF established the Faapy dairy company in
2013 through the Export Development Group, it went out of business sev-
eral years later,”” unable to compete with six private sector companies oper-
ating milk processing plants in Sudan. The largest, DAL Group, started in
the dairy value chain in 1997 and managed a farm of 6,600 dairy cows. The
farm featured climate-controlled cattle housing, artificial insemination breed-
ing techniques, and modern milking equipment, positioning it as a leader in
the country’s dairy sector (World Bank 2020). As an example of functional
upgrading, DAL provided numerous dairy products—including pasteurized
and long-life milk, yogurts, cheeses, and butters—and managed its own distri-
bution through a fleet of refrigerated trucks.

23 Interview with government transparency expert, virtual, July 13,2023.

24 Interview with former transitional government advisor, virtual, February 14, 2024.
25 Interview with livestock expert, agribusiness platform, virtual, February 28, 2024.
26 Interview with former transitional government advisor, virtual, February 14, 2024.

27 Interview with former central bank official, virtual, February 13, 2024.
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In summary, the livestock sector has proven highly profitable for both
the SAF and RSF. Through the MDC, the SAF has a stable export market
in Egypt through sales to firms linked to the Egyptian army, allowing it to
reinvest profits directly into Sudan’s military. The RSF, with its strong ties to
trading communities in Darfur and Kordofan and resources from the gold
trade, benefits from local trust relationships and favorable pricing with Gulf
partners. While upgrading to better quality livestock and higher value-added
dairy products could increase market access domestically and internationally,
doing so would require significant investments and skill development. With
the private sector already more competitive in this area, the SAF and RSF pri-
oritize rent-secking strategies by focusing on the livestock export trade.

Wheat milling

In addition to livestock, other value chains have appealed to armed actors,
particularly commodities for which there is domestic demand, minimal value
addition, and therefore little risk. Yet, if the private sector is already involved
in such value chains, the predominant strategy of Sudan’s armed actors has
been competition through a distorted enabling environment.

Due to historical collusive relations between such actors and the state
(such as the NCP), armed actors competing with the private sector can benefit
from price distortions created by selective import licensing, foreign exchange
rationing, and subsidies. For instance, the SAF’s exemptions from Sudan’s lab-
yrinthine set of levies, including interstate taxes, turnover taxes on production
sold by farmers to traders, and the zakaz (Islamic tax), provide a price advan-
tage to military actors.*® Overall, these mechanisms facilitate a skewed policy
landscape, whereby armed actors enhance their competitive advantage through
structural power rather than any market-driven efficiencies.”

Wheat milling typifies the competitive strategy used by the SAF. Wheat is
a major food commodity in Sudan, especially for urban dwellers who consume
substantial amounts of bread. Domestic production in Sudan only covers approx-
imately 15-20 percent of the country’s total wheat demand, with the remaining
80-85 percent satisfied through imports (Dorosh et al. 2022; Resnick 2021). In
2022, wheat imports were valued at more than US$1 billion, which is equivalent
to 10 percent of Sudan’s total import value (Sudan, CBoS 2022).

Until 1996, when wheat milling was liberalized, the government held
a monopoly on wheat imports, which were allocated to 20 small milling

28 Interview with agrifood expert from major conglomerate, virtual, April 3, 2024.

29 Interview with former member of transitional government, virtual, January 30, 2024.
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companies through a quota system (FEWS NET 2015). Since then, several
private sector companies have dominated the wheat milling sector, includ-
ing Wheata and Sayga. The latter is part of the large DAL conglomerate, and
until the 2023 war, it supplied about 70 percent of wheat flour consumed

in Sudan, including both subsidized and commercial flour (Radio Dabanga
2015). The third major player was the Seen Milling Company, which was
under the NISS, the armed intelligence services, until the 2019 revolution,
after which it fell directly under the SAF’s ownership.’® The company is also a
shareholder in the SAF’s United Capital Bank.” Prior to the war, Seen had a
large milling base in Khartoum and two mills in Port Sudan.”

Seen’s goal was to take over the wheat flour business from its private sector
competitors, which experienced a market opportunity as Sudan began import-
ing more wheat to satisfy domestic demand. The company benefited from
many advantages over its competitors. Most notably, between 2016 and 2021,
a preferential exchange rate to import wheat grain served as a wheat subsidy to
the milling companies. This required companies to deposit their payments in
domestic currency for the required amount of wheat with the Central Bank
of Sudan (CBoS), and in turn, the CBoS provided the necessary foreign cur-
rency for the imports (Siddig 2016). While all three milling companies were
eligible for the subsidy, the CBoS favored Seen when issuing approvals for
wheat imports: “CBoS might allow Wheata and Sayga to import one month
but then wouldn’t approve for the following month. Seen, though, was consis-
tently given approval to import.”33 If there was a shortfall in money to import,
Seen received access to dollar financing from the SAF’s Omdurman National
Bank, which often did not need to be repaid. This subsidy became instrumen-
tal to Seen’s growth:

Seen benefited greatly from the subsidy era, which allowed the company
to establish a strong brand and develop a network of agents and distrib-
utors across Sudan. This foundation has been instrumental in helping
Seen maintain its position as a top milling company, even after the con-

tlict erupted. In contrast, Wheat and Sayga were significantly affected **

30 Interview with former Central Bank official (February 13, 2024) and former Ministry of
Finance official (April 20, 2024), virtual

31 Interview with former Central Bank official (February 13, 2024) and former Ministry of
Finance official (April 20, 2024), virtual.

32 Interview with agrifood expert from domestic agribusiness conglomerate, virtual,
August 3,2023.

33 Interview with specialist from wheat milling company, virtual, September 12, 2024.
34 Ibid.
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By leveraging its access to the media, Seen accused the DAL conglomerate
of trying to control Sudan’s food staples. At one point, DAL was compelled to
shut its Sayga mills for six months and even considered exiting the wheat mill-
ing business.” As noted by one respondent, “DAL had a long battle with the
government with wheat... DAL built a milling company and no one realized
that the sector was growing so quickly and when the government realized that

they missed the boat, they tried to do the ‘nasty gamcs’.”z'6

Horticultural development

Both the livestock trade and wheat milling are relatively low-intensity sectors
where profits can be gained without sophisticated technical skills or high lev-
els of investment in cutting-edge technology and infrastructure. In contrast,
horticulture is both skill- and resource-intensive. Armed actors would only
consider investing in such a sector when the potential profit is high and com-
petition from private sector firms is low.

Despite its nutritional and agro-ecological potential, Sudan’s horticulture
sector has underperformed compared to neighboring countries (World Bank
2020). Among many other factors, Sudan’s historical inability to meet the san-
itary and phytosanitary requirements of overseas markets has limited growth
and investment in the horticulture value chain (World Bank 2020).

The primary company investing in horticulture is Zadna, which was estab-
lished in 1997 with significant financial backing from the former ruling NCP,
the MoFEP, and the Agricultural Bank of Sudan.”” The company is also part
of Omdurman National Bank’s sharcholding network (Cartier et al. 2022).
After the October 2021 coup, General El Mirghani Idris Suleiman, a close ally
of General Al-Burhan, was appointed as Zadna’s chairman to prevent civilian
interference (Lanfranchi and Hoffman 2023). Hemedsti’s brother, Abdulrahim
Hamdan Dagalo, also serves on Zadna’s board, making it one of the rare
instances where both the SAF and RSF have a presence on the same company
board (Cartier et al. 2022).

Zadna has diversified its activities over time. It initially focused on agri-
cultural construction, with an emphasis on water irrigation programs in
the River Nile State. For example, the company’s Zadi 1 project encom-
passes 1 million acres, which utilize 3,500 pivot irrigation systems to grow
fodder, sorghum, and wheat and generate an estimated US$1.5 billion in

35 Interview with agrifood expert from agribusiness conglomerate, virtual, August 3, 2023.
36 Ibid.
37 Interview with former SAF industry employee, virtual, September 11, 2024.



56 CHAPTER 3

annual revenues.”® Over time, it has expanded into the horticulture value
chain, with a large nursery for preparing high-quality seedlings for citrus,
banana, and mango production.39 The company also houses one of Africa’s
largest plant tissue culture laboratories and engages in research on new seed-
ling varieties, fruit and vegetable drying, waste management, and exports.
By collaborating with European, South African, and US companies, Zadna
has been working to enhance seed quality and establish demonstration farms
aimed at increasing producers’ technical skills and improving export quality
to Gulf markets.*

To explain why Zadna invested so heavily in horticulture, several respon-
dents pointed to the lack of private sector engagement in the subsector: “The
lack of competition with the private sector is giving this company [Zadna]
an advantage in this area.”* Another interviewee noted that Zadna had the
capacity to focus on horticulture at scale because it could bypass certain con-
straints that otherwise discouraged the private sector:

“I think they focused on fresh fruits and vegetables because the private
sector wasn't really focused on this on a larger scale. There were some
small companies selling seeds in the fruits sector. City Seeds had
greenhouses where they were breeding and selling plants, but really
the private sector wasn’t even looking at this market because it really
required a lot of work from the production and processing side and
the logistics didn’t make sense and the Port [of Sudan] has always had

I »42
1ts 1ssues.

Moreover, investments in horticulture were designed not only to supply
domestic consumption of fruits and vegetables but also to export to the world
market. The company’s model has relied on partnerships with private entre-
preneurs to whom they lease their land and provide a series of services, includ-
ing the distribution of high-quality horticultural tissue cultures.” In turn,
they can sell the horticultural products for export to generate more revenue

38 Interview with former senior Central Bank official, virtual, February 13, 2024.

39 Interviews with agrifood export from agribusiness conglomerate (August 3, 2023) and former
researcher with public agricultural research body (May 28, 2024), virtual.

40 Interview with resistance committee member (January 25, 2024), former member of transi-
tional government (January 30, 2024), and agrifood expert from agribusiness conglomerate
(April 3,2024), virtual.

41 Interview with former research with public agricultural research body, virtual, May 28, 2024.
42 Interview with agrifood expert from agribusiness conglomerate, virtual, April 3, 2024.

43 Interview with government transparency expert, virtual, July 13, 2023.
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1.7* Yet, as with

for the military:** “At the end of the day, their aim is to sel
other business enterprises run by armed actors, rather than technical profes-
sionals, who do not need to care about operational planning and expenses,

mismanagement and corruption have been problematic for the company.46

Summary and conclusions

The SAF’s and RSF’s competing yet complementary commercial interests, not
only in agrifood industries but also across a diverse range of sectors, are among
the key drivers of the conflict in Sudan, perpetuated by what Walter (2017)
calls “external spoilers,” meaning foreign actors who prolong the civil war for
access to land, water, and other resources in exchange for financing and weap-
ons support. At the same time, Sudan’s vibrant war economy™ is a classic
example of Keen’s (2008) observation that many wars are fought more for the
continued accumulation of wealth than to actually win territory or ideology,
thereby providing an incentive to continue perpetuating violence rather than
to sue for peace.

As the chapter shows, Al-Bashir’s efforts to create rival sources of political
power with entrenched economic interests have caused Sudan’s political set-
tlement to be especially brittle in the post-Bashir era. The SAF’s leadership
increasingly has resented the growing economic power of the RSF, as reflected
in the RSF’s expansion into productive economic sectors such as agriculture
and banking. Moreover, the RSF’s fiscal autonomy, facilitated by external net-
works and its own banking infrastructure, has enabled the paramilitary group
to further expand its accumulation of economic rents.

The chapter offers a novel perspective on the diverse sets of strategies used
by these armed actors across different agrifood value chains to amass prof-
its that facilitate purchasing goods and equipment for continued warfare.
Capture dominates in low-complexity value chains with limited private sec-
tor activity, such as livestock trade. Here, the SAF and RSF focus on extract-
ing profits to fund their operations without investing in upgrading. Since the
outbreak of the civil war, livestock markets have been bombed multiple times
and the main vaccination lab in Khartoum was destroyed. Yet, the trade has
continued with an oddly synergistic relationship between the RSF and SAF, as

44 Interview with former member of transitional government (January 30, 2024) and former
Central Bank official (February 13, 2024), virtual.

45 Interview with livestock expert, agribusiness platform, virtual, February 28, 2024.
46 Interview with government transparency expert, virtual, July 13, 2023.
47 1Ibid.
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the former buys cattle in western Sudan and then sells to SAF-affiliated com-
panies, which in turn export herds out via Port Sudan.*®

In value chains such as wheat milling, where substantial private sector
involvement exists but technical complexity remains lower, the SAF histori-
cally employed a competitive strategy. By leveraging mechanisms such as pref-
erential access to import licenses and financing, the SAF skewed the market
in its favor, disadvantaging private sector competitors. The civil war has effec-
tively further displaced the private sector through the destruction, for instance,
of Sayga’s factories in Khartoum (Rickett and Sneinch 2023).

Finally, in highly complex sectors with limited private sector presence,
such as the horticulture value chain, the SAF (and RSF via Zadna) adopted an
innovation strategy. By investing in high-quality seedlings and tissue culture
labs, they started filling a gap left by the private sector, positioning themselves
as key players in a potentially lucrative value chain. But with US and EU sanc-
tions imposed on Zadna because of the company’s alleged money laundering
(U.S. Department of the Treasury 2024), and given limited sales prospects
due to significantly lower household incomes resulting from the war, innova-
tion in the horticulture sector is not a priority. Ironically, at least one observer
noted that due to the historical militarization of the Sudanese state, SAF and
RSF businesses will be critical to resolving food insecurity when the war ends,
at least until the private sector can regain the confidence of investors and build
up its infrastructure and supply chains.”’

Importantly, these scenarios in livestock, wheat milling, and horticul-
ture predominantly reflect the prewar constellation of activities and interests
between the SAF, RSF, and private sector. When the war ultimately con-
cludes, a more in-depth mixed methods analysis can be employed to identify
how the conflict impacted the private sector and shifted these armed actors’
business strategies and financial flows.

More broadly, the chapter has illustrated that a desire for off-budget
resources to gain financial autonomy has not only been at the root of the
SAF’s and RSF’s empire building but also led to efforts to take control of cer-
tain value chains when the level of technical complexity is low and/or the pri-
vate sector is relatively absent. At least two policy implications emerge from
the chapter. First, divesting armed actors from business enterprises, includ-
ing those in the agrifood system, is a fundamental prerequisite for a peaceful

48 Interviews with government transparency expert (July 13, 2023) and livestock expert, agri-
business platform, (February 28, 2024), virtual.

49 Interview with former senior Central Bank official, virtual, February 13, 2024.
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transition, as it limits opportunities for financial autonomy by armed actors
that will otherwise continue to threaten the state’s legitimacy. Consequently,
peace settlements need to include incentives for armed actors to forfeit such
activities, including through guaranteed pensions, stable and attractive sala-
ries, and other social benefits. Countries such as Argentina and Chile that suc-
cessfully reduced the military’s control of the economy may serve as examples.
Second, for international partners interested in mitigating armed actors’ role
in the economy, more creative ways to support the private sector are needed.
As the findings show, the private sector is adept at higher value-added and
technically advanced value chain activities. As such, technology sharing, skills
exchanges, and enhanced compliance with international phytosanitary reg-
ulations can enable the private sector to maintain this advantage over armed
actors and allow it to expand into lucrative areas, such as horticulture, where it
has been less active.

APPENDIX 1 Distribution of informants

Affiliation Share of sample
Agricultural private sector 30%
Unions and associations 16%
Government and public sector 26%
Civil society (including international and domestic nongovernmental organizations) 24%
Agricultural finance 4%

Note: The agricultural private sector includes a broad range of large agrifood processors, input suppliers and logistics com-
panies, and agrifood start-ups. Government and public sector informants are former government officials who served during
the transitional period before the cabinet was dissolved following the 2021 military coup.
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SATELLITE AND REMOTE-SENSING TECHNOLOGIES
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Shuang Zhou, Kibrom Abay, and Liangzhi You

nderstanding disruptions to economic activities in conflict-affected

regions such as Sudan is essential for policymakers, humanitarian

organizations, and researchers seeking to develop effective response
strategies. However, traditional data collection methods, such as official gov-
ernment statistics and household surveys, become unreliable or impractical
in these contexts due to security risks, displacement, and institutional break-
downs. In such environments, satellite and remote-sensing technologies pro-
vide a powerful alternative, offering near real-time, scalable, and objective
insights into economic disturbances, infrastructure damage, population dis-
placement, and environmental degradation. Advances in Earth observation
technologies now allow researchers to monitor the economic consequences
of conflicts with great accuracy and efficiency, even in regions where on-the-
ground data collection is impossible (Hoogeveen et al. 2016; Hoogeveen and
Pape 2020; Abay et al. 2023).

Among the most widely used remote-sensing data, nightlight has emerged as
a key proxy for economic activity. Satellites such as the Visible Infrared Imaging
Radiometer Suite (VIIRS) and the Defense Meteorological Satellite Program
capture nightlight imagery, allowing researchers to track changes in economic
intensity across urban and industrial regions (Ezran et al. 2023). Typically,
brighter nightlight corresponds to increased commercial activity, urbanization,
and industrial development. These data have proven particularly valuable in
conflict settings, where sudden drops in nightlight intensity can indicate eco-
nomic downturns, displacement of populations, or destruction of infrastruc-
ture. However, nightlight data also have limitations—they are affected by cloud
cover, do not capture daytime economic activities, and cannot provide insights
into industries that do not rely on artificial lighting.
Recently, nitrogen dioxide (NO,) emissions estimated from satellite

data have gained increasing favor as an economic proxy (Morris and Zhang
2019). NO, is closely linked to industrial activity, transportation networks,
and power generation, making it a useful indicator of production and energy

67



68 CHAPTER 4

consumption (Goldberg et al. 2021). Satellite instruments such as Sentinel-5P/
TROPOMI and OMI/Aura provide high-resolution NO, concentration data,
allowing researchers to assess economic disruptions with near real-time pre-
cision. Unlike nightlight data, NO, emissions capture daytime activities and
have a short atmospheric lifespan, ensuring that emission levels reflect recent
economic behavior. However, interpreting NO, data requires careful calibra-
tion, as atmospheric conditions such as wind patterns and precipitation can
influence emissions dispersion.

Sudan provides a critical case for examining the use of satellite and
remote-sensing technologies in monitoring economic activities under conflict
conditions. The country has faced recurrent political instability and, most
recently, the large-scale armed conflict that erupted in April 2023, between
the Sudanese Armed Forces (SAF) and the Rapid Support Forces (RSF). The
conflict has caused severe disruptions to livelihoods, infrastructure, and eco-
nomic systems—particularly in Khartoum, Sudan’s principal economic hub.
This chapter applies remote-sensing data to analyze how these disruptions
have reshaped economic activity patterns across Sudan in near real-time.

The conflict in Sudan and its

economic implications

The conflict between the SAF and RSF has severely disrupted economic activ-
ities, infrastructure, and public services, with Khartoum suffering the most
intense impacts. Reports indicate widespread bank closures, shortages of
essential goods, and mass displacement, leading to worsening humanitarian
conditions. As of mid-October 2023, more than 70 percent of Sudan’s health-
care facilities had ceased operation due to violent clashes, with disruptions to
Khartoum’s centralized medical infrastructure leaving millions with limited
access to health services (UNHCR 2023). The displacement crisis was intensi-
fying; as of February 2026, 7 million people had been internally displaced, while
4.5 million had fled to neighboring countries, including Chad, Egypt, South
Sudan, Ethiopia, and the Central African Republic (UNHCR 2026). The ongo-
ing fighting had also strained regional resources, increasing food insecurity and
putting additional pressure on host communities (Siddig et al. 2023).

The economic consequences of the Sudanese conflict extend beyond imme-
diate humanitarian concerns. Disruptions in trade, industry, and agriculture
have significantly weakened Sudan’s economy. Infrastructure damage and dis-
ruptions to domestic and international trade have further diminished the coun-
try’s productive capacity, making economic recovery increasingly difficult.
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The economic crisis is particularly concerning due to the damage sustained
by Khartoum—Sudan’s primary commercial hub and home to its largest
industrial, financial, and service sectors. Industrial statistics for 2011 reported
about 248,000 industrial establishments in all of Sudan, 64 percent of which
were based in Khartoum (Sudan, Ministry of Environment, Forestry and
Urban Development and UN-Habitat 2014). Khartoum has also been a major
trade center for agricultural commodities, linking rural production areas to
domestic and international markets. At the onset of the conflict, the city’s eco-
nomic activity nearly collapsed as businesses were shuttered and residents fled
(Abushama et al. 2023; Kirui et al. 2023). The decline of economic activity
in Khartoum has also had serious effects on supply chains, employment, and
overall market stability.

Using satellite data to monitor

economic disruptions

Recent studies highlight the growing importance of NO, satellite data in eco-
nomic analysis (Guo et al. 2024). Morris and Zhang (2019) demonstrated how
NO, emissions could serve as an independent measure of economic growth,
particularly in cases where official GDP figures may be unreliable. Their
study validated data on China’s industrial activity by correlating NO, emis-
sions with economic output, revealing discrepancies in official statistics. Ezran
and colleagues (2023) expanded on this concept by integrating NO, satel-

lite data with nightlight imagery to refine the estimation of business cycles.
Their research found that NO,-based economic estimates more accurately
tracked real-time business fluctuations than nightlight data alone, particu-
larly in developed economies where NO, emissions closely follow industrial
production. Furthermore, their study demonstrated that NO, data are highly
responsive to economic shocks, such as the downturn experienced during the
COVID-19 pandemic, highlighting its potential as a near-instantaneous eco-
nomic monitoring tool.

Beyond NO, and nightlight data, additional satellite-based indicators fur-
ther enrich economic assessments. Land cover changes, observed through
Landsat and Sentinel-2 imagery, reveal patterns of urban expansion, destruc-
tion, and shifts in agricultural land use. Vegetation indices, such as the
Normalized Difference Vegetation Index (NDVI), are instrumental in track-
ing agricultural output and food security risks in conflict-affected regions.
Maritime trade activity, monitored via Automatic Identification System (AILS)
data, provides insights into disruptions in supply chains and shifts in regional
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commerce. By integrating these multiple data sources, researchers can develop
a more comprehensive, multidimensional view of economic activity in unsta-
ble environments.

Given the challenges of collecting accurate socioeconomic data in con-
flict zones, the capacity of remote sensing to provide large-scale observations
over inaccessible areas makes it an indispensable tool for monitoring economic
conditions, guiding policy interventions, and supporting humanitarian oper-
ations (Henderson et al. 2012). In the case of Sudan, remote sensing provides
important information on the evolution of economic activities before and
after the outbreak of conflict. By analyzing changes in NO, emissions and
nightlight intensity, this study provides a near real-time assessment of how
economic activity patterns have been reshaped by the ongoing conflict. The
findings carry significant implications for food security, infrastructure plan-
ning, and crisis response strategies, particularly in regions where ground-based
economic data are unavailable or unreliable. The following sections provide an
in-depth discussion of the methodologies employed, findings from the Sudan
case study, and broader policy implications for integrating satellite remote
sensing into economic monitoring frameworks in conflict-affected regions.

Methodology
Nitrogen dioxide (NO,) is a harmful air pollutant released from both human
and natural sources, including industrial processes, power generation, trans-
portation, wildfires, lightning, and soil microbial activity. Among anthropo-
genic sources, fossil fuel combustion—especially from vehicles, power plants,
and industrial operations—is the primary driver of NO, emissions (Keola and
Hayakawa 2021). Because of its strong association with human activity, NO,
serves as a valuable proxy for economic and industrial performance, particularly
in areas where conventional economic data are limited or unreliable. Analyzing
the spatial and temporal patterns of NO, helps identify activity hotspots and
shifts linked to human development. Monitoring these trends over time enables
policymakers and planners to evaluate economic dynamics, assess the effective-
ness of interventions, and design strategies to reduce air pollution.

The Sentinel-5P OFFL NO, product marks a significant advancement in
Earth observation and atmospheric monitoring (ESA 2018). Developed by
the European Space Agency’s Sentinel-5 Precursor mission, it leverages the
TROPOspheric Monitoring Instrument (TROPOMI)—a state-of-the-art
imaging spectrometer—to deliver high-resolution measurements of atmo-

spheric gases, including NO, (Goldberg et al. 2021).
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The Sentinel-5P NO, product delivers a comprehensive range of
insights, including:

» High-resolution maps of NO, concentrations at approximately 1 km?” spa-
tial resolution

¢ Near real-time measurements, enabling timely assessments of air pollution
and economic activity

« Vertical profiles and time-series data, allowing researchers to analyze long-
term and short-term NO, trends

These capabilities make Sentinel-SP a powerful tool for tracking NO,
emissions and their association with human activity. It has also been instru-
mental in detecting conflict-related disruptions in economic activity (Cooper
etal. 2022). In areas affected by armed conflict or political instability, disrup-
tions to industrial operations, restricted transportation, and shutdowns of eco-
nomic hubs often lead to significant declines in NO, emissions—serving as a
clear signal of reduced human and industrial activity.

In the Sudan case study, NO, satellite data were used to examine both
the baseline distribution of economic activities and the impact of conflict
on emissions patterns over time. To understand the preconﬂict economic
landscape, we first construct an NO, concentration baseline map for 2022,
identifying the locations of human settlements, industrial hubs, and major
economic activity areas. This is achieved by processing daily NO, data from
2022, covering Sudan at a high temporal and spatial resolution. The dataset
is then aggregated to compute the annual average NO, concentration at the
pixel level, allowing us to create a spatially explicit map of economic intensity
across Sudan. By comparing NO, levels with known urban centers and indus-
trial zones, we can assess whether NO, concentrations align with established
economic hubs such as Khartoum, Nyala, and EI-Obeid. It also serves as a
foundational dataset for tracking subsequent changes in emissions patterns
related to conflicts. The baseline NO, map captures Sudan’s pre-war indus-
trial footprint, highlighting major cities and manufacturing zones, which were
expected to experience significant disruptions during wartime.

To assess the impact of conflict on economic activity at the onset of the
war, we examined NO, concentration trends in key cities before and after
the outbreak of hostilities. Our approach combines high-resolution spatial
visualization at the pixel level with quantitative aggregation at the adminis-
trative unit level, ensuring a comprehensive evaluation of conflict-induced
economic disruptions. The analysis has two components: (1) mapping NO,
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concentrations at the pixel level to capture localized changes before and after
the conflict, and (2) analyzing temporal NO, emission trends over April 2023,
distinguishing between cities directly affected by conflict and those experi-
encing indirect economic disruptions.

To visualize the spatial distribution of emissions, we generated high-reso-
lution NO, concentration maps at the 1 x 1 km? pixel level for two time peri-
ods: April 1-7, 2023 (before the conflict), and April 14-21, 2023 (during
the conflict). These two maps provide a detailed representation of NO, fluc-
tuations across different regions, enabling us to identify specific cities and
industrial hubs that experienced the most significant economic slowdowns
due to the conflict. This pixel-level analysis highlights localized variations in
economic activity, distinguishing between areas with severe economic con-
tractions and those that remained relatively stable. For instance, Khartoum,
Bahri, and Omdurman, which were major battlegrounds, experienced disrup-
tions in industrial output, transportation networks, and commercial activities.
Conversely, Kassala, which reportedly was largely insulated from direct fight-
ing, showed limited impact from the conflict.

While pixel-level mapping provides detailed insights, a systematic quan-
tification of these changes at the municipal level—referred to as the admin-
istrative unit—is necessary to facilitate regional comparisons. To accomplish
this, we calculated the average NO, concentration for each five-day interval
throughout April 2023 at the administrative unit level. A series of representa-
tive cities were selected and grouped into two categories: conflict-affected and
less- or non-conflict-affected. The selection of cities was informed by multi-
ple sources, including recommendations from local experts, information from
news and media reports, and insights obtained through virtual meetings with
local staff. These selections were subsequently verified using conflict event
data from Armed Conflict Location and Event Data (ACLED) (Ali and Ada
2023; Ali 2023). By aggregating NO, emissions data, we assessed how differ-
ent administrative units responded to the conflict, identifying areas that expe-
rienced sharp economic declines and those that remained relatively stable,
including both units directly affected by conflict and units outside the con-
flict zone. This approach provides a clearer understanding of how the conflict
reshaped economic dynamics over time.

While NO, data provide near real-time insights into economic activi-
ties, we also incorporated VIIRS nightlight data to validate our findings
(NCEI2023). Nightlight intensity serves as a complementary economic indi-
cator, capturing nighttime activity patterns in urban and industrial areas.
However, VIIRS nightlight data is only available at monthly intervals and has
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a 3—4-month processing delay, making it more suitable for long-term trend
validation rather than immediate real-time monitoring,

Thus, for the nightlight analysis, we utilized nightlight data from
March 2023 as a preconflict baseline and May 2023 as the postconflict obser-
vation. As with the NO, data, we analyzed changes in nightlight intensity
across key cities to assess whether trends observed in nightlight data aligned
with NO,-based findings. By comparing these datasets, we ensured the reli-
ability and robustness of our assessment, reinforcing the conclusion that
Sudan’s conflict zones experienced substantial economic disruptions following
the conflict’s outbreak.

Results and discussion
The annual mean TROPOMI-derived pixel-level NO, concentrations for
2022 (expressed in moles per square meter, mol/m?, representing the total
vertical column density of atmospheric NO,) serve as a foundational base-
line to demonstrate the utility of NO, as a proxy for mapping and monitor-
ing economic activity across Sudan (Figure 4.1). By establishing this baseline,
we could identify industrial hotspots and assess how spatial patterns of NO,
emissions correspond to ground-level economic activities, thus providing a ref-
erence for future comparisons and monitoring.

The NO, distribution map for 2022 reveals distinct spatial heterogeneity
across Sudan, highlighting variations in emissions intensity related to urban-
ization, industrial activity, and transportation infrastructure:

+ High NO, concentrations are predominantly observed in urban and indus-
trial regions, where emissions from factories, power plants, and heavy
vehicular traffic are most significant.

 The cities of Khartoum and Omdurman, and other urban areas, exhibit
the highest NO, levels, reflecting their roles as major economic hubs with
dense industrial operations, extensive road networks, and significant
energy consumption.

¢ Rural areas, particularly in western and southern Sudan, show significantly
lower NO, levels, a result of limited industrial activity, sparse transporta-
tion infrastructure, and lower population density.

By establishing this annual baseline, we could systematically compare pre-
conflict NO, emissions with postconflict patterns, allowing for a detailed
assessment of the impact of the April 2023 conflict on economic activity
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FIGURE 4.1 Average of NO, concentration (mol/m?) in 2022
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Source: Authors’ depiction based on Sentinel-5P OFFL TROPOMI-derived NO,.
Note: The figure uses the alternative spellings of Al Qadarif for EI-Gedaref and Al Jazirah for Aj Jazirah.

across different regions of Sudan. The highest intensity of armed confron-
tation was recorded in Khartoum State, particularly in Khartoum City,
where the military headquarters and key public institutions are concentrated.
The conflict also affected the twin cities of Omdurman and Khartoum
North, though fighting in these areas was somewhat less intense. Given that
Khartoum serves as Sudan’s primary economic and administrative hub, these
hostilities had profound implications for commercial activity, infrastructure
stability, and population displacement.

Figures 4.2 and 4.3 illustrate the spatial distribution of NO, levels before
and during the conflict based on Sentinel-5P OFFL TROPOMI-derived
NO, data.

» Preconflict period (April 1-7, 2023): NO, concentrations were relatively
high and widespread, particularly in Khartoum and major industrial and
transportation corridors across central, eastern, and southern Sudan. This
reflects normal economic activity, including industrial emissions and
vehicular movement.
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FIGURE 4.2 NO, levels (mol/m?) in Sudan before the conflict (April 1-7, 2023)
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Source: Authors’ depiction based on Sentinel-5P OFFL TROPOMI-derived NO,.

FIGURE 4.3 NO, levels (mol/m?) in Sudan during the conflict (April 14-21, 2023)
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» During conflict (April 14-21, 2023): Following the eruption of conflict,
there was a notable decline in NO, levels across conflict-affected regions,
particularly in Khartoum, River Nile state (Atbara area), Gedaref state, Aj
Jazirah state, and other parts of Central Sudan. This reduction suggests a
sharp decrease in economic and industrial activity, likely due to business
closures, reduced transportation, and displacement of the workforce.

These findings highlight the immediate economic consequences of the
conflict, as industrial and vehicular emissions—key proxies for economic
activity—declined significantly in heavily affected regions. The spatial hetero-
geneity of NO, changes also underscores the varying degree of conflict-related
disruptions, with some regions experiencing steeper declines due to the greater
severity of hostilities and population displacement.

Beyond the comparison of NO, concentration snapshots before and
after the conflict, we also examined trends throughout the entire month of
April, utilizing daily NO, observations from satellite data. Figures 4.4 and
4.5 provide a closer look at the mean NO, concentrations at the administra-
tive level for April 2023, distinguishing between regions directly impacted
by the conflict and those that remained relatively unaffected. The data indi-
cate notable shifts in NO, levels around Greater Khartoum, where a clear
downward trend is observed in Khartoum and Khartoum North following
the outbreak of conflict on April 15. The abrupt cessation of movement in
and around Khartoum, resulting from mass displacement and the disruption
of industrial and commercial activities, likely contributed to the reduction
in NO, emissions, reflecting the broader economic slowdown triggered by
the conflict.

In contrast to the sharp decline in NO, concentrations observed in
Khartoum state, several regions that were less directly affected by the con-
flict, such as Ed Damazin, Kadugli, and Kassala, show an upward trend in
NO, levels throughout April, as shown in Figure 4.5. These areas, located far-
ther from the immediate conflict zones, experienced increased human activ-
ity and movement, as they became major destinations for internally displaced
persons (IDPs) flecing the violence in Khartoum. The influx of IDPs, coupled
with the continued operation of transportation networks, commercial activity,
and temporary settlements, contributed to the rise in NO, emissions between
April 16 and 30.

Over time, Kassala evolved into a de facto administrative and economic
hub, with several government offices and businesses relocating there to con-
tinue operations. However, many migrants only passed through Kassala and
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FIGURE 4.4 NO, levels (mol/m?) in the Khartoum cities (conflict-affected area)
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FIGURE 4.5 NO, levels (mol/m2) in Ed Damazin, Kadugli, and Kassala (less conflict-affected
areas)
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other cities on their way to more permanent settlements, including in Saudia
Arabia, Egypt, and other neighboring countries.

As a complement to the analysis of NO, concentrations, we also analyze
VIIRS nightlight data. Our analysis focused on two key cities: Khartoum,
which experienced direct conflict, and Ed Damazin, which saw fewer con-
flict-related disturbances. To account for potential seasonal variations, we
also examined VIIRS nightlight data from March and May 2022, ensuring
that any observed changes in 2023 were primarily attributable to the conflict
rather than seasonal effects or temporary changes in infrastructure.

Figure 4.6 presents a comparative analysis of nightlight intensity before
and after the onset of the conflict. The data clearly show a marked decrease
in nightlight intensity from March 2023 to May 2023, aligning with the
observed decline in NO, concentrations. This reduction suggests a significant
disruption in economic activity, infrastructure usage, and urban illumination
due to the conflict. In contrast, an analysis of nightlight intensity for the same
period in 2022 (March to May) reveals no substantial differences, indicat-
ing that, in the absence of conflict, seasonal or external factors had a minimal
impact on nightlight variability.

To facilitate a comparative analysis, we also examined changes in night-
light intensity in Ed Damazin, a region where NO, levels remained stable
(Figure 4.7). Consistent with the NO, observations, no significant decrease
in nightlight intensity was detected, suggesting that economic activity in this
area was relatively unaffected by the conflict. Interestingly, some locations
within Ed Damazin exhibited increases in nightlight intensity, potentially
reflecting an influx of IDPs or shifts in local economic activities. These spa-
tiotemporal patterns observed in nightlight data closely align with those seen
in NO, measurements.

TROPOMI-derived weekly mean ground-level NO, concentrations for the
periods of April 1-7, 2023 (pre-war) and April 14-21, 2023 (first week of the
conflict) across selected cities that were either directly affected by conflict or
remained relatively stable are shown in Table 4.1. These results indicate that
all conflict-affected urban regions experienced a decline in NO, concentra-
tions, with the exception of El-Geili in northern Khartoum state and Sawakin
in Red Sea state, both of which exhibited a slight increase. The rise in NO, lev-
els in El-Geili is likely attributable to the presence of a major oil refinery, which
remained operational due to its strategic economic importance, and to the influx
of IDPs from central Khartoum and Khartoum North. Similarly, Sawakin did
not experience a decline, as it is geographically distant from the conflict’s epicen-
ter and remained largely unaffected during the initial phase of the war.
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FIGURE 4.6 Nightlight intensity (nanowatts per square centimeter per steradian,
nW-cm~2-sr~") of March 2022 (upper left), May 2022 (upper right), March 2023 (bottom left),
and May 2023 (bottom right)
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A. March 2022 B. May 2022

C. March 2023 D. May 2023

Source: Authors’ calculation based on VIIRS nightlight data.
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FIGURE 4.7 Nightlight intensity (nanowatts per square centimeter per steradian,
nW-cm~2-sr~') of March 2023 (left) and May 2023 (right).
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Source: Authors’ calculation based on VIIRS nightlight data.

TABLE 4.1 NO, concentrations (mol/m?) and changes in selected cities of Sudan in April 2023

April 1-7,2023 April 14-21,2023

City (mol/m? *10000  (mol/m? *10000  Change (percent) Conflict?
Khartoum 1.53 1.01 -33.99 Yes
El-Geili 0.79 0.81 2.53 Yes
Es Sileit 0.76 0.73 -3.95 Yes
Khartoum North 1.03 0.85 —17.48 Yes
Omdurman 2.58 2.39 0.00 Yes
Sawakin 0.97 0.99 2.06 No
Kassala 0.68 0.68 0.00 No
El-Fashir 0.67 0.64 -5.88 No
Kadugli 0.69 0.69 0.00 No
Ed Damazin 0.68 0.68 0.00 No

Source: Authors’ calculation based on Sentinel-5P OFFL TROPOMI-derived NO, data.
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Among the cities that recorded the most significant NO, reductions,
Khartoum saw the steepest decline (—34%), followed by Khartoum North
(=17%), El-Fashir (—6%), and Es Sileit (—4%). The substantial decreases in
Khartoum and Khartoum North align with their status as key economic and
administrative hubs, where intense fighting led to the closure of industries,
commercial activities, and transportation networks. El-Fashir and Es Sileit—
both of which host RSF military bases targeted by the SAF—also exhibited
notable NO, reductions, likely reflecting disruptions in industrial operations
and vehicular movement.

In contrast, cities outside the primary conflict zones showed either no sig-
nificant change or a slight increase in NO, levels. The minor uptick in NO,
concentrations observed in some nonconflict areas is likely due to their role as
receiving centers for IDPs. As people fled war-affected regions, certain cities—
such as Kassala, Ed Damazin, and Kadugli—may have experienced a tempo-
rary increase in transportation activity and localized emissions, contributing
to stabilized or slightly elevated NO, levels.

We also analyzed percentage changes in NO, concentrations over three dis-
tinct periods (April 16-20, April 20-25, and April 25-30, 2023) relative to
the immediate pre-war baseline (April 1015, 2023) (Figure 4.8). These time
windows allow a detailed breakdown of how emissions fluctuated in both con-
flict-affected and relatively stable regions, offering insights into the dynamics of
economic disruptions, industrial slowdowns, and population displacement.

In Khartoum, NO, concentrations dropped between 33 and 44 percent,
while in Khartoum North, they declined between 20 and 22 percent during
the three periods analyzed.' These two cities were at the heart of the conflict
and experienced heavy fighting, large-scale displacement, and a near-total eco-
nomic standstill. The drastic reduction in NO, emissions in these areas was
primarily linked to mass civilian evacuations, which significantly reduced
vehicle traffic and transportation-related emissions. Additionally, industrial
shutdowns, particularly in Khartoum North, where there are a significant
number of factories and manufacturing plants, contributed to the observed
declines. The closure of key industrial facilities and disruptions in power gen-
eration further contributed to the decrease in NO, emissions, reflecting a
steep contraction in economic activity. The economic paralysis in Khartoum

1 Khartoum, Khartoum North, and Omdurman are the three cities that make up the Greater
Khartoum metropolitan area. Khartoum serves as the national capital and administrative cen-
ter; Khartoum North is a major industrial and commercial zone; and Omdurman, the largest of
the three by population, is a cultural and historical hub. The cities are interconnected by a net-
work of bridges and roads, forming Sudan’s primary urban and economic core.
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FIGURE 4.8 Changes in NO, concentrations (mol/m2) in selected cities for three periods after
the conflict began compared to the April 11-15 period

April 16-20 (%) [l April 20-25 (%) [l April 25-30 (%)

-33.1%
Khartoum -43.9%
-41.9%
-21.5%
Khartoum North -21.5%
-19.6%
—7.7%
Omdurman -3.8%
1.3%
-2.9%
Kadugli 12.9%
28.6
0.0%
Kassala 10.6%
7.6%
El-Fashir i 5.1%
3.9%
El-Geli 11.8%
11.8%
7.1%
Sawakin —2.4%
-5.9%
9.0%
Es Sileit 13.4%
13.4%

9.7%
Ed Damazin 11.3%
40.3%
-50% —40% -30% -20% -10% 0% 10% 20% 30% 40% 50%
Change (percent)

Source: Authors’ calculation based on Sentinel-5P OFFL TROPOMI-derived NO, data.

was further reinforced by the halt in business operations, the shutdown of gov-
ernment institutions, and the widespread collapse of local markets.

The case of Sawakin, a port city in northeastern Sudan, is particularly
notable, as it initially exhibited minimal change in NO, levels in the first few
days of the conflict. This suggests that the city continued to operate during
the initial phase of the war, benefiting from its distance from the primary
conflict zone. However, in subsequent days, a sharp decline in NO, levels
was observed, likely due to the reduction in import and export activity, dis-
ruptions in logistical supply chains, and particularly the loss of connectivity
between Khartoum and major trade hubs, as conflict-related instability made
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it difficult to maintain normal trade flows. Likewise, the decline in vehicles
using transportation and trade routes to and from Port Sudan likely contrib-
uted to this decline, as well.

While conflict-affected cities witnessed significant declines in NO,, sev-
eral other regions exhibited a gradual increase in emissions. Cities such as
El-Geili, Kassala, El-Fashir, Ed Damazin, and Kadugli saw a steady rise in
NO, levels in April 2023. These trends can be attributed to the influx of IDPs
and shifts in local economic activity. Many of these regions served as primary
destinations for IDPs fleeing from conflict zones. Kassala and El-Geili, for
example, saw increased emissions due to heightened transportation activity
and the arrival of large numbers of refugees. Ed Damazin and Kadugli func-
tioned as transitional hubs where displaced individuals gathered before seek-
ing refuge in neighboring countries. This movement resulted in increased
vehicular traffic, emergency transport, and heightened commercial activity in
certain urban centers, causing an uptick in NO, emissions.

El-Geili, situated north of Khartoum, became a key refuge for displaced
civilians escaping the conflict in Khartoum and Khartoum North. The
increase in emissions in this region can be linked to the expansion of tempo-
rary settlements and the continued operation of essential industries, partic-
ularly energy and fuel processing facilities. Similarly, Kassala and El-Fashir
experienced an uptick in NO, emissions due to increased movement of peo-
ple, vehicles, and humanitarian aid operations. The rise in emissions in these
regions suggests that while Khartoum and Khartoum North faced economic
collapse, certain areas became hubs for emergency activity, further reflect-
ing the spatial redistribution of economic and social activity in the wake
of conflict.

Conclusion

Crises—from COVID-19 to the wars in Ukraine and Sudan—demand rapid,
cost-effective decisions precisely when conventional data systems are dis-
rupted, unsafe, or too slow to guide urgent action. In such settings, real-time,
spatially resolved information is indispensable. Remote sensing—via satellites
and, where feasible, drones or mobile platforms—offers a scalable way to gen-
erate timely geospatial intelligence, reveal local heterogeneity, and illuminate
how social, demographic, biophysical, and climate factors interact with policy
outcomes. This study leverages that capability to track the economic and envi-
ronmental consequences of Sudan’s ongoing conflict using NO, concentra-
tions and nightlight intensity.
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The spatial and temporal variations in NO, concentrations provide valu-
able insights into how different cities responded to the unfolding conflict.
Our findings indicate that the most pronounced declines in NO, concentra-
tions and nightlight intensity occurred in Khartoum, Khartoum North, and
Omdurman, where the conflict was most severe in its early days. While heavy
artillery and ongoing military activity may contribute to emissions, these
effects are far outweighed by the collapse of normal economic activity, as evi-
denced by the sharp declines in both indicators. The closure of factories and
manufacturing plants, the suspension of commercial activity, and the large-
scale displacement of residents all contributed to the observed reductions
in emissions. Additionally, disruptions in intracountry trade, particularly
through Khartoum—a key transportation and commercial hub—further con-
tributed to the economic slowdown.

Tragically, the crisis in Khartoum has continued for more than two years,
posing severe risks to Sudan’s broader economic stability, particularly in
the agriculture sector. Many of Sudan’s centralized institutions, such as the
Agricultural Bank, the Animal Resources Bank, and key government minis-
tries, are located in Khartoum. These institutions play a vital role in support-
ing agricultural production by facilitating the distribution of inputs, financial
services, and infrastructure support. However, the ongoing conflict has
severely disrupted these functions, jeopardizing the ability of farmers to access
resources needed for the planting season. Moreover, many of Sudan’s agricul-
tural processing and value-added industries are concentrated in Khartoum,
meaning that food processing activities have largely come to a halt.

Our analysis also indicates that nonconflict regions experienced fewer dis-
ruptions in NO, emissions and nightlight intensity, suggesting that the eco-
nomic fallout has been geographically concentrated in specific war-affected
areas, at least in the initial months of the conflict. However, in smaller cities
and rural areas, the patterns are less clear and sometimes contradictory, as var-
ious factors such as wind patterns, seasonal changes, and local industrial activ-
ity can influence NO, levels.

In the absence of conventional economic data sources—such as national
statistics and houschold surveys—remote sensing provides a crucial tool for
monitoring economic activity in conflict zones. Given the impossibility of
conducting large-scale ground-based data collection in Sudan at present, sat-
ellite-derived indicators can help policymakers, humanitarian organizations,
and private sector stakeholders assess the economic impact of the conflict
on agriculture, food supply chains, and market stability. These remote-sens-
ing methods significantly enhance our ability to track atmospheric pollution,
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assess air quality, and understand the interactions between human activity
and environmental factors.

Despite these contributions, there are limitations to this study. NO, and
nightlight data, while effective proxies for economic activity, cannot fully
capture the complexity of conflict-related disruptions. For instance, military
activity and the use of artillery may temporarily increase emissions, partially
offsetting the observed decline in economic activity. Additionally, exter-
nal environmental factors such as seasonal variability, meteorological influ-
ences, and industry-specific emissions fluctuations can introduce variability
into NO, data. Therefore, while remote sensing provides valuable insights, it
should be complemented with other sources of data to build a more compre-
hensive picture of economic conditions in conflict-affected areas.

Future research should aim to refine and expand this analysis by incor-
porating additional remote-sensing datasets and ground-truthing data where
possible. A promising avenue for further study is the integration of NO, and
nightlight data with geospatial conflict datasets such as the ACLED (Ali and
Ada 2023; Ali 2023), which can provide a more granular understanding of
the spatial relationship between armed confrontations and economic disrup-
tions. Additionally, the use of high-resolution satellite imagery and geo-refer-
enced houschold surveys could offer further insights into localized economic
conditions and displacement patterns. These approaches would enable a more
nuanced assessment of the war’s economic impacts and help guide more effec-
tive policy responses and humanitarian interventions.
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Chapter 5

CEREAL PRODUCTION, MARKETS,
AND POLICY IN SUDAN

Paul Dorosh, Oliver K. Kirui, and Khalid Siddig

ereal production has long been a cornerstone of Sudan’s food security

and economy, especially wheat, sorghum, and millet. Given the impor-

tance of these staples, policy related to imports and prices of wheat (and
sorghum, to a lesser extent) has major effects on food production and con-
sumption. In particular, before 2023, government interventions in wheat mar-
kets involved huge implicit—and sometimes explicit—fiscal costs, including
interventions on large food aid inflows, official sales prices, direct controls
on commercial imports, and subsidies on wheat milling (D’Silva and Badawi
1988; Faki and Taha 2009; Abdelaziz et al. 2022). These policies have gener-
ally benefited urban consumers at the expense of rural producers and have not
always been well-targeted to the poor (Resnick 2021; Resnick 2026, Chapter 3
in this volume).

The conflict in 2023 forced an end to the government’s provision of
wheat to domestic wheat mills and subsequent subsidized sales of flour in
Khartoum, as well as the rest of the country. Moreover, the fighting has
resulted in major disruptions to cereal markets, significantly adding to
transport and marketing costs within the country, and greatly hindering
flows of food aid and other cereal imports from the international market to
western Sudan.

This chapter provides an analysis of Sudan’s cereal markets, along with
model simulations of the impacts of recent shocks and policy options to mit-
igate these adverse effects. The second section presents an overview of cereal
production and consumption patterns, focusing on regional differences
between western and eastern Sudan. The third section describes the evolution
of wheat and sorghum prices in recent years, including a comparison of inter-
national border prices of wheat and domestic prices. In the fourth section, the
major implications of wheat trade and price policy prior to 2023 are exam-
ined, including the complex set of subsidies on imports of wheat and wheat
flour, wheat processing, and bread. We present an analysis of more recent
wheat policy in the fifth section, including model simulations of the conflict’s
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disruption to regional wheat markets in 2023 and policy options to increase
wheat production and consumption. The final section concludes with a sum-
mary of the findings, policy implications, and priorities for further research
and analysis.

Cereal production and markets in Sudan

Structure of cereal production in Sudan before and during
the conflict

Sorghum, millet, and wheat are the primary staples that form the founda-
tion of Sudan’s food security. These crops are cultivated across the country’s
three main farming systems (irrigated, semi-mechanized, and traditional
rainfed), with each playing a distinct role in overall production. However,
the conflict that erupted on April 15, 2023, has severely disrupted produc-
tion patterns, posing significant threats to food security, livelihoods, and
rural economies.

This section draws on the latest available data from the Crop and Food
Supply Assessment Mission (CFSAM) (FAO 2024c) to compare produc-
tion levels in the 2023/2024 season with the preceding five-year average
(2018/2019-2022/2023). The five-year average serves as a robust baseline for
assessing the spatial distribution of these staple crops, while the 2023/2024
data provide a critical reference point to quantify the impact of the first year
of conflict on agricultural production and supply.

Differential impacts by farming system

The impact of the conflict on cereal production varied significantly across
farming systems. Although the irrigated systems in some parts of the coun-
try showed resilience, particularly for wheat and sorghum, the reliance on
stable infrastructure made them vulnerable to disruptions (Figure 5.1).

For instance, wheat production in Aj Jazirah declined due to infrastruc-
ture damage and instability, though localized resilience was observed in
the River Nile and Northern states. The entry of the Rapid Support Forces
(RSF) into Aj Jazirah State in late 2023 coincided with the peak harvest
season, during which farmers were compelled to pay exorbitant fees to
access their fields, transport crops, and store harvested grains. Additionally,
reports indicate that RSF forces looted significant quantities of wheat and
chickpeas from storage facilities, exacerbating food insecurity (STPT and
Istigsa'i) 2025).
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FIGURE 5.1 Production of sorghum, millet, and wheat in Sudan, 2018—-2023 (thousand tons)
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Source: Adapted from FAO (2024), licensed under CC BY NC SA 3.0 IGO. Reproduced with permission.

The semi-mechanized systems, particularly in Gedaref state, proved rela-
tively stable, contributing significantly to sorghum production in 2023/2024
and benefiting from being away from confrontation and the inflow of work-
ers and investments. Nevertheless, rising input costs and labor shortages posed
challenges to sustained productivity.

The traditional rainfed systems, however, were the hardest hit by the con-
flict, particularly for millet (Figure 5.1). States such as West Darfur and South
Darfur experienced catastrophic declines, with West Darfur reporting zero
millet production. Conversely, North Darfur managed to increase its share
of millet production, highlighting the complex and localized nature of con-
flict impacts.

War-induced changes in patterns of cereal production

The ongoing conflict has reshaped the geographical distribution of cereal pro-
duction in Sudan, altering traditional production hubs and amplifying regional
disparities. While some areas have managed to sustain cultivation, others have
suffered a near-total collapse due to displacement, insecurity, and restricted access
to inputs and markets. In the following subsection, we examine the shifting pro-
duction landscape for sorghum, millet, and wheat, highlighting the differential
impacts of the conflict across states and farming systems. This analysis under-
scores the extent to which the conflict has reconfigured Sudan’s agricultural
map, with potentially lasting implications for food security and rural economies.
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SORGHUM

Sorghum has traditionally been the most widely produced cereal in Sudan,
accounting for the largest share of national cultivated land and cereal production.
Traditional rainfed systems dominated sorghum production over the five-year
average, contributing 44 percent of total output, followed by semi-mechanized
systems at 43 percent, and irrigated systems at 13 percent (Figure 5.1). During
this period, Gedaref emerged as the leading sorghum-producing state, contrib-
uting 16.1 percent of national output, followed by Aj Jazirah (9.4 percent) and
Sennar (8.1 percent) (Figure 5.2).

The 2023/2024 season marked a dramatic decline in national sor-
ghum production, shrinking by 34 percent compared to the five-year aver-
age (2018/2019-2022/2023) and 42 percent of the level of the 2022/2023
scason. The shares of Gedaref and Sennar states rose to 24.7 percent and
20.1 percent, respectively, reflecting the relative stability of the regions until
the harvest at the end of the summer in 2024. By contrast, traditional rain-
fed systems suffered significant disruptions, with production in South Darfur
and Blue Nile declining sharply. South Darfur’s contribution fell from
8.2 percent to 3.8 percent, while Blue Nile’s share dropped from 7.3 percent to
4.8 percent. Aj Jazirah’s contribution increased slightly to 10.9 percent, high-
lighting localized resilience in irrigated systems. Meanwhile, conflict-affected
states such as West Darfur and Central Darfur reported zero production
(Figure 5.2).

The decline in sorghum production was further exacerbated by rising input
costs, logistical challenges, and delayed planting. CESAM noted that while the
provision of certified seeds mitigated some losses, the overall production decline
underscores the vulnerability of rainfed systems to conflict-induced disruptions

(FAO 2024c).

MILLET

Predominantly grown in traditional rainfed systems, millet plays a vital
role in the diets of communities in Sudan’s arid and semi-arid regions
(Figure 5.1). Over the five-year average, traditional rainfed systems accounted
for 93 percent of millet production. West Darfur was the largest producer,
contributing 20.2 percent, followed by South Darfur (17.5 percent) and
Central Darfur (13.2 percent).

The military conflict had a devastating impact on millet production
in 2023/2024. West Darfur’s share plummeted to zero, reflecting the
complete disruption of agricultural activities in the region. North Darfur,
on the other hand, experienced a significant increase in its contribution,
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FIGURE 5.2 Production of sorghum, millet, and wheat in Sudan by state, 2018—-2023,
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Central Darfur B 224 [ 324 H 60
West Darfur [ 342 I 202 0
Sennar [ 53 W 65 Il %8
Gedaref [ 60 M 2 M7
Red Sea 1 0 0
White Nile [ 29 134 |8
Aj Jazirah | 10 |7 |4
South Kordofan | 13 119 | 11
South Darfur [ 297 I 283 Il 108
North Darfur i 192 B 119 Il 153
Blue Nile [ 24 117 |5
Kassala ' 3 19 "
North Kordofan [ 124 [ 297 |16
Wheat
West Darfur 1 0 0
Sennar [ 74 M 56 36
River Nile [ 50 I 34 H 58
White Nile 1 0 0
Aj Jazirah [T 353 . 215 Il 144
South Darfur 1 0 0
Northern [ 147 . 17 I 104
North Kordofan [ 67 N 54 136
Khartoum 1 0 0

Source: Adapted from FAO (2024), licensed under CC BY NC SA 3.0 1GO. Reproduced with permission.
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rising from 11.3 percent to 22.6 percent, possibly due to localized shifts
in production dynamics. South Darfur maintained a relatively high
contribution of 16 percent, while Sennar and Gedaref emerged as notable
contributors, with shares of 14.5 percent and 11.7 percent, respectively.
These changes highlight the uneven impact of the conflict, with some
regions managing to sustain production while others have faced total

collapse (Figure 5.2).

WHEAT

Primarily cultivated in irrigated systems, wheat follows a winter cropping
cycle, making it less susceptible to immediate disruptions caused by the con-
flict. Over the five-year average, irrigated systems accounted for almost all
wheat production, with Aj Jazirah contributing 50.8 percent, Northern
21.2 percent, and Sennar 10.7 percent (Figure 5.2).

The 2023/2024 season, however, exposed vulnerabilities within the wheat
sector. Aj Jazirah’s contribution fell to 38.1 percent, largely due to damage to
irrigation infrastructure and logistical constraints imposed by the conflict.
Benefiting from relative stability, Northern and River Nile increased their
shares to 27.5 percent and 15.4 percent, respectively. Sennar’s contribution
declined slightly from 10.7 percent to 9.5 percent, reflecting localized disrup-
tions imposed by the conflict. While interventions, including the provision
of seeds, from the Food and Agriculture Organization of the United Nations
(FAO) and World Food Programme helped sustain some production, overall
wheat output remained significantly below the five-year average (2018/2019—
2022/2023) and 2022/2023 season by 45.7 percent and 20.7 percent, respec-
tively (Figure 5.2).

The East-West divide in cereal production

The 2023/2024 season highlighted the critical impact of political and
territorial control on cereal production, with the country effectively
divided based on regions under the control of the Sudanese Armed Forces
(SAF) and those under the RSF. This division was not strictly geographic,
as key agricultural states such as Aj Jazirah were primarily under RSF
control, despite being in central Sudan. The implications of this divide
are reflected in the production and supply dynamics of sorghum, millet,
and wheat.

Under SAF control in 2024, even during the season affected by the
conflict (2023/2024), states such as Gedaref and Sennar accounted
for significant shares of cereal production. Gedaref alone contributed
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38.4 percent of sorghum output and 40.6 percent of millet in SAF regions,
leveraging the resilience of its semi-mechanized systems. Sennar also
played a crucial role in cereal supply, contributing 25 percent of sorghum
and 40.3 percent of millet under SAF control, reflecting the importance
of stability in these areas. However, logistical disruptions and rising

input costs tempered these contributions and reduced overall production
compared to other seasons.

In RSF-controlled regions in 2024, including Aj Jazirah and large parts
of Darfur, cereal production faced severe disruptions. Aj Jazirah, a histor-
ically dominant wheat-producing state, experienced a significant drop in
its share from 50.8 percent in the five-year average (2019-2023) to only
38.1 percent. Within the SAF regions, Aj Jazirah’s contribution to wheat
production was only 6.8 percent, while in the RSF-controlled wheat pro-
duction regions, it contributed 77.5 percent as it remained mainly under
the RSF from December 2024 until January 2025. Meanwhile, Darfur
states, traditionally reliant on rainfed systems, saw drastic declines. West
Darfur reported zero production for millet and sorghum, and Central
Darfur recorded sharp reductions across all cereals. These challenges
reflect the compounded effects of displacement, insecurity, and restricted
market access.

Comparatively, SAF-controlled areas were expected to supply a larger pro-
portion of national cereal output, albeit at levels well below historical averages.
RSF-controlled regions, meanwhile, have faced acute deficits, with food inse-
curity exacerbated by limited production and constrained distribution net-
works. This polarized dynamic underscores the urgent need for interventions
tailored to the specific challenges in SAF and RSF regions. In SAF zones, sta-
bilizing semi-mechanized and irrigated systems should be prioritized, while
RSF regions require immediate humanitarian assistance to address food short-
ages and revive rainfed agriculture.

In conclusion, the 2023 conflict has had a profound and multifaceted
impact on Sudan’s cereal production. National output for sorghum, millet,
and wheat in 2023/2024 is estimated to be 46 percent below the previous
year’s levels and 40 percent below the five-year average. The stark variations
across states and farming systems underscore the need for targeted, con-
text-specific interventions. Immediate priorities include restoring irrigation
infrastructure in the irrigated farming systems, ensuring the availability of
agricultural inputs to farmers across the country, and supporting displaced
farming communities. These measures are essential to mitigate the long-term
consequences of the conflict and stabilize Sudan’s agricultural sector.
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The structure of Sudan’s cereal markets and
regional price integration

Wheat and sorghum market price movements!

The armed conflict that began in mid-April 2023 had a profound impact
on wheat prices across Sudan (Figure 5.3). Prior to the conflict, wheat prices
exhibited moderate seasonal fluctuations but remained relatively stable.
However, as the crisis intensified, prices soared, with some regions experi-
encing increases of more than fivefold compared to early 2023. The most
significant price hikes were recorded in Al Fashir and EI-Obeid, where
access to staple foods was severely constrained. By late 2024, price dispar-
ities across regions widened, further reducing affordability in conflict-
affected areas.

Sorghum prices also saw substantial increases during this period, though at
alower rate than wheat. While relatively stable in early 2023, sorghum prices
surged by the end of 2024 in most markets (Figure 5.4). Some regions experi-
enced more than sixfold increases in prices compared to early 2023, driven by
disruptions in agricultural production, displacement of farmers, and supply
chain instability. Remote regions, which were already vulnerable, saw some of
the steepest increases, reflecting their reliance on increasingly expensive and
insecure supply routes.

Wheat and sorghum market integration

To assess the degree of market integration, we applied standard time-series
econometric techniques. First, Augmented Dickey-Fuller (ADF) unit root
tests were used to test whether wheat and sorghum price series were station-
ary in levels or in first differences (Dickey and Fuller 1979; Said and Dickey
1984). Since most series were found to be nonstationary in levels but sta-
tionary after first differencing, we proceeded with Johansen cointegration
tests to examine whether long-run equilibrium relationships exist between
pairs of markets (Johansen 1988; 1991). The Johansen framework is based
on a vector autoregressive model of order k (Engle and Granger 1987;
Johansen and Juselius 1990), which can be expressed in its error-correction
form as:

1 The primary variables analyzed were nominal retail prices of wheat and sorghum in selected
markets across eastern and western Sudan between January 2019 and August 2024. The cointe-
gration models tested whether these prices exhibit long-run equilibrium relationships across
regions, thereby indicating market integration. All data were sourced from FEWS NET mar-
ket monitoring.



CEREAL PRODUCTION, MARKETS, AND POLICY IN SUDAN 97

FIGURE 5.3 Retail prices of wheat in markets in Sudan, 2019-2024

Panel A: Nominal wheat prices
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Source: Authors’ calculations using FEWS NET data (2025).
Note: m1 = month 1 (January).
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FIGURE 5.4 Retail prices of sorghum in markets in Sudan, 2019-2024

Panel A: Nominal sorghum prices
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Note: m1 = month 1 (January).
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TABLE 5.1 Co-integrated cereal market pairs in Sudan, January 2015-August 2024 data

(nominal prices)

Series Total Market Pairs Co-Integrated Market Pairs
(Number) (Number) (Names)
Panel A: Wheat Gedaref-Damazin, Gedaref—Kassala, Gedaref—
(among 7 markets 2 4 Dongola, Damazin—Kassala
in eastern Sudan)? goia,
. Madani—Kosti, Madani-Zalingei,
ganquB' gvnﬂgflt( s " . Madani—Kadugli, Kosti~Zalingei,
in wesgt’ern Sudan)® Khartoum—Madani, Khartoum-Kosti,
Nyala—Zalingei
Panel C: Sorghum Gedaref-Damazin, Kassala—Port Sudan,
(among 8 markets 28 5 Damazin-Singa, El-Damer-Dongola,
in eastern Sudan)® Sennar—Gedaref
(Paanqghg:ssmgplf eTs 28 4 Khartoum—Madani, Kosti—Zalingei,
in western Sudan)® Kadugli-Nyala, Geneina—Zalingei

Source: Authors’ calculations based using FEWS NET data (2025).

Note: a = Gedaref, Al Damazin, Dongola, Kassala, EI-Damer, Singa, and Sennar. b = Khartoum, EI-Obeid, EI-Fasher, Kosti,
Madani, Kadugli, Nyala, and Zalingei. ¢ = Port Sudan, Gedaref, Al Damazin, Dongola, Kassala, EI-Damer, Singa, and Sennar.

k-1
APt = Hpt—l +ZFLAPt_1 + Et

i=

where Py is a vector of wheat or sorghum prices across markets at time t;

A is the first-difference operator; I1 is the long-run impact matrix, whose rank
determines the number of cointegrating vectors (long-run relationships); I'; are
short-run adjustment coefficients; and €; is a vector of error terms. The cointegra-
tion tests were therefore applied to the price vectors across markets to determine
whether the series move together in the long run, which is taken as evidence of
market integration (Fackler and Goodwin 2001; Abdulai 2000).

To test for co-integration (co-movement) of price series across markets
over the period January 2019 through August 2024, we first conducted ADF
tests on the raw price series to check for stationarity (the absence of a trend in
the series). Nearly all price series for both wheat and sorghum were found to
be nonstationary, but ADF test results for the first differences of both wheat
and sorghum price series showed strong evidence of stationarity.

Johansen tests of the residuals from regressions of market prices from vari-
ous pairs of markets indicated distinct patterns of market integration in eastern
and western Sudan. In eastern Sudan, the results shown in Table 5.1 indicate
moderate evidence of cointegration within the region, with four cointegrating
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relationships among seven markets for wheat (Panel A) and five cointegrating
relationships among eight markets for sorghum (Panel C). However, the trace
statistics in both panels are close to, but below, the 5 percent critical values, sug-
gesting that while some degree of market integration exists, it is not particularly
strong. In contrast, markets in western Sudan show stronger evidence of integra-
tion within the region, particularly for wheat. Panel B identifies seven cointe-
grating relationships among eight markets for wheat, with the trace statistic very
close to the critical value, indicating robust market linkages. For sorghum, we
found co-integration between prices for four of the eight markets.

Wheat trade and price policy

Wheat subsidies, foreign exchange markets, and market prices

Sudan has a long history of intervening in the domestic markets and inter-
national trade of wheat, the only major cereal in the country that is widely
traded internationally (world markets for sorghum and millet are much
smaller than the world wheat market in terms of volumes traded and value).”
Before 2023, successive Sudanese governments attempted to keep food prices
low by providing wheat grain and/or flour to millers and bakers at subsidized
prices and setting low official sales prices for traditional bread.” However, per-
sistent domestic inflation, partly caused by increases in money supply, neces-
sitated frequent adjustments in prices. Moreover, periodic devaluations of
the Sudanese pound (SDG) resulted in large increases in border prices (inter-
national market prices, including transport and marketing costs, converted
to Sudanese pounds using official exchange rates), which necessitated major
adjustments in official prices.

Three major devaluations of the Sudanese pound occurred between 2018 and
2021, including in January 2018 (169 percent, from 6.7 to 18 SDG/US$) and
in October 2018 (164 percent, from 18 to 47.5 SDG/USS$). In February 2021,
the exchange rate policy shifted from a fixed nominal exchange rate to a man-
aged float policy, with an initial depreciation of almost 400 percent (from 55

2 See D’Silva and Elbadawi (1988), Faki and Taha (2009), and Dorosh (2021) for a more extensive
discussion of wheat and overall agricultural trade policies in Sudan.

3 This subsidy on (traditional) bread was not well-targeted. Calculations based on the patterns
of consumption derived from the 2009 national household survey data (NBHS 2009), along
with data on prices and wheat supply, showed that urban poor and nonpoor households received
similar amounts (18,900 and 20,800 SDG/capita, respectively) in 2021. Rural poor households
received far less—only 2,700 SDG/capita. See Dorosh (2021).
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TABLE 5.2 Wheat prices in various markets, Sudan, 2023-2024

El-Obeid Om Durman  Port Sudan El-Gedaref Al Fashir

Average retail price (SDG/kg)

(1) Jan.—Apr. 2023 427 441 592 461 680

(2) May—Dec. 2023 668 1,114 639 578 1,107
(3) Jan.—Apr. 2024 1,110 - 1,193 820 1,397
(4) May-Dec. 2024 2,573 1,550 1,564 1,585 3,290
Jan. 2023-Dec. 2024 1,251 1,059 972 875 1,691
4) /1) 6.02 3.51 2.64 3.44 4.84

Margins (SDG/kg)?

(5) Jan.—Apr. 2023 (164) (151) - (131) 88

(6) May-Dec. 2024 1,009 (14) - 21 1,726
Change (6) — (5) 1,173 136 - 152 1,637

Source: Authors’ calculations from FAO (2025) price data.
Note: @ = Marketing margin to Port Sudan.

to 378 SDG/USS$), which essentially unified the official and parallel markets
until September 2023. Thereafter, a moderate premium on the parallel market
emerged again: the parallel exchange rate in December 2024 was 2,445 SDG/
USS$, 23 percent above the official rate of 1994 (SDG/USS$).*

Between the middle of 2021 and 2022, just before the start of the civil
war, significant market imperfections kept the retail prices of wheat in major
Sudanese markets from closely tracking import parity prices (the full finan-
cial cost of imported wheat) (in Khartoum) (Figure 5.5). Subsequently, the
civil war brought about a disruption in market flows and a significant increase
in costs, reflected in a widening margin between prices in western and eastern
Sudan (Figure 5.6).

Average wheat prices in Al Fashir and El-Obeid in western Sudan were 6
and 4.8 times higher, respectively, from May to December 2024 than from
January to April 2023 (Table 5.2). In the same periods, prices in Port Sudan
and Gedaref in eastern Sudan were only 2.6 and 3.4 times higher, respectively.
Marketing margins between these two western markets and Port Sudan thus
increased by more than 1,600 SDG/kg, while margins between Gedaref and
Port Sudan increased by less than 200 SDG/kg, as did the margins between

Om Durman and Port Sudan.

4 Calculated from data in the WFP Market Monitors (various dates).

5 The prices plotted in Figure 5.5 are nominal prices deflated by the consumer price index (CPI).
Note that the CPI from February 2023 to December 2024 is estimated using the CPI growth
rate between January and February 2023, that is, an annual rate of 23.2 percent.
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FIGURE 5.5 Domestic and import parity wheat prices in Sudan (2021 SDG/kg), 2021-2024
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Note: Calculations of import parity use parallel market exchange rates from October 2024 (no commercial exchange rate
data were available for this period). Note that the parallel exchange rate averaged 26.3 percent above the commercial
market exchange rate from September 2023 through September 2024.

FIGURE 5.6 Retail wheat prices in Sudan (SDG/kg), 2023-2024
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From July 2022 through July 2024, the wholesale price of wheat in
Gedaref in eastern Sudan broadly tracked the estimated import parity price
(see Figure 5.6). In this period, the monthly average ratio of Gedaref’s prices
to estimated import parity prices was 1.60. However, from August through
October 2024, import parity prices rose faster than domestic prices, such
that this ratio rose to an average of 1.91. This increase in margins may have
reflected quantitative restrictions on imports or increased domestic trade and
transport costs. If the earlier price ratio had been maintained, the market price
would have been about 20 percent lower.®

By comparison, sorghum prices rose faster during this period than wheat
prices in Om Durman (sorghum and wheat were 4.6 and 3.5 times higher,
respectively) and Gedaref (4.4 and 3.4 times higher). The marketing margins
for sorghum between major markets also exhibited considerable instability.
Sorghum price margins between western Sudan (El-Obeid and Al Fashir) and
Port Sudan were consistently higher than the margins between eastern Sudan
and Port Sudan. However, the marketing margins between Om Durman and
Port Sudan, which increased by only 136 SDG/kg for wheat, increased much
more sharply for sorghum (by 899 SDG/kg). This likely reflects the effect of a
shift in the region’s control from the RSF to SAF, which controlled much of the
Port Sudan area in this period. In contrast, given the shorter distance and gen-
erally greater security, the marketing margins between Gedaref and Port Sudan
remained relatively small for both wheat and sorghum (Table 5.3 and Figure 5.7).
Intense fighting in Darfur region reduced local production and greatly inhibited
market flows in 2025, however, leading to a huge surge in average sorghum price
margins between Al Fashir and Port Sudan, from 1,700 SDG/kg from May to
December 2024 to 27,400 SDG/kg from June to August 2025.

IMPLICATIONS OF WHEAT SUBSIDIES AND FOREIGN EXCHANGE RATIONING?

Model simulations by Dorosh (2021) indicate that increased wheat imports, such
as those financed by food aid, added to supplies for processing into wheat flour,
flatbread, and other wheat products, which resulted in reduced prices for con-
sumers and increased consumption. The analysis showed that these imports also
led to disincentives for production: a 300,000-ton increase in wheat imports, as
occurred in early 2021, led to an 8 percent increase in wheat consumption and a
35 percent decline in the market price of non-flatbread wheat products. In this

6 Asoflate 2025, data on market prices of wheat after December 2024 were not available on the
Food and Agriculture Organization’s or World Food Programme’s websites.

7 This section summarizes results from Dorosh (2021).
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TABLE 5.3 Sorghum prices in various markets, Sudan, 2023-2024

El-Obeid Om Durman  Port Sudan El-Gedaref Al Fashir

Average retail price (SDG/kg)

(1) Jan.—Apr. 2023 293 417 339 321 395
(2) May—Dec. 2023 405 712 335 310 535
(3) Jan.—Apr. 2024 752 - 494 406 666
(4) May—Dec. 2024 2,000 1,910 1,088 889 1,747
(5) June—Aug. 2025 1,358 1,231 1,179 1,169 30,299
Jan. 2023-Dec. 2024 936 1,153 613 521 822
4 /(1) 6.82 4.58 3.21 2.77 442
Margins (SDG/kg)?
(6) Jan.—Apr. 2023 293 417 339 321 395
(7) May-Dec. 2024 2,000 1,910 1,088 839 1,747
Change: (7) - (6) 1,707 1,493 750 568 1,352
(8) June—Aug. 2025 179 52 - (11) 29,119
Change: (8) - (7) (1,821) (1,858) (1,088) (899) 27,373

Source: Authors’ calculations using FAO (2025) price data.
Note: @ = Marketing margin to Port Sudan.

FIGURE 5.7 Sorghum prices in various markets, Sudan, 2023-2024
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scenario, production fell by 12 percent. Since flatbread prices are unchanged
in this simulation, wheat consumption increased by only 4 percent among the
urban poor, for whom flatbread is the major wheat product consumed.

Other simulations show that raising flatbread prices by 30 percent to reduce
the size of the fiscal subsidy would lead to a 17 percent reduction in total con-
sumption of flatbread, sharply reduced wheat consumption, and lower real
incomes of the urban poor. All households would suffer a loss in this scenario,
by 41 to 45 percent in the value of flatbread subsidies received. The urban poor
would experience the largest decline in total consumption of wheat (14 percent)
and in total income (11 percent). Thus, reducing the flatbread subsidy without
a compensating income transfer would significantly reduce the welfare of the
urban poor and likely threaten political stability. These results suggest that a
combination of key wheat policies involving high levels of imports—including
the injection of food aid wheat into the economy in late 2020—and subsidized
flatbread would have significantly benefited urban poor households.

Thus, Sudan’s wheat policies immediately before 2022, such as increased
wheat imports, price subsidies in the wheat value chain, and low prices of flat-
bread, generally favored consumers to the detriment of producers. These inter-
ventions in the wheat value chain, especially those related to subsidies on
flatbread, had especially large effects on the welfare of urban households, mak-
ing these policies particularly politically sensitive. However, because of their high
fiscal costs, these policies also threatened macroeconomic stability and crowded
out other possible investments to promote growth and poverty reduction.

Impacts of exogenous shocks and policy changes
on Sudan’s wheat economy: Model simulations

Model structure

For this analysis, we utilize a simple partial equilibrium model of Sudan’s
wheat economy following that of Dorosh (2021) and earlier models of other
countries by Dorosh (2001), Coady and colleagues (2009), and Schmidt and
colleagues (2021). Model simulations provide estimates of the effects of sup-
ply and income shocks, as well as the impact of changes in the import parity
price of wheat on its production, imports, and consumption by various house-
hold groups. Unlike in Dorosh (2021) and simulations using the other mod-
els cited above, these model simulations include changes in marketing costs
between regions, but they do not include the effects of changes in production
and prices on wheat farmer incomes.
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Annex Table 5.1 lists the equations and variables used in the model. Wheat
production is a function of the domestic wheat price with a constant own-price
elasticity of supply. Houschold demand for wheat for each of the eight house-
hold groups (urban poor, urban nonpoor, rural poor, and rural nonpoor in each
of the two regions, namely western and eastern Sudan) is a function of house-
hold incomes and prices. Household incomes are exogenous, though some
simulations include shocks to the incomes of selected households. In most sim-
ulations, the level of imports is exogenous, and the domestic price of wheat
adjusts to equilibrate total supply and demand. In simulations of liberalized
international wheat trade, however, the domestic price is set equal to the import
parity price, and imports adjust to balance supply and demand.

The model’s base data on national levels of wheat production, imports,
seed, feed, and other uses are sourced from the U.S. Department of
Agriculture (USDA) Supply Utilization Tables for 2022 (USDA 2024) and
FAO Food Balance Sheets (FAO 2024b). Household demand for wheat for
the eight household groups is constructed using data from national household
surveys of Sudan (Sudan, Central Bureau of Statistics 2009), following calcu-
lations similar to those used in Dorosh (2021).

Model simulation results

The civil war that began in April 2023 has resulted in hundreds of thousands of
casualties, as well as massive displacements of people and disruptions to the econ-
omy. Given these cataclysmic events, the wheat harvest in March 2024 was only
384,200 tons, which is 19.5 percent less than in 2023 (FAO 2024a). Assuming
imports of 2.1 million tons (somewhat less than the 2.4 million ton estimate of
USDA), total availability in 2023/2024 was 2.48 million tons (excluding deduc-
tions for losses).* Thus, per capita supply fell from 58.4 kgs/person in 2022 to
49.6 kgs/person in 2024 (a 15 percent drop).” These assumptions for production
and trade are used in the base simulation, in which the simulated price of wheat
is 28.3 percent higher than in 2022 (Simulation 0 in Annex Table 5.2).
Beginning from this base simulation, we ran two simulations designed to
simulate other shocks that affected the wheat economy between 2022 and
2024: a 50 percent increase in the marketing margins between eastern and
western Sudan (Simulation 1) and, in addition, a 20 percent reduction in

8 These calculations use ratios of seed, feed, and other uses from USDA (2024) and assume a pop-
ulation increase of 3 percent per year.

9 A model simulation using these assumptions for production and trade results in a 30.8 percent
increase in the market price of wheat, from 470.8 SDG/kg to 616 SDG/kg (in 2021/2022 prices).
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TABLE 5.4 Sudan model simulation results

Sim. 0 Sim. 1 Sim. 2 Sim. 3 Sim. 4 Sim. 5
Production 384.2 367.2 359.3 426.0 412.0 429.4
0.0% —4.4% —6.5% 10.9% 7.2% 11.8%
Imports 2,100.0 2,100.0 2,100.0 2,100.0 2,300.0 2,300.0
0.0% 0.0% 0.0% 0.0% 9.5% 9.5%
Total supply 2,484.2 2,467.2 2,459.3 2,526.0 2,712.0 2,729.4
0.0% —0.7% -1.0% 1.7% 9.2% 9.9%
Price (SDG/kg)*
East 603.9 519.4 483.0 464.2 415.3 476.5
0.0% -14.0% —20.0% -23.1% -31.2% -21.1%
West 603.9 779.1 7244 696.3 622.9 476.5
0.0% 29.0% 20.0% 15.3% 3.1% -21.1%
Average Sudan 603.9 611.7 560.8 539.1 482.4 476.5
0.0% 1.3% —7.1% -10.7% -20.1% -21.1%
(Relative to 2022)  28.3% 29.9% 19.1% 14.5% 2.5% 1.2%
Consumption
East 1,369.4 1,507.2 1,578.7 1,619.1 1,738.4 1,592.2
0.0% 10.1% 15.3% 18.2% 27.0% 16.3%
West 983.7 830.5 751.8 771.8 830.8 992.7
0.0% —-15.6% -23.6% -21.5% —-15.5% 0.9%
All Sudan 2,353.0 2,337.7 2,330.5 2,390.9 2,569.2 2,584.9
0.0% -0.7% -1.0% 1.6% 9.2% 9.9%

Source: Authors’ model simulations.

Note: * Percentage change relative to 2022. Quantities expressed in thousands of metric tons. Sim. 0 = 2022 base data; Sim.
1 = +50% marketing margin to western Sudan; Sim. 2 = -20% household incomes in western Sudan; Sim. 3 = Sim. 2 with
+20% wheat productivity; Sim. 4 = Sim. 3 with +200K wheat imports; Sim. 5 = Sim. 4 with integrated domestic wheat markets.

household incomes in western Sudan, an estimate of the direct effects of the
conflict on houscholds and enterprises (Simulation 2).

The 50 percent increase in marketing costs to western Sudan raises market
prices there by 29 percent, and because more of the wheat supply remains in
castern Sudan, market prices there fall by 14 percent. National average prices
are essentially unchanged, increasing by only 1.3 percent. Given the reduction
in wheat prices in eastern Sudan, where most of the country’s wheat produc-
tion occurs, national wheat production falls by 4.4 percent.'® Wheat consump-
tion increases by 10.1 percent in eastern Sudan but decreases by 15.6 percent
in western Sudan; total wheat consumption in Sudan is almost unchanged,

falling by 0.7 percent (Table 5.4 and Figure 5.8).

10 The model assumes that wheat production is a function of wheat prices in eastern Sudan.
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FIGURE 5.8 Model simulation results for wheat production and imports, Sudan
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Note: The “shocks” simulation (Sim. 2, Table 5.1) includes higher marketing costs and lower household incomes in the West.
The “policy response” simulation (Sim. 5, Table 5.1) includes both shocks from Sim. 2, a 20 percent productivity increase,
200,000 increase in imports, and integration of domestic markets.

The 20 percent reduction in exogenous houschold incomes in west-
ern Sudan results in a further reduction in wheat demand there (relative
to Simulation 1). Wheat prices in western Sudan rise by only 20 percent
relative to the base simulation, as compared to the increase of 29 percent
in Simulation 1 (Figure 5.8). Wheat consumption in this area falls by
23.6 percent, an additional 8 percentage points relative to the decline in
Simulation 1 (-15.6 percent). As in Simulation 1, with imports held fixed, the
decline in consumption in western Sudan results in higher supplies in east-
ern Sudan, and consumption there increases by 15.3 percent relative to the
base simulation (5.3 percentage points relative to Simulation 1) (Figure 5.8).
Wheat prices in eastern Sudan fall by 20 percent (an additional 6 percentage
points compared to Simulation 1)."

Simulations 3 through 5 explore the effects of potential policy mea-
sures to promote recovery of the wheat economy. In Simulation 3, we model
a 20 percent increase in the productivity of wheat production, implicitly
achieved through increased distribution of improved seeds and greater fer-
tilizer use. Wheat production increases by 10.9 percent relative to the base

11 Note that because marketing margins are assumed to be a fixed value in terms of SDG/kg, in
general, percentage price changes in western Sudan are not equal to percentage price reductions
in eastern Sudan.
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FIGURE 5.9 Model simulation results for wheat prices, Sudan
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Note: “Shocks” simulation (Sim. 2, Table 5.1) includes higher marketing costs and lower household incomes in the West.
“Policy response” simulation (Sim. 5, Table 5.1) includes both shocks from Sim. 2, a 20 percent productivity increase,
200,000 increase in imports, and integration of domestic markets.

simulation; national average wheat prices fall by 3.2 percentage points rela-
tive to Simulation 2 and by 10.7 percent relative to the base simulation; and
national wheat consumption rises by 1.6 percent, as compared to a 1 percent
decrease relative to the base in Simulation 2.

The 200,000-ton increase in imports in Simulation 4 increases national
supply and national wheat consumption by 9.2 percent above the base
level. Average wheat prices fall to 20.1 percent below the base level (that is,
9.4 percentage points below the price level in Simulation 3). Prices in eastern
Sudan fall to 31.2 percent below the simulation price, while prices in western
Sudan are only 3.1 percent above the base level, despite the increased market-
ing margins. Consumption of wheat in western Sudan is only 15.5 percent of
the base level.

Simulation 5 models an integrated market like that which existed in
2022 (removing the 50 percent increase in marketing margins to western
Sudan of Simulations 1-4), while keeping the lower household incomes in
western Sudan of Simulation 2, the productivity shock of Simulation 3, and
the higher import volumes of Simulation 4. In this scenario, wheat prices
in both regions are 21.1 percent below the price level in the base simulation,
that is, 10.1 percentage points higher than in castern Sudan (Simulation
5) and 18 percentage points higher than in western Sudan (Simulation 5)
(Figure 5.9). Wheat consumption thus increases by 16.4 percentage points
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FIGURE 5.10 Model simulation results for wheat consumption by region, Sudan
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Note: The “shocks” simulation (Sim. 2, Table 5.1) includes higher marketing costs and lower household incomes in the West.
The “policy response” simulation (Sim. 5, Table 5.1) includes both shocks from Sim 2, a 20 percent productivity increase,
200,000 increase in imports, and integration of domestic markets.

relative to Simulation 4 in western Sudan, but it falls by 10.7 percentage
points relative to Simulation 4 in eastern Sudan (Figure 5.10). The
results of Simulations 4 and 5 suggest that increases in imports generally
remain the most effective means of reducing market prices and raising
consumption. For western Sudan, however, restoring market flows of
wheat from eastern Sudan can lead to even greater positive impacts

on consumption.

Finally, Simulation 6 (Table 5.5) shows the impact of a trade liberal-
ization in which private imports are allowed, up to the point at which the
domestic price equals the simulated base market price of 2024, namely 604
SDG/kgin 2021/2022 prices (Simulation 0). Assuming no change in the
other assumptions of Simulation 2, production falls from 359,000 tons in
Simulation 2 to 336,000 tons in Simulation 6, a 6.5 percent decline. Imports
increase by 19.1 percent relative to those in Simulation 2 due to lower mar-
ket prices. Wheat consumption increases by approximately the same percent-
ages in castern Sudan (15.3 percent) as in western Sudan (15.9 percent). Thus,
trade liberalization has major benefits for consumers, as lower prices spur
additional consumption.
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TABLE 5.5 Model simulation results for wheat trade liberalization, Sudan

Sim. 0 Sim. 2 Sim. 6
Production (thousand tons) 384.2 359.3 336.0
- - —6.5%
Imports (thousand tons) 2,100.0 2,100.0 2,500.8
- - 19.1%
Total supply (thousand tons) 2,484.2 2,459.3 2,836.8
- - 15.4%
Price (SDG/kg)*
East - - —20.0%
West - - —20.0%
All Sudan - - —20.0%
Consumption (thousand tons)
East 1,369.4 1,578.7 1,820.6
- - 15.3%
West 983.7 751.8 871.6
- - 15.9%
All Sudan 2,353.0 2,330.5 2,692.2
- - 15.5%
Conclusion

As key components of Sudan’s food economy, cereal production and markets
have changed dramatically in the last 10 years due to conflict-related disrup-
tions, as well as earlier changes in government policy. In parts of Sudan, particu-
larly Darfur and surrounding regions, the conflict has prevented many farming
activities and greatly reduced domestic production. In many other areas of the
country, however, the planting and harvesting of cereal crops have not been sig-
nificantly disrupted, though marketing costs have risen substantially.

Regional differences in production and consumption patterns have long
existed in Sudan, largely driven by water availability. The current conflict has
added an important additional regional dimension to the picture, one that
shifts with the ebbs and flows of military control over cities and surrounding
agricultural areas. Wheat production in Aj Jazirah, a state largely under RSF
control in 2023/2024, was only 144,000 tons, 59 percent below the five-year
(2018/2019-2022/2023) average of 353,000 tons. At 104,000 tons, wheat
production in the SAF-controlled Northern state was only 29 percent below
its previous five-year average. Sorghum production in East, Central, and West
Darfur fell by 91 percent, from a five-year average of 719,000 tons to only
58,000 tons (see Figure 5.2).
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Consistent with the decline in production (and limited wheat imports),
market prices of both wheat and sorghum increased sharply from 2021 to
2024. Wheat prices rose particularly fast in 2024 in Al Fashir and EI-Obeid
in western Sudan, where they increased more than fivefold compared to
early 2023, reflecting increased marketing costs from Port Sudan and other
parts of eastern Sudan to markets in western Sudan. Overall, sorghum prices
rose less than wheat prices but nonetheless surged by the end of 2024 in
most markets.

Wheat market model simulations suggest that the disruption of regional
wheat markets due to conflict in 2023 had significant adverse effects on
wheat consumption. In the absence of this conflict-induced shock to market-
ing costs, wheat consumption could have been 10 percentage points higher
in western Sudan, assuming wheat imports were allowed to increase to meet
demand at import parity prices. Moreover, when domestic market prices are
higher than import parity levels, increasing the volume of wheat imports to
reduce domestic prices to import parity levels can generally be an effective
means of reducing market prices and raising consumption.

In the short term, if war continues, humanitarian aid flows will still be
needed to help meet food security needs, since households in conflict areas
will likely lack the purchasing power to acquire sufficient food in the mar-
ket. In the medium term, rebuilding market infrastructure could help to
lower marketing costs and thus help raise the incomes of net wheat-consum-
ing households. In addition, these investments in market infrastructure would
likely raise the incomes of urban households and all farm households that pro-
duce a marketable surplus of other crops.
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TABLE 5.A1 Sudan wheat model equations

113

Production:

Supply:

Seed use:

Feed use:
Household demand:
Household incomes:
Regional prices:
Equilibrium:

X = X0 * (P/P0)es

QS =X*(1-loss) + M
QSD = seed * X

QF = feed * QS

QD(h) = QDO(h) * ((P/P0) ~ ey(h)) * (Y(h)/YO(h)) ~ ey(h)

Y(h) = YO(h) * yshock(h)
P(“west”) = P(“east”) * (1+marg)
QS = QSD + QF + Yh QD(h)

Endogenous variables:

M = Imports [exogenous]

QD(h) = Demand (consumption) by household h
QF = Feed use

P = Domestic price

S = Total supply

X = Production

Y(h) = Household income

Exogenous variables:

QDO(h) = Base-level demand (consumption) by
household h

PO = Base domestic price
X0 = Base-level production
YO(h) = Base-level household income

Parameters:
es = Own-price elasticity of wheat supply

ed(h) = Own-price elasticity of wheat demand for household h

ey(h) = Income elasticity of demand for household h

feed = Feed use as a share of total supply

loss = Seed, feed, and storage as a percentage of domestic production
marg = Percent marketing margin between region 1 and region 2

Source: Authors.
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TABLE 5.A2 Sudan wheat model, base data and simulation, 2024

USDA Sim. 0

2022 2024 2024

Production 477 400 384
- -16.2% -19.5%

Imports 2,276 2,400 2,100
- 5.4% —7.7%

Total supply 2,753 2,800 2,484
- 1.7% -9.8%

Per capita supply (kgs) 58.4 55.9 49.6
- -4.1% -15.0%

Wheat price (SDG/kg)* 470.8 - 603.9
- - 28.3%

Consumption 2,605 2,654 2,353
- 1.9% -9.7%

Source: USDA (2024), FAO (2025), and authors’ model simulations.
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Chapter 6

CONFLICT-INDUCED TRADE DYNAMICS:
A GRAVITY FRAMEWORK ANALYSIS OF
SUDAN’S AGRICULTURAL EXPORTS

Enock Kojo Ayesu, Lukas Kornher, Daniel Sakyi, and Hala Abushama

ong before the April 2023 eruption of armed conflict between the Sudanese

Armed Forces (SAF) and the Rapid Support Forces (RSF), Sudan’s economy

was crippled by conflicts. The country’s agricultural production and pro-
ductivity, internal trade, exports, and overall macroeconomic performance have
all been adversely affected, and disruptions to the agrifood system, food insecu-
rity, poverty, and malnutrition will likely remain if the conflict continues.

Conflicts cause insecurity and instability, reduce investor confidence, and
often lead to trade embargoes, sanctions, and border closures imposed on the
country experiencing the conflict.! Sustained efforts were made to improve
Sudan’s position within the global economy during the 2019-2021 period of
transition toward democracy, including macroeconomic stabilization mea-
sures, pursuit of debt relief, promotion of public—private partnerships and
global trade agreements, capacity building in the agriculture and industry sec-
tors, and the provision of social protection programs (Bacchetta et al. 2021;
Elobaid and Alhelo 2023). However, the October 2021 coup led to renewed
embargoes and a reduction in Sudan’s participation in global trade (Khalifa
2020), as well as a decline in investor confidence and increased domestic mar-
ket uncertainty. The most recent conflict has further undermined progress in
economic growth and human capital development, and the Sudanese economy
remains hampered by disruptions to domestic production, damaged infra-
structure, high trade costs, limited access to markets and essential services,
and broken supply chains.”
Sudan is known for its major exports, including numerous agricultural

products—gum arabic, millet, sesame, livestock, meat, and cotton—as well
as gold (Asare et al. 2021). Nonetheless, between 2015 and 2023, the country

1 See Marano etal. 2013; Ali 2013; Seid et al. 2021; Caramuta et al. 2023; Siddig et al. 2023;
Taralashvili 2024.

2 See Abiad et al. 2018; Didier 2020; Rauschendorfer and Shepherd 2020; Li et al. 2021; Seid et al.
2021; Fernandes et al. 2023; Siddig et al. 2023; Taralashvili 2024.
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had a significant deficit in its merchandise trade balance, coupled with a
steady decline in inflows of foreign direct investment (FDI) and in its trade
openness (UNCTAD 2024). Moreover, the ongoing conflict within Sudan
has cut off direct access of the RSF and western Sudan to Port Sudan, the
main export port. This has important implications, as international trade
plays an essential role in a country’s economic development,’ and it can reduce
poverty and malnutrition, improve food security and food trade balances,
and enhance the accessibility of diverse and nutritious food (Kornher and
Kalkuhl 2019).

Despite extensive research on the relationship between conflict and trade
globally, no previous empirical work has quantitatively investigated the
impact of Sudan’s ongoing civil war on its agricultural export performance.
This is a significant gap in both the empirical literature on conflict econom-
ics and the policy understanding of how intrastate conflicts affect economic
activities in these states and their potential to participate in the global market.
This study addresses this gap by providing the first quantitative analysis of
the impact of Sudan’s 2023 civil war on the country’s agricultural trade per-
formance, with a particular focus on the country’s major food crops and live-
stock exports.

Our analysis makes three key contributions to the empirical literature.
First, we apply a structural gravity modeling framework with a two-way fixed
effects estimator, using a difference-in-differences approach that compares
Sudan’s export performance to that of its major African competitors as a syn-
thetic control group. Second, we provide evidence by disaggregating export
effects based on the geographic production patterns of different commodities,
distinguishing between products mainly produced in areas controlled by the
RSF and those produced in SAF-controlled areas. This disaggregation allows
us to empirically identify which agricultural export products—including ses-
ame, groundnuts, livestock, sorghum, and cotton—have been most severely
affected by the ongoing conflict. Third, using the product-specific analysis—
based on the geographic division of Sudan into areas controlled by the RSF
and SAF—we also make a contribution to the conflict—trade literature, show-
ing how territorial control and access to export infrastructure shape conflict
impacts on trade performance and providing critical insights for the design of
postconflict recovery policies.

The rest of the chapter is structured as follows: The next section provides
some background on the impact of the conflict on Sudan’s agrifood system.

3 See Sakyi et al. 2018; Sakyi and Afesorgbor 2019; Li et al. 2021; and Taralashvili 2024.
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We then review conceptual frameworks on conflict and trade as well as the
related empirical literature. The following section describes the data and
methodology, including stylized facts on the performance of border and trans-
port efficiency, logistics performance, and trade cost indicators in conflict

and nonconflict countries. We then discuss the results and conclude with pol-
icy suggestions.

Conflict and Sudan’s agrifood system

Domestic agricultural production has been severely affected by the conflict
in Sudan (Kirui et al. 2023; Wahlstedt and Sulieman 2024). In 2023, the
country’s cereal production fell 46 percent below the previous year’s, with the
most severe declines (up to 80 percent below average) occurring in the con-
flict-ridden Greater Kordofan and Darfur regions (FAO 2024). According to
Kirui and colleagues (2023), 40 percent of farmers reported that they could
not adequately prepare for the 2023 summer planting season because of con-
flict-related factors, including the inability to procure essential inputs such as
seeds and fertilizers. These challenges, compounded by adverse weather con-
ditions and increased input prices, have led to a concerning reduction in culti-
vated land area (Kirui et al. 2023). The displacement of farmers from conflict
areas also continues to disrupt farming production, practices, and livelihoods;
28 percent of surveyed farmers were displaced in 2023 (Kirui et al. 2023; FAO
2024; Wahlstedt and Sulieman 2024).

The geographically dispersed nature of the conflict in Sudan, coupled with
the control of regional trade routes by the warring factions, significantly lim-
its agricultural activities in both the SAF- and RSF-controlled areas. Well-
functioning checkpoints, taxation, and customs authorities are critical for the
efficient movement of goods; the control of this trade infrastructure by dif-
ferent factions affects the transaction costs associated with the movement of
goods between these regions. While the RSF controls many parts of Darfur
and Kordofan in the west, the SAF maintains a stronger presence in noncon-
tlict regions in eastern Sudan, including Port Sudan and ports in Suwakin
(Abushama et al. 2023; SPARC 2025). This situation impedes the operation
of production and trade networks within the agrifood system, particularly
in RSF-controlled areas, which may lead to stronger impediments in these
areas. Merchants surveyed in 2025 confirm these disruptions; they report road
blockages, high transport costs, checkpoint fees, and restricted trade routes
throughout Sudan (Kirui et al. 2023). In conflict zones, domestic traders are
disproportionately affected by informal taxation systems and unofficial fees
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imposed by nonstate actors. This is particularly alarming given the coun-
try’s heavy reliance on inland trucking, which accounts for 95 percent of food
transportation (Abushama et al. 2023). Exporters operating within the non-
conflict regions where federal trade regulations are largely upheld (Kirui et al.
2023) are also affected, further exacerbating the challenges to Sudan’s agri-
food system and overall economy.

Related literature and empirical evidence

The relationship between intrastate conflict and trade

While several studies have focused on the impact of interstate conflict on
trade,’ researchers have also often highlighted a negative relationship between
intrastate conflict and trade performance.” Researchers have also shown that
intrastate conflict impairs state economic capabilities, reducing the pur-
chasing power of residents and decreasing per capita gross domestic prod-

uct (GDP) and production activities (see Marano et al. 2013 and, on Sudan,
Siddig et al. 2023).

The empirical literature also shows that intrastate conflict leads to a
decline in the volume and/or intensity of trade (exports and imports) between
neighboring countries. For instance, a recent study of the internal conflict in
Sudan reported that neighboring countries, including Chad and South Sudan,
were significantly affected by reduced Sudanese exports (Siddig et al. 2023).
Looking at the relationship between conflict and trade across 134 countries,
Marano and colleagues (2013) found that intrastate conflict has negative
impacts on both imports and exports, but the impact is greater in conflict-
affected exporting countries than conflict-affected importing countries,
because conflict reduces production capacity.

Conflict affects trade and the export capacity of economies through sev-
eral channels. It disrupts supply chains and transportation networks essen-
tial for market access by damaging or destroying infrastructure such as ports,
roads, and airports, making it difficult to transport goods both domestically
and internationally. Relatedly, trade costs rise because traders may need to

4 See Fuchs and Klann 2013; Marano et al. 2013; Heilmann 2016; Du et al. 2017; Didier 2020; Li
etal. 2021; and Estrada and Koutronas 2022.

5 See, for example, Didier 2020; Collier 2003; Koubi 2017; Marano et al. 2013; Qureshi 2013;
Karam and Zaki 2016; Seid et al. 2021; Siddig et al. 2023.

6 See Calietal. 2015; Abiad et al. 2018; Caramuta et al. 2023; Fernandes et al. 2023; Siddig et
al. 2023.
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use alternative routes or pay higher costs to transport their products. Higher
trade costs in turn reduce their potential to participate competitively in inter-
national trade (Didier 2019; Rauschendorfer and Shepherd 2020; Seid et al.
2021; Siddig et al. 2023; Taralashvili 2024).

Conflict causes a deterioration in investors’ confidence and the business
environment (Marano et al. 2013; Siddig et al. 2023), a decrease in human cap-
ital (Cali et al. 2015; Rauschendorfer and Shepherd 2020; Siddig et al. 2023),
displacement of labor and skills shortages (Spittacls and Weyns 2014; Cali et al.
2015; Rauschendorfer and Shepherd 2020; Seid et al. 2021), imposition of sanc-
tions by the international community (Afesorgbor 2019; Nguyen and Do 2021;
Estrada and Koutronas 2022; Bove et al. 2023; Doan and Tran 2023; Larch et
al. 2024), and informal trade isolation, as the private sector withdraws (Lin et
al. 2019; Siddig et al. 2023).

In addition, the political uncertainty created by conflict deters both
domestic and foreign investors, who fear risk to their investments and antic-
ipate disruptions to business operations (Marano et al. 2013; Siddig et al.
2023). This can lead to a redirection of investments to safer options, thus
decreasing productivity, including in export sectors (Collier and Duponchel
2013; Siddig et al. 2023).

Conflict also weakens a country’s export capacity and trade by decreasing the
workforce and skill level of workers, that is, the human capital (Rauschendorfer
and Shepherd 2020; Seid et al. 2021; Siddig et al. 2023). Additionally, the labor
supply often decreases as conflict displaces young workers in export-oriented
industries (Cali et al. 2015; Rauschendorfer and Shepherd 2020; Seid et al. 2021).
Thus, industries in conflict areas may experience long-term skill and labor gaps
that diminish their competitiveness.

Beyond these internal factors, the export capacity of a conflict-affected
country may also be constrained by sanctions, imposed by the international
community, that restrict access to global markets (Afesorgbor 2019; Nguyen
and Do 2021; Bove et al. 2023; Larch et al. 2024). Generally, the sanctions
imposed on conflict-affected countries aim to limit a country’s ability to trade
in certain products, access financial services, and participate in international
trade agreements, which in turn weakens its ability to export (Afesorgbor
2019; Bove et al. 2023). For instance, the imposition of financial restrictions
makes it difficult for firms to acquire loans internationally, which are often
vital for maintaining export operations.

Informal trade isolation occurs as foreign companies and investors pull out
of conflict-affected regions due to security concerns. Studies by Lin and col-

leagues (2019) and Siddig and Ahmed (2023) observed that the withdrawal of
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foreign firms and investors reduces FDI, which is crucial for expanding export
capacity, especially for low- and middle-income countries. Reduced FDI limits
the resources required for expansion and innovation, which can lead to lower
production volumes and decreased competitiveness of industries located in
conflict-affected regions in the long run (Lin et al. 2019).

Similarly, informal traders and workers are often vulnerable to risks such as
violence, extortion, and harassment during conflict, as well as logistical barri-
ers due to damaged transport infrastructure (Abushama et al. 2023; Benjamin
2023; Lewis et al. 2019; Siddig et al. 2023). These risks often deter these trad-
ers and workers from doing business in conflict-affected countries, leading to
a decline in trading activities with neighboring countries (Lewis et al. 2019).

Summary of the empirical evidence review

The empirical literature shows that conflict has a negative impact on trade
(exports and, to a lesser extent, imports), and that different types of con-

flict have different impacts on trade (see for example, Caramuta et al. 2023;
Fernades et al. 2023; Marano et al. 2013; Siddig et al. 2023; Taralashvili
2024). Although a negative impact of both interstate and intrastate conflict
on trade performance was largely reported by researchers, the evidence above
shows that their impact on trade performance in terms of magnitude differs,
depending on the intensity and duration of the conflict (Fuchs and Klann
2013; Heilmann 2016; Marano et al. 2013; Siddig et al. 2023). The negative
effects of intrastate conflict translate into higher trade costs and lower institu-
tional export capacity as the comparison of standard trade indicators between
conflict-affected and non-conflict-affected countries has shown (Marano et
al. 2013; Siddig et al. 2023).

The negative effects of interstate conflict on factors such as infrastructure,
trade costs, investors’ confidence, sanctions, and informal trade isolation tend
to be smaller than effects of intrastate conflict on international trade because
interstate conflict is often disputed within a structure of international rules
and usually has a narrow geographical focus not involving the entire territory
of a society (Collier et al. 2003; Marano et al. 2013). In contrast, since intra-
state conflict occurs within a country and directly affects specific regions
and/or population groups, it leads to extensive damage to the affected coun-
try’s human capital, including skills and knowledge, and social capital, as
well as transportation and communication infrastructure, and governance
policy support for firms’ productive activities, which all decrease a coun-
try’s ability to trade (Marano et al. 2013; Seid et al. 2021; Siddig et al. 2023;
Taralashvili 2024).
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Given that the social capital and policies and institutions that support
international trade are destroyed during intrastate conflict, the impact on a
country’s trading potential tends to be more pervasive and damaging than is
the case with interstate conflict (Collier and Hoeffler 2004; Marano et al.
2013; Siddig et al. 2023). We conclude that conflict will lead to the largest
reduction in trade levels if it occurs within one (or both) trading economies,
given its direct impact on their productive resources.

Methodology and data

This section presents the methodology and data employed in analyzing trends
in the trade costs for conflict and nonconflict countries and then describes the
empirical approach used in the gravity model analysis.

Trade costs in conflict and nonconflict countries

This subsection presents the method used to analyze the trends in trade costs
across conflict and nonconflict countries. The indicators covered border and
transport efficiency, logistics performance, and direct trade costs. For each
indicator, we computed sample averages, capturing the overall level, as well

as the annual percentage changes over the sample. The border and transport
efficiency indicators used are time to export, time to import, cost to export,
cost to import, number of documents to export, and number of documents to
import. The tariff rate is used as the indicator for tariff costs. We use the over-
all Logistics Performance Index score. We then compare the conflict and non-
conflict countries to highlight differences in trade cost patterns.

To select the conflict-affected countries, we used the Armed Conflict
Location and Event Data (ACLED) conflict index (with categories of
extreme, high, and turbulent levels of conflict) , and the World Bank’s classifi-
cation of countries in terms of fragility, conflict, and violence (ACLED 2023;
World Bank 2024a). A global sample of 48 conflict countries was compared
with the performance of 113 nonconflict countries for the years 2007-2022
for logistic performance indicators, 2005-2014 for border and transport effi-
ciency indicators, and 2014-2021 for tariff costs. The selection of countries
and time period was driven by data availability. In the case of the border and
transport efficiency indicators, consistent comparable data were only collected
until 2014, after which methodological changes affected data consistency and
cross-country comparability. Figures 6.1 and 6.2, as well as Tables 6.A1 and
6.A2 in the appendix to this chapter, present the trends in trade cost indica-
tors for conflict and nonconflict countries.
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FIGURE 6.1 Average time and costs to export and import

Panel A: Time to import (left) and export (right) in days
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Source: Authors’ illustration based on data from World Bank (2024a).

Figure 6.1 shows the evolution and performance of time and costs to trade,
while Figure 6.2 shows the tariff rates. The mean values for all indicators,
including the logistics performance index, are summarized in Tables 6.A1 and
6.A2. Trade costs and applied tariff rates are generally higher in conflict coun-
tries as compared to nonconflict countries. For example, while on average in
conflict-affected countries, exports (imports) require approximately 7(9) doc-
uments, 32(39) days, and US$2,774 ($3,435) per container, requirements in
nonconflict countries are 6(7) documents, 21(23) days, and $1,675 ($1,963).
The average applied tariff rate is 10 percent for conflict-affected countries and
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FIGURE 6.2 Average tariff rate, most favored nation, simple mean, all products (%)
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Source: Authors’ illustration based on data from the World Bank (2024a).

8 percent for nonconflict countries. Logistics Performance Index scores range
from 1 (lowest performance) to 5 (highest performance), with higher values
indicating more efficient logistics and lower trade costs. The overall logistics
performance index for conflict-affected countries is 2.6, while that of noncon-
flict countries is 2.9. From this analysis, we conclude that trade costs are gener-
ally higher in conflict-affected countries.

Econometric approach

Looking at Sudan, we use a standard structural gravity model to examine
bilateral export trade flows from the country to its trade partners before
and during the civil war that started in 2023. To identify the possible effect
of the civil war on Sudan’s export performance, we employ a difference-in-
differences analysis framework with multiple pretreatment periods using
the two-way or three-way fixed effects model. Our baseline model takes the
following form:

In Yijjpt = Bo + v(G1 X P2023) + P8
+ G601 + G]'QZ + Gij93 + Tp94 + Eijpt (l)

where subscripts i and j are exporters and importers, respectively; t denotes
the time period; and p is the product. Yjjp is the dependent variable denot-
ing the values of exports from country i to country j for product p. Py are time
fixed effects. Cross-sectional fixed effects (written in vectors) are denoted as

G; (exporter fixed effects), Gj (importer fixed effects), and T (product fixed
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effects). Gij denotes exporter-importer (country-pair fixed effects). 8, 61, 6,
03, 04 are the corresponding coefficient vectors. The exporter-importer fixed
effects capture all time-invariant gravity variables of the dyadic relationship
between i and j, such as distance, common language, and existence of a free
trade agreement, among others. G1 X P23 is 1 if the exporter is Sudan (i=1)
and the year is 2023 and represents the treatment measured by y.

The two-way (or three-way) estimator reduces to the simple difference-
in-differences estimator if only two periods are considered. The consistent
estimation rests on the parallel trend assumption, which postulates that all
unobserved variation in y is absorbed by cross-sectional and time fixed effects
but unrelated to time-varying cross-sectional variation. That is, in our case,
the product-level (and exporter-importer) export trends for all i are identical
before the civil war. This is a strong assumption that proves difficult to fal-
sify. To remove trend heterogeneity, we use a synthetic control group (i=i+1)
approach. In doing so, we select five exporters per product (HS-6 level) as
the control group. We choose the five largest African exporters (other than
Sudan) for each product. Hence, other than i=1 for Sudan, i (i=2,3,4,5,6) may
vary across different products. More intuitively, we compare Sudan’s export
performance with the export performance of its closest African competitors
before and after the onset of the civil war.

As pointed out by several studies from the gravity literature (Baier and
Bergstrand 2007; Yotov et al. 2018; Freeman et al. 2025), bilateral trade is sub-
ject to importer- and exporter-specific determinants that may vary over time.
This outcome is referred to as multilateral resistance terms (MRTs). Our
model (1) does not include MRTs because otherwise the treatment effect is
absorbed by the MRTs. To be more precise, the single MRT for Sudan in 2023
represents our treatment, but including all MRTs would yield a comparison
of the treatment to a specific MRT base category, which will not identify the
treatment effect. Hence, we are only able to control for time-invariant MRTs
in this model.

As discussed in the introductory sections of this chapter, we expect that
the effect of the onset of the civil war in 2023 could have either positive or
negative effects on Sudan’s export performance, depending on the produc-
tion location of the respective product. In particular, agricultural products
produced in the area controlled by the RSF may have less access to the inter-
national market because of limited access to the main export port. We test
this hypothesis using a triple difference-in-differences framework interact-
ing with a dummy variable that is 1 if the product is mainly produced in RSE-
controlled areas with the treatment effect from equation (1).
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In Yijpe = Bo + v(G1 X RSFy X P223)
+ Pt6 + G;601 + G]-BZ + Gij93 + Tp94 + Eijpt (2)

where fixed effects are as in equation (1), RSF, denotes a dummy vari-
able that is 1 if the product is mainly produced in the RSF-controlled area.
Thus, y becomes a triple difference-in-differences instead of the difference-
in-differences estimator.

Using the triple difference-in-differences approach in equation (2) allows
us to compare Sudan’s exports of products from RSF-controlled areas with
SAF-controlled areas. Technically, it is possible to combine the importer and
product fixed effects with the time fixed effects without absorbing the treat-
ment effect. Due to the high correlation between these fixed effects with the
treatment, we also estimate equation (1) with importer-time and product-time
fixed effects separately for products from RSF-controlled and SAF-controlled
areas. By doing so, we avoid the treatment effect being limited to the compar-
ison between exports of some products (as the treated units) and other prod-
ucts (as the untreated units) of the same exporter: Sudan. One reason is that
parallel trends are more realistic to hold across different countries than across
different products. In this case, equation (2) changes to:

In Yijpt = Bo + Y(G1 X P2023)
+ G;01 + G]'Ptgz + Gi]-6?3 + PtTp94 + Ejjpt 3)

where P¢Tj, and GjP; are importer-time and product-time fixed effects,
respectively. GjPy is the MRTj (importer-year fixed effects).

Equations (1) to (3) can be estimated cither by the ordinary least squares
(OLS) or the Poisson pseudo maximum likelihood (PPML) estimators. We
use the PPML that applies logarithmic transformation to the dependent vari-
able (Y) and can better deal with the inflated number of zero bilateral trade
flows and general forms of heteroscedasticity (Santos Silva and Tenreyro
2006). Thus, in essence, we interpret the treatment coefficient as written in
equation (1) to (3) and obtain percentages in exports by (e"y—1)*100.

Data description: Sudan’s top agricultural exports

In this study, we select Sudan’s top 20 agricultural exports during the period
between 2018 and 2022 (before the onset of the civil war) to include in the

analysis. To identify these products and the top five African exporters (other
than Sudan) of these agricultural commodities, we used the BACI dataset by
CEPII (Gaulier and Zignago 2010). Table 6.1 shows Sudan’s top agricultural

exports and lists the five African competitors considered.
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TABLE 6.1 Sudan’s major agricultural export products between 2018 and 2022 (HS-6)

HS-6 code Product name

Export value

(US$ millions) Main African competitors

(2018-2022)

20

120740

10410

120242

520100

130120

10613

120770

10290

71320

121490

71360

230230

150810

20120

121410

20410

100790

20421

20110

10229

0il seeds: sesamum seeds

Sheep, live

Groundnut

Cotton

Gum arabic

Mammals: camels, live

0il seeds: melon seeds

Bovine animals, live

Vegetables, leguminous: chickpeas

Forage products

Vegetables, leguminous: pigeon peas

Bran, sharps and other residues

Vegetable oils: groundnut oil

Meat: of bovine animals,
cuts with bone

Lucerne (alfalfa) meal and pellets

Meat: of sheep, lamb carcasses

Cereals: grain sorghum

Meat: of sheep

Meat: of bovine animals

Cattle, live

622.72

330.10

304.10

194.02

125.35

7712

73.51

50.53

35.50

30.29

31.38

31.04

28.89

26.21

14.60

14.49

13.64

12.09

11.88

3.82

Nigeria, Niger, Ethiopia, Tanzania,
Togo

Namibia, Mali, Djibouti, Somalia,
Ethiopia

Senegal, Ethiopia, Tanzania, Egypt,
Malawi

Burkina Faso, Céte d’lvoire, Benin,
Egypt, Cameroon

Nigeria, Chad, Senegal, Mali, Egypt
Somalia, Niger, Ethiopia,

South Africa, Djibouti

Morocco, Ghana, Tanzania, Kenya,
Egypt

Niger, Egypt, South Africa, Ethiopia,
Rwanda

Egypt, Ethiopia, Morocco, Tanzania,
Malawi

South Sudan, Egypt, Ethiopia,
Nigeria, South Africa

Malawi, Tanzania, Mozambique,
Uganda, Kenya

Uganda, Tanzania, Mozambique,
Nigeria, Kenya

Nigeria, Senegal, Sierra Leone,
Gambia, South Africa

Ethiopia, Namibia, Kenya, Eswatini,
South Africa

South Africa, South Sudan, Namibia,
Egypt, Ethiopia

Kenya, Ethiopia, South Africa, Egypt,
Tanzania

Kenya, South Africa, Uganda,
Tanzania, Ethiopia

Ethiopia, Namibia, Tanzania, Kenya,
South Africa

South Africa, Egypt, Ethiopia,
Tanzania, Botswana

Botswana, Somalia, Namibia,
South Africa, Mali

Source: Authors based on BACI data (Gaulier and Zignago 2010).
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We note that the BACI dataset is updated later than official UN statis-
tics because data entries are scrutinized to mirror export and import flows
between two countries. At the time of the analysis in December 2024, the
2023 data were not published and, therefore, the BACI data were unsuit-
able for the examination of the effects of the onset of the civil war in 2023
on Sudan’s export performance. For this reason, we use data from the World
Bank’s World Integrated Trade Solution (WITS) (2024b). WITS, however, is
solely based on COMTRADE data and so is missing several values. To reduce
the number of missing values, we downloaded import trade flows of reporter j
from the African exporter i (Sudan + countries listed in Table 3). Import data
usually measure actual trade flows more accurately than export data because
the exporting country lacks information on the final destination of shipments.
With very few exceptions, these data are complete. We consider the period
2018 to 2023, which yields 174,960 observations (20 products x 6 years X 6
exporters X 243 importers). In our approach, we only utilize observations if
there is trade at any point over the six-year period (in any of the 20 products)
between the exporter and the importer. Removing the constant zero trade
flows leaves us with 38,244 observations.

Data description: Regional production of export goods in Sudan

The disruption of Sudan’s export trade routes has affected exports of differ-
ent agricultural products, depending on the production location of the differ-
ent crops. The SAF and RSF’s dominance over production in different regions
is attributed to various factors (Abushama et al. 2023; Resnick et al. 2026).
The RSF’s direct and indirect ownership of land in the Darfur and Kordofan
regions is a determining factor in those regions, impacting agricultural pro-
duction and trade of key cash crops, such as gum arabic and groundnuts
(Abushama et al. 2023). The SAF controls agricultural production facilities
and land in regions including Northern state as well as state-owned enter-
prises in Khartoum, Aj Jazirah, White Nile, and River Nile states (Abushama
etal. 2023). We infer that the warring parties continue to control regions
where their businesses are dominant (Resnick et al. 2026), as well as the trade
routes serving these locations.

Further, we mapped Sudan’s agricultural production by state using data
from IFPRT’s Spatial Production Allocation Model (SPAM) (IFPRI 2024)
and the Ministry of Livestock (2021), as summarized by Alfadul and col-
leagues (2024). Shapefiles and subnational population statistics were obtained
from the Humanitarian Data Exchange (HDX 2024). These maps include
a rough characterization of the frontline between the RSF and SAF based
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on the Sudan War Monitor.” Accordingly, we define all Darfur states and
North Kordofan as RSF-controlled and northern and eastern Sudan as SAF-
controlled. Khartoum, West Kordofan, and South Kordofan are considered
disputed and are not assigned to either faction. Based on this classification,
we compute per capita livestock ownership and production for the total area
controlled by the RSF and SAF, respectively. The details are presented in
Table 6.A3 in the appendix to this chapter. When no data were available, we
relied on other publications. Data for sheep (RSF), camel (RSF), sorghum
(RSF), groundnuts (SAF), sesame seeds (SAF), melon seeds (SAF), alfalfa
(SAF), vegetable oil (SAF), and cotton (SAF) show a relatively clear picture.
Figures 6.3 and 6.4 provide maps of sheep ownership and sesame production.
For forage products and cattle, there is no clear tendency. While informa-
tion on per capita livestock ownership gives an indication of export origin, it
is unclear where meat processing takes place, but we have considered meat to
originate from the same areas as the live animals. Table 6.2 summarizes the
classification of products into the RSF- and SAF-controlled areas (henceforth
RSF and SAF products).

This classification, based on past data, may not be perfectly accurate. The
COVID-19 pandemic and the evolving conflict may have led to changes in
production patterns that are not reflected in the SPAM data. For instance,
there have been reports that sorghum production has increased in eastern
Sudan in recent years (Osman et al. 2025). Therefore, we also disaggregate
econometric results by product type to allow a more nuanced discussion.

Results and discussion

In this section, we present and discuss the empirical results of the gravity mod-
els described in the previous section. First, we look at the general results of the
two-way fixed effects model using the simple difference-in-differences frame-
work. Second, we show disaggregated results from the model using the triple
difference-in-differences framework and subsample regressions, and then dis-
cuss the results.

Table 6.3 shows a positive but insignificant association (when including
controls) between the civil war and Sudan’s agricultural exports for both mod-
els estimated by OLS and PPML. The coefficient estimates are substantially
lower if we control for exporter, importer, exporter-importer, and product

7 The Sudan War Monitor data are also used by international media such as The Economist
(ACLED, 2023).
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FIGURE 6.3 Per capita sheep ownership in Sudan
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Source: Authors’ illustration based on Alfadul et al. (2024).

FIGURE 6.4 Per capita sesame production in Sudan
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TABLE 6.2 Classification of agricultural products into RSF- and SAF-controlled areas

Neither RSF

HS-6 Product RSF SAF nor SAF Source

10229 Cattle, live 0 0 1 Alfadul et al. (2024)
10290 Other than cattle, live 0 0 1 Alfadul et al. (2024)
10410 Sheep, live 1 0 0 Alfadul et al. (2024)
10613 Camels, live 1 0 0 Alfadul et al. (2024)
20110 Meat, bovine 0 0 1 Alfadul et al. (2024)
20120 Meat, bovine 0 0 1 Alfadul et al. (2024)
20410 Sheep, meat 1 0 0 Alfadul et al. (2024)
20421 Sheep, meat 1 0 0 Alfadul et al. (2024)
71320 Vegetables, chickpeas 0 0 1 IFPRI (2024)

71360 Vegetables, pigeon peas 0 0 1 IFPRI (2024)

100790 Sorghum 1 0 0 IFPRI (2024)

120242 Groundnuts 0 1 0 IFPRI (2024)

120740 0il seeds, sesame 0 1 0 IFPRI (2024)

120770 0il seeds, melon 0 1 0 IFPRI (2024)

121410 Alfalfa 0 1 0 Mwendia et al. (2023)
121490 Forage products 0 0 1 Mwendia et al. (2023)
130120 Gum arabic 0 0 1 UNOPS (2024)
150810 Vegetable oil, groundnut 0 1 0 IFPRI (2024)

230230 Bran, sharps 0 0 1 Mwendia et al. (2023)
520100 Cotton 0 1 0 IFPRI (2024)

Source: Authors’ compilation based on sources listed in the table.
Note: Details on the underlying data and methodology can be found in Table 6.A3 in the annex to this chapter.

TABLE 6.3 General war effects on Sudan’s agricultural exports

Independent variables (§I1_)S éf)s PF(’3I\3IL PF(::&IL PF(’SI&IL
Sudan xwar 280,375 66,396 1.080** 0.173 0.187
(192,498) (48,821) (0.491) (0.117) (0.121)
Observations 38,244 38,244 38,244 38,244 37,734
Year FE Yes Yes Yes Yes Yes
Exporter FE No Yes No Yes Yes
Importer FE No Yes No Yes Yes
Importer-year FE No No No No No
Exporter-importer FE No Yes No Yes Yes
Product FE No Yes No Yes Yes
Product-year FE No No No No No

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 In column (5), we exclude Saudi-Arabia.
OLS = ordinary least squares estimator; PPML = Poisson pseudo maximum likelihood estimator.



CONFLICT-INDUCED TRADE DYNAMICS 133

TABLE 6.4 War effects on Sudan’s agricultural exports disaggregated by RSF- and SAF-
controlled products

(1) @ ©) 4

Independent variables PPML PPML PPML PPML
Sudan xwarxRSF —-0.499
(0.444)
Sudan xwar -0.530 0.296**
(0.484) (0.140)
Sudan xwarxSAF 0.353***
(0.129)
Observations 38,244 1,806 38,244 7,920
Year FE Yes Yes Yes Yes
Exporter FE Yes Yes Yes Yes
Importer FE Yes No Yes No
Importer-year FE No Yes No Yes
Exporter-importer FE Yes Yes Yes Yes
Product FE Yes Yes Yes No
Product-year FE No No No Yes
Subsample (RSF vs. SAF) ALL RSF ALL SAF

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. PPML = Poisson pseudo maximum likeli-
hood estimator.

fixed effects. For interpretation, a coefficient estimate of 0.173 is equivalent
to a treatment effect of 18.6 percent, but this effect is not statistically signifi-
cantly different from zero.

We present the results of the triple difference-in-differences approach in
Table 6.4, columns (1) and (3), using both RSF and SAF as the third dummy
variable. In both cases, the reference group is non-RSF and non-SAF products.
We clearly see that there is a difference between the RSF and SAF products.
The treatment effect in the triple difference-in-differences framework is pos-
itive and statistically significant for SAF products and negative but not statis-
tically significant for RSF products. Specifically, the treatment effect for SAF
products is between 34.4 and 42.2 percent. Both the regressions based on the
triple difference-in-differences framework and the subsample analyses produce
the same results.

We further analyze the treatment effect across different product catego-
ries, estimating our model for subsamples of different products, as reported
in Table 6.5. Namely, we analyze sorghum, vegetables and vegetable oil, live
animals and meat, and oilseeds (sesame seeds, groundnuts, and melon seeds).
We find that the treatment effect is positive and statistically significant for
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TABLE 6.5 War effects on Sudan’s agricultural exports disaggregated by type of product

0 o o @

Vegetables Live animals

Independent variables

Sorghum and veg. oil and meat Oilseeds
Sudan xwar -3.370"** 0.556*** -0.834** 0.257*
(0.938) (0.124) (0.391) (0.144)
Observations 266 1,520 2,835 8,668
Year FE Yes Yes Yes Yes
Exporter FE Yes Yes Yes Yes
Importer FE No No No No
Importer-year FE Yes Yes Yes Yes
Exporter-importer FE Yes Yes Yes Yes
Product FE No No No No
Product-year FE Yes Yes Yes Yes

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

vegetables and vegetable oil, as well as oilseeds, but negative and statistically
significant for sorghum as well as live animals and meat. Notably, sorghum
is an RSF product, as are live animals and meat. Oilseeds are SAF products.
Vegetables and vegetable oils are neither RSF nor SAF products. The treat-
ment effect is largest for sorghum (—=96.5 percent) but also substantial for the
other products (oilseeds +29.3 percent). Sorghum is almost exclusively pro-
duced in Darfur in western Sudan.

Why are these results (partly) unexpected, meaning not in line with most
of the literature presented at the beginning of this chapter? We argue that
there are three major reasons: First, Sudan has had a war economy since the
onset of the civil war in 2023. Second, sanctions imposed by importing coun-
tries are expected to have negative impacts on exports but perhaps not in all
cases (Gutmann et al. 2023; Larch et al. 2024). Third, we stress the impor-
tance of infrastructure and access to international ports for exports, as out-
lined early in the chapter.

War economies tend to be short-sighted and divert resources to war financ-
ing, including through disinvestment and expansive lending (Collier 1999),
and there is ample evidence that natural resources are often a major source of
war financing (Le Billon 2001). In Sudan, import data from Sudanese trade
partners suggest that gold exports have continued in 2023 and 2024 despite
the civil war (official statistics are not available). Gold is found in Darfur,
North Kordofan, and Red Sea states. Further, exports from RSF-controlled
areas are facilitated by an airfield in neighboring Chad, controlled by inter-
national political allies of the RSF. Against this background, it may be less
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surprising to see that Sudan’s agricultural exports have grown, at least in the
short run. Besides export revenues from trade with allied partners, there are
few options for either Sudanese war faction to finance their operations and
meet their need for weapons.

While sanctions have been shown to reduce agricultural exports (Larch
etal. 2024), the impact on Sudan’s exports is likely minimal. Sudan has been
sanctioned by Western countries and the United Nations for much of the
past three decades. The literature shows that effects of sanctions decrease over
time as actors begin to cope with the constrained situation and develop strate-
gies to work around the sanction mechanisms (Gutmann et al. 2023; Larch et
al. 2024). In addition, sanctions have led to a diversion of Sudan’s trade from
Western sanction sender countries (that is, those imposing sanctions) to trade
partners in the Middle East and North Africa region that have not imposed
sanctions, such as Saudi Arabia, Egypt, and the United Arab Emirates.
Therefore, it can be considered unlikely that additional financial and trade
sanctions would have a substantial effect on Sudan’s costs of trade and agricul-
tural exports.

The literature also suggests that trade in conflict countries will decrease
because value chains are disrupted, infrastructure is destroyed, movements
and transport become more difficult and expensive, and sanctions cause addi-
tional restrictions or prohibit transactions and trade. Our results provide
evidence for continued but reduced exports of live animals and meat. This
decrease may reflect the difficulty in accessing Port Sudan to export products
originating from RSF-controlled areas, and the fact that most slaughterhouses
are located in large urban centers (such as Khartoum), which are disputed
areas. In addition, trading livestock and meat is more complicated than trad-
ing bulk commodities, such as sesame seeds and groundnuts, requiring addi-
tional infrastructure such as cooling facilities. Yet, the reductions in exports
were not as severe as one might expect. This may be because meat trade in
eastern Sudan has been resilient against the conflict and recovered quickly
following reductions in the first half of 2023. For instance, Saudi Arabia sup-
ported the relocation of veterinary facilities and the establishment of a new
modern slaughterhouse in River Nile state (Nougud 2024).

Conclusion

In this study, we investigate the short-run impact of Sudan’s civil war on the
country’s agricultural export performance in 2023 with the aid of a struc-
tural gravity model. We employ a two-way fixed effects model based on the
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difference-in-differences and triple difference-in-differences framework using
Sudan’s top African export competitors as a synthetic control group. The
study results are interesting and somewhat surprising, with diverse regional
and policy implications of global relevance, especially for other war-torn and
neighboring countries of the developing world.

We find that, on average, agricultural exports in Sudan were higher in
2023 than would have been expected based on the trends of Sudan’s agricul-
tural exports and the exports of other African countries, but this is not statis-
tically significant. We cannot ascertain whether this is causally linked to war
activities, but our additional analyses show that exports of products mainly
produced in SAF-controlled areas increased significantly in 2023, controlling
for all trends. These products include sesame, groundnuts, cotton, and other
oilseeds. In contrast, exports of products mainly produced in RSF-controlled
areas, including animals and sorghum, decreased in 2023.

This outcome clearly shows that the impact of civil war on agricultural
trade is not only influenced by location-specific conditions but also prod-
uct-specific characteristics. Following the onset of the civil war, Sudan’s agri-
cultural export performance has been very product-specific, with increased
exports of products from northern and eastern Sudan, areas that are controlled
by the SAF, in 2023. While these results are positive in part, it is import-
ant that farmers benefit from continued agricultural exports during the civil
war period, and agricultural export capacity will be essential for postconflict
recovery. Therefore, critical infrastructure should be protected by both fac-
tions during the conflict. In sum, conflict impacts on trade are highly product-
and location-specific, determined primarily by access to trade infrastructure.
We see this in Sudan because Port Sudan, Sudan’s single most important inter-
national export port, and the surrounding areas are controlled by the SAF,
while the RSF has no direct access to Port Sudan, which constrains exports
from RSF-controlled areas. Saudi Arabia, Sudan’s largest trade partner, has
helped to establish export infrastructure outside the disputed Khartoum area,
primarily in SAFcontrolled areas, thereby further strengthening the export
capacity of areas under SAF control relative to RSFheld regions

Our study highlights the critical importance of maintaining trade infra-
structure. In particular, the findings suggest a role for development of resilient
and efficient trade infrastructure in both war-torn and neighboring countries.
This calls for strengthening regional integration agreements that will both
support dialogue meant to end civil wars and also support investment in trade
policies and rules that favor the development of trade infrastructure needed
for postconflict agricultural recovery.
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Our findings further show that the Sudanese export economy is resilient
to the effects of the war. Access to the international market is essential to pro-
vide farmers with decent farm incomes and help them survive economically
in the civil war period. In addition, we show that the civil war has only lim-
ited impacts on economic activities in some parts of the country—these could
support an economic recovery process after the war ends. However, Sudan’s
economy is increasingly a “war economy,” and international humanitarian
organizations, such as Human Rights Watch and Amnesty International,
have reported that both factions bypass the arms embargo to import weap-
ons (HRW 2024; Klomegah 2024). Stable or even increasing export earnings
would likely facilitate further imports of weapons. However, currently, we
lack information about the extent to which farmers benefit from continued
exports and whether the SAF and RSF exploit farmers to increase the export
revenue needed to fund weapon purchases. This warrants further research
beyond the econometric analysis of trade flow trends discussed here.

There are a few limitations to our study. First, we analyze the civil war’s
impact on official exports only in the very short run. In April, at the onset of
the civil war, many of the export deals for 2023 were already sealed and many
of the shipments for international destinations were likely already at the port
facilities. Furthermore, war-induced supply chain disruptions and agricul-
tural labor shortages will have affected the 2023 agricultural season and 2024
exports, not 2023 exports. It is essential to continue monitoring trade flows
as data are published. Second, in our analysis, we neglect informal cross-bor-
der trade because of the lack of data. It is likely that large shares of intra-Afri-
can exports, for example, sorghum, have shifted from the formal to informal
sector. Hence, we may overestimate the decline of trade in products mainly
produced in RSF-controlled areas. Last, while we provide explanations for our
findings, more research is required to understand how conflicts disrupt inter-
national supply chains and affect exports as well as earnings. This knowledge
is needed to design sanction mechanisms that do not harm vulnerable popula-
tions, either directly through income losses or indirectly through exploitation
in the war economy.
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Chapter 7

ECONOMYWIDE IMPACT OF SUDAN’S CONFLICT
AND PATHWAYS TO RECOVERY

Khalid Siddig, Zuhal Elnour, and James Thurlow

from Sudan’s ongoing conflict, which erupted on April 15,2023,
between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF). According to the United Nations High Commissioner for

M assive human displacement and economic devastation have resulted

Refugees, as of February 2, 2026, nearly 12 million people were internally dis-
placed in Sudan, and 4.5 million had sought refuge in neighboring countries
(UNHCR 2026). Public services, including health, education, and sanitation,
have collapsed in many regions, compounding the humanitarian crisis and
further destabilizing the socioeconomic fabric of the country.

The conflict has also devastated Sudan’s industrial base, particularly in
Khartoum and surrounding areas, where entire industrial zones have been
looted, destroyed, or rendered inoperable. Survey evidence from agrifood
processing firms indicates widespread closures, labor disruptions, and a col-
lapse in supply chains, with more than 90 percent of firms halting opera-
tions in the early months of the conflict (Kirui, Siddig, et al. 2023a; 2023b).
Educational and health facilities have been systematically damaged or occu-
pied by armed groups, leading to prolonged closures and denying essential ser-
vices to millions.

In addition, agricultural production has been severely disrupted. Evidence
from a nationwide survey of smallholder farmers reveals that insecurity,
input shortages, and market access constraints have sharply reduced farming
activity and yields across nearly all states in Sudan (Kirui, Siddig, Ahmed,
etal. 2023). This destruction has not only deepened the immediate human-
itarian crisis but also severely undermined Sudan’s long-term develop-
ment prospects.

Urban populations have also experienced severe socioeconomic distress.
Evidence from a national household survey documents rising unemployment,
collapsing consumption, and growing food insecurity among urban house-
holds, driven by displacement, declining incomes, and disruption of public
services ([FPRI and UNDP 2024a; 2024b).
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Projections by major international financial institutions point to severe
contractions in Sudan’s gross domestic product (GDP) (Siddig and Basheer
2024). In October 2023, the International Monetary Fund (IMF) projected
that Sudan’s GDP would shrink by 18 percent in 2023, with a modest recovery
of 0.6 percent anticipated in 2024 (IMF 2023a). However, by October 2024,
the IMF revised its projections, estimating a sharper decline of 20 percent in
2024 (IMF 2023b). Similarly, the World Bank’s late 2023 forecast anticipated
a 12 percent contraction in 2023 and a further 3.7 percent decrease in 2024
(World Bank 2023). Their revised estimates of October 2024 were even more
alarming, projecting GDP declines of 20 percent in 2023 and 15 percent in
2024 (World Bank 2024).

Other assessments indicated even steeper losses, suggesting GDP contrac-
tions of more than 29 percent (Sudan, CBoS 2024) and 46 percent in 2023
(Ahmed et al. 2026; Siddig et al. 2023). Reinforcing these grim assessments,
Sudan’s Minister of Finance reported in November 2023 that the war had
resulted in economic losses exceeding US$26 billion, more than half of the
nation’s total GDP in 2022 (Sudan Akhbar 2023).

While existing estimates highlight the immediate macroeconomic costs
of violent conflict (Ahmed et al. 2026), the longer-term effects on liveli-
hoods, poverty, and development remain less understood. For example, de
Groot and colleagues (2022) estimated that, in the absence of violent con-
flict since 1970, global GDP in 2014 would have been 12 percent higher on
average, underscoring the enduring economic burdens that civil wars impose
by eroding the so-called “peace dividend.” Although Sudan has endured
repeated cycles of violent conflict, economywide analyses of their impacts
are almost nonexistent. This scarcity of research highlights a critical gap,
which the present study begins to address through a comprehensive, data-
driven assessment.

Data limitations pose a significant challenge for economic analysis in
Sudan. Official statistics are frequently outdated, incomplete, or inconsis-
tent, reflecting structural weaknesses in the national statistical system (World
Bank 2021; UNDP 2019; IMF 2020). These shortcomings are intensified in
contexts of conflict and fragility, where data collection is disrupted and much
economic activity shifts into informal channels (Jerven 2013). Sudan’s long
civil war, which culminated in South Sudan’s secession, and recurrent vio-
lence in Darfur have undermined growth, weakened markets, and eroded state
capacity (World Bank 2009; World Bank 2025). In addition, years of interna-
tional sanctions, the extensive involvement of military and paramilitary actors
in commercial life, and the persistence of entrenched institutions have further
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limited transparency and the reliability of official statistics. Remittances illus-
trate these difficulties well: although they provide a vital source of household
income and foreign exchange, much of this flow bypasses formal systems and
remains poorly measured. Taken together, these historical and structural fac-
tors form the context for the analysis presented in this chapter.

Given these constraints on Sudan’s statistical system, the quality and con-
sistency of available data remain limited, with challenges likely affectingall
sectors of the economy. Consequently, while the model is well suited to cap-
ture broad economywide trends and trade-offs, sector-specific results should
be interpreted with caution, since variations in data quality may influence
the robustness of scenario outcomes. To mitigate these limitations, we cross-
checked our sources and designed the scenarios to reflect a wide range of pos-
sible outcomes.

In this context, understanding the economywide impact of the ongo-
ing conflict and potential recovery pathways is critical for guiding policy
responses. As emphasized by Siddig and Basheer (2024), the lack of compre-
hensive, data-driven analysis hampers efforts to design effective responses
to Sudan’s crisis. Rigorous economic assessments are essential to inform
the design of humanitarian and development strategies, both during and
after conflict.

This chapter applies a dynamic computable general equilibrium (CGE)
model, the Rural Investment and Policy Analysis (RIAPA) model, to quantify
the economic costs of the conflict and assess the effectiveness of various inter-
vention scenarios. The findings build on a growing body of evidence on the
conflict’s impact on food systems, houschold welfare, and macroeconomic sta-
bility. Notable recent contributions include projections of agricultural losses,
conflict-induced poverty dynamics, and analysis using satellite data (Siddig
etal. 2024; IFPRI and UNDP 2024a; 2024b; Guo et al. 2024; Siddig et al.
2023). The chapter is structured as follows: the second section outlines the
analytical framework, including the design of simulation scenarios and data
sources. The third section presents, discusses, and analyzes the results from
the conflict and recovery scenarios. The final section concludes with reflec-
tions on Sudan’s future trajectory and the policy implications of the findings.

Description of modeling approach

and scenario design

We apply an integrated economywide modeling approach to assess the socio-
economic impacts of Sudan’s conflict and explore potential recovery pathways
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through 2030. Our analysis focuses on three main objectives: (1) quantifying
the economic impacts of the conflict, (2) evaluating different recovery strate-
gies, and (3) examining how these interventions affect the economy, poverty,
inequality, and undernourishment.

Modeling framework

For this analysis, we used the RIAPA model developed by IFPRI. RIAPA

is a single-country, recursive dynamic CGE model tailored to evaluate the
economywide impacts of public investments and policies on inclusive and sus-
tainable growth (Thurlow 2008). It is based on the standard CGE modeling
approach but adds dynamic features that allow for the simulation of medium-
to long-term structural change.

Similar to other CGE models, RIAPA tracks the interlinkages between
sectors, labor markets, households, and the government. Producers are assumed
to maximize profits based on nested production technologies and available
production factors, while consumers maximize utility based on income and
preferences. The model allows for endogenous adjustments in wages and com-
modity prices to equilibrate factor and product markets.

One of the model’s key strengths is its ability to link macroeconomic
results to micro-level houschold outcomes, such as poverty and nutrition,
through microsimulation modules. These modules are based on nationally
representative household survey data. The model’s integration with IFPRI’s
Nexus Social Accounting Matrix (SAM) database enables detailed disaggre-
gation of agricultural and food systems, providing rich insight into sectoral
impacts and spillovers (IFPRI 2024; Siddig et al. 2024).

RIAPA offers three distinctive advantages that make it particularly valu-
able for analyzing the economywide impacts of policies, investments, and
external shocks. First, the model provides a detailed representation of the
agrifood system and its linkages to the economy within the Nexus SAMs. It
enables the assessment of direct and spillover effects across sectors and inter-
action with the domestic economy and global markets. Second, RIAPA
identifies and navigates trade-offs associated with different policy and invest-
ment choices, recognizing that interventions often produce uneven outcomes
across sectors and population groups. By incorporating structural differences
between industries and patterns of household engagement, the model high-
lights how competition over scarce resources and varying sectoral character-
istics can create winners and losers. Finally, RIAPA links macroeconomic
outcomes to household-level impacts through integrated microsimulation
modules, offering insights into poverty changes and diet quality.
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Data sources

RIAPA is calibrated to the 2021 Nexus SAM for Sudan (IFPRI 2024). This
SAM provides a comprehensive economywide database that captures produc-
tion, trade, and income flows across approximately 55 sectors of the Sudanese
economy. It also includes detailed disaggregation of houscholds, labor, and
agrifood systems, offering a robust foundation for economywide analysis rele-
vant to policy and investment planning,

In defining the baseline simulation, key macroeconomic data, including
GDP contraction estimates for 2023-2025, are drawn from the most recent
IMEF projections. Total factor productivity (TFP) growth in various sectors
is adjusted so that overall GDP growth equals the target values. Additional
behavioral and distributional insights are drawn from recent household-,
farmer-, and firm-level surveys. These include the 2023/24 Rural Houschold
Survey (IFPRI and UNDP 2024a), 2024 Urban Houschold Survey (IFPRI
and UNDP 2024b), 2023 Farmers’ Survey (Kirui, Siddig, Ahmed, et al.
2023), and 2023 Agro-industry Survey (Resnick et al. 2025; Kirui, Siddig,
et al. 2023a), which together provide a detailed picture of the evolving socio-
economic landscape, consumption dynamics, coping strategies, and business
constraints in Sudan amid conflict. Nevertheless, given Sudan’s rapidly evolv-
ing crisis, conditions may have deteriorated further by the time of publication,
and the results presented here may therefore differ from future outcomes.

Scenario design

We simulate six scenarios grouped into three categories to reflect Sudan’s
changing context and possible recovery pathways. These include a counter-
factual preconflict baseline, a conflict scenario, and four intervention simu-
lations. Table 7.1 summarizes key assumptions, while the accompanying text
elaborates on the logic and parameters used.

PRECONFLICT (BASE) SCENARIO

This scenario projects Sudan’s economic trajectory as if the 2023 conflict had
not occurred. It assumes continued economic trends from 2022 and serves as
a reference point to estimate the cost of the conflict and assess the potential of
recovery interventions.

CONFLICT SCENARIO

This scenario reflects the ongoing conflict and its economic disruption. It incor-
porates revised GDP growth estimates provided by the IMF: —18.3 percent
for 2023, —20 percent for 2024, and —10 percent for 2025. The 10 percent
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TABLE 7.1 Summary of key scenario assumptions

Scenario GDP Growth Agricultural TFP Foreign Inflows  Intervention Focus
Preconfiict (Baseline) W %gezn%; e pr'\gg(i)rr]ltfiliiigtelttje\?éls None pre((;:(())rr]ltfil?cutattrigjr;gtfory
Conflict 'MF_ggf/: (_‘110%)03;%’ Declines with GDP None Reflects prolonged
Agricultural Recovery ~ Same as Conflict Reigszfgiltgozz%zz None Qrg(:éculﬂm:
Workng Coptal  Same asConfit S2m® 2SAdrculal +USS1 i foreign nvestmentbocet o
Cash Transfers Same as Conflict Same; es cAosgrcyultural r:rl:]?tf;r? ciens ?noclfnizoslﬂblsxg
Combined Scenario  Same as Conflict Same;:cAogzrcyultural szei?::é%i;ﬁszge?g;\}l MicxagL if;) r:t;L?: d

Source: Authors.

Note: GDP = gross domestic product; IMF = International Monetary Fund; TFP = total factor productivity; WB = World Bank.
All recovery interventions assume disbursement begins in 2026 and build on the conflict scenario trajectory through 2025.

contraction in GDP in 2025 assumes that the conflict persists through the

end of 2025, resulting in widespread economic, sectoral, and welfare losses. It
assumes the continuation of conflict-related disruption through 2025, resulting
in significant economic, sectoral, and welfare losses.

Starting in 2026, four alternative recovery interventions simulate the
impact of injecting US$1 billion (approximately 3.3 percent of 2022 GDP)
into the economy. Each follows the conflict scenario trajectory until 2025,
after which interventions diverge in design and focus.

AGRICULTURAL RECOVERY SCENARIO

This focuses on reviving agricultural TFP to its preconflict (2022) levels
by 2028.

WORKING CAPITAL INJECTION SCENARIO

The scenario assumes the full US$1 billion is directed to support investment
and capital flows to the private sector to stimulate economic activity, in addi-
tion to reviving the agriculture sector. The total amount is dispersed as fol-
lows: 20 percent is allocated in 2026, 40 percent in 2027, and 40 percent in
2028. It assumes an additional US$1 billion in foreign savings.

CASH TRANSFER SCENARIO

This scenario distributes US$1 billion as targeted cash assistance to vulnera-
ble households, aiming to alleviate poverty and food insecurity in addition to
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reviving the agriculture sector. Half of the total amount of US$1 billion is dis-
persed in 2026 and the other halfin 2027. It assumes a US$1 billion increase
in remittances.

COMBINED SCENARIO

This integrates the three previous interventions—agriculture, working cap-
ital, and cash transfers—by allocating US$1 billion across working capital
and cash transfers to explore synergies and trade-offs. The total amount of
USS$1 billion is dispersed as follows: 25 percent is allocated to cash transfers,
and 75 percent is allocated to working capital. Both the amounts allocated to
cash transfers and working capital are dispersed across the years following the
approach used in each scenario.

The four simulated interventions described above are designed to rep-
resent the impact of mobilizing US$1 billion in external support—not as a
full reconstruction package, but as a prioritization exercise within a broader
recovery framework. Total reconstruction needs are expected to reach up to
US$200 billion, with more than 60 percent of the country’s infrastructure
being damaged (Fathi 2025), underscoring the scale of effort required beyond
the initial recovery phase.

Results and discussion

This section presents the core findings of the economywide modeling exer-
cise. It is organized into two main components. First, we present the macro-
economic and welfare effects of the ongoing conflict relative to a preconflict
baseline, highlighting the extent of economic contraction, sectoral collapse,
rising poverty, food insecurity, and consumption losses. These results are cru-
cial to understanding the depth of the crisis and the scale of the challenge fac-
ing recovery efforts. Next, we explore the potential mitigation effects of key
interventions, including agricultural revitalization, infrastructure investment,
and social protection, relative to a continued conflict scenario. This allows for
an assessment of the relative contribution of targeted interventions within a
constrained fiscal and institutional context.

Economic impact of the conflict relative

to the preconflict baseline

This section presents the economywide impacts of the conflict scenario com-
pared to a counterfactual preconflict baseline. The analysis draws on projections
that simulate Sudan’s trajectory in the absence of conflict and contrasts it with
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observed and expected outcomes under continued violence through 2025. The
results highlight the extensive macroeconomic and welfare losses attributable to
the conflict, including contraction in GDP, sectoral disruption, increased pov-
erty and food insecurity, and deep declines in household consumption.

ECONOMIC GROWTH TRAJECTORIES: PRECONFLICT BASE VS. CONFLICT SCENARIO

Figure 7.1 compares Sudan’s historical and projected GDP growth and output
levels under two scenarios: a baseline preconflict trajectory and an alternative
reflecting the impact of the ongoing conflict. The contrast is stark: while the
base case indicates stable growth averaging around 3.3 percent annually post-
2024, the conflict scenario shows a severe contraction in the immediate years
following the outbreak of violence. GDP shrinks by 18.4 percent in 2023,
plunges further by 20.4 percent in 2024, and contracts again by 10.3 percent in
2025. Comparing the projected period of 2023-2025 with Sudan’s past down-
turns, including contractions by 6.2 percent and 17 percent in the mid-1980s
and 2012, respectively (World Bank 2025), the current contraction appears far
more severe and ranks among the most serious economic crises in the country’s
recent history. The economic devastation is equally visible in real GDP val-
ues. Under the conflict scenario, GDP falls from US$24.6 billion in 2023 to a
low of $17.6 billion in 2025, a cumulative decline of nearly 30 percent relative
to the baseline.! Even as the conflict scenario assumes some stabilization post-
2026, the economic recovery remains shallow and protracted. By 2029, the
conflict-affected economy only regains $20 billion, still significantly below the
$37.4 billion baseline projection for that year. These trends illustrate not only
the scale of output losses but also the long-term scarring effects of conflict on
capital accumulation, investor confidence, and institutional capacity.

These projections are based on preconflict estimates by the IMF, published in
April 2023 (IMF 2023a), as well as revised projections from October 2024 (IMF
2023b) that capture the impact of the conflict on GDP in 2023 and 2024. This
study assumed the conflict would persist through the end of 2025, with GDP
projected to decline by 10.3 percent in that year alone. Thereafter, we assume
slightly lower annual real GDP growth than in the IMF projections.”

Figure 7.2 shows annual growth rates for agriculture, industry, and ser-
vices between 2023 and 2030 in the conflict scenario. All sectors experience
sharp contractions in the initial years of the conflict, with agriculture suffer-
ing the deepest decline, contracting by 25 percent in 2023 and 19.5 percent

1 All dollars are US dollars.
2 Siddig etal. (2024) presents similar simulations through 2028.
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FIGURE 7.1 Annual real GDP growth rates and values, preconflict (base) and conflict
scenarios, 2023-2030

Base [ Conflict
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Source: IMF (2023a); (2023b) and authors’ estimates.

in 2024. In this simulation, the negative productivity shock to agriculture
reflects the compounded effects of insecurity, displacement, disruptions to
seasonal planting cycles, and the breakdown of rural markets. Industry con-
tracts by 22.2 percent in 2023 and 22.4 percent in 2024, driven by damage to
industrial infrastructure, reduced energy supply, and curtailed manufacturing.
The services sector, which is often more resilient in conflict-affected settings,
also records significant downturns of 14.8 percent in 2023 and 22.4 percent in
2024, indicating the systemic reach of the crisis.

Recovery across all three sectors is gradual and uneven. Agriculture and
industry register positive growth beginning in 2026, with agriculture reach-
ing 6.5 percent and industry 7.2 percent, reflecting potential rebound effects,
localized stabilization, and adaptive strategies by producers. Services begin to
recover more slowly but show consistent positive growth from 2026 onward.
However, despite these gains, none of the sectors fully return to their precon-
flict trajectories by 2030.
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FIGURE 7.2 Annual GDP growth rates for agriculture, industry, and services, conflict
scenario, 2023-2030
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Source: RIAPA model simulations for Sudan.

POVERTY AND FOOD INSECURITY

Figure 7.3 highlights the devastating effects of the conflict on poverty and
food insecurity in Sudan. National poverty numbers rise sharply from

5.7 million in 2023 to more than 11.2 million by 2030, with the poverty rate
increasing by 12 percentage points in 2023 alone and stabilizing at around
28-29 percent above preconflict levels throughout the analysis period. These
statistics underscore the immediate and persistent deterioration in household
welfare triggered by the conflict.

In terms of food insecurity, our estimate of 29 million people in 2024 is
higher than the World Food Programme’s figure of 24.5 million (IPC 2024).
This difference may partly reflect variations in data sources, methodological
approaches, and classification criteria.

Undernourishment also increases significantly. The number of under-
nourished individuals grows from 2.6 million in 2023 to 4.3 million in 2030.
The national prevalence of undernourishment rises by 3—4 percentage points
during the same period, peaking at 12 percent in the mid-2020s and remain-
ing above 11 percent through 2030. These outcomes reflect disruptions to
food production and distribution, inflationary pressures, and diminished
household purchasing power.

The number of poor and undernourished people increases, with a
57 percent increase in poverty and 68 percent of the increase in undernourish-
ment occurring among rural populations. This reflects both the direct impact
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FIGURE 7.3 Change in poor and undernourished population, conflict scenario, 2023-2030
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Source: Authors’ model simulations.

of conflict on agricultural livelihoods and the more limited access to food,
income-generating opportunities, and humanitarian support in rural settings.
Nevertheless, the urban impact remains substantial, with 43 percent of newly
poor and 32 percent of newly undernourished individuals residing in cities
and towns.

HOUSEHOLD CONSUMPTION LOSSES

As shown in Figure 7.4, houschold consumption is lower for all income groups.
By 2025, per capita consumption falls by 48 percent on average, with the poorest
quintile experiencing a 50 percent decline relative to the baseline. While the scale
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FIGURE 7.4 Percent change in per capita consumption relative to baseline, conflict scenario,
selected years (2025-2030)
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of decline remains similar across all quintiles, the welfare impact is more severe
for the poorest households, who are less resilient and have fewer coping mecha-
nisms (IFPRI and UNDP 2024a; 2024b). These effects persist through 2030,
with only marginal improvement over time. The uniformity in the magnitude of
decline across income groups underscores the systemic nature of the shock, while
the equity implications reinforce the need for targeted social protection.
Together, these trends reflect not only increased vulnerability but also the
erosion of development gains achieved prior to the conflict (UNDP 2022).
Thus, the simulation results in Figures 7.2, 7.3, and 7.4 indicate that without
a rapid cessation of hostilities and targeted interventions, poverty, food inse-
curity, and consumption poverty will continue to escalate. The findings align
with other studies demonstrating that conflict impairs livelihoods across both
rural and urban populations and disproportionately affects the poor, women,

and displaced groups (IFPRI and UNDP 2024a; 2024b; Siddig et al. 2024).
Impact of recovery and intervention scenarios relative to conflict

CHANGES IN GROSS DOMESTIC PRODUCT

Table 7.2 presents annual real GDP growth rates and values from 2025 to
2030 across conflict and intervention scenarios. All intervention scenar-
ios prevent further contraction in 2026, reversing the 10.3 percent decline
projected under the conflict baseline. The agriculture-focused scenario lifts
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TABLE 7.2 Annual real GDP growth rates (%) and values (US$ billion), conflict and
intervention scenarios, 2025-2030

Base Conflict Agriculture Még:mg? Cash Transfers Combination
Real GDP Growth Rates (%)
2025 33 -10.3 -10.3 -10.3 -10.3 -10.3
2026 33 3.0 5.6 6.3 7.2 6.5
2027 33 3.0 4.5 5.5 47 4.9
2028 36 34 5.2 5.7 4.3 5.2
2029 34 33 39 3.1 3.8 33
2030 3.4 32 37 37 37 37
Real GDP (US$ billions)
2025 32.7 17.6 17.6 17.6 17.6 17.6
2026 33.8 18.1 18.6 18.7 18.9 18.8
2027 34.9 18.7 19.4 19.8 19.8 19.7
2028 36.1 19.4 20.5 20.9 20.6 20.7
2029 37.4 20.0 21.3 21.5 21.4 21.4
2030 38.6 20.7 221 22.4 22.2 22.2

Source: Authors’ model simulations.

GDP growth to 5.6 percent, while working capital and combination scenar-
ios achieve 5.3 percent and 6.5 percent, respectively. The cash transfer scenario
delivers the strongest rebound at 7.2 percent.

The differences are also evident in GDP levels. By 2026, GDP under the
combination scenario reaches $20.6 billion compared to $18.1 billion under
the conflict case, with 14 percent improvement. Gains remain stable through
2030, with GDP under the combination scenario estimated at $22.2 billion,
well above the $20 billion projected under continued conflict. The agricul-
tural, cash transfer, and combination scenarios all contribute meaningful
gains, though less than the working capital scenario, underscoring the sus-
tained value of long-term investment.

When comparing the four interventions, the cash transfer scenario delivers
the strongest immediate recovery. In 2026, GDP growth under the cash trans-
fer scenario reaches 7.2 percent, outperforming the working capital, agricul-
ture, and combination scenarios. The working capital intervention also drives
significant medium-term recovery, while the agriculture intervention shows a
more moderate but still positive rebound.
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TABLE 7.3 Average annual growth rates (%) of total and sectoral GDP, conflict and
intervention scenarios, 2022-2030

Indicators Base Conflict Agriculture Még:mg? Cash Transfers Combination
Total GDP 2.5 -4.4 -3.7 -3.6 =37 =37
Agriculture GDP 2.3 -4.1 -1.6 -1.6 -1.6 -1.7
Industry GDP 2.6 -2.6 -2.4 -2.2 -2.4 -2.3
Services GDP 2.5 -5.3 -5.1 -4.9 -5.0 -5.0

Source: Authors’ model simulations.

By 2027, the combination scenario yields the highest GDP growth among
the interventions, reflecting the cumulative benefits of a multipronged strat-
egy. Although cash transfers initially provide the strongest boost, over time
the combination of interventions sustains stronger and more balanced growth.
This highlights the differing comparative advantages of interventions across
periods: cash transfers stimulate immediate consumption and demand, work-
ing capital strengthens private sector activity in the medium term, and agricul-
ture reinforces long-term productivity and resilience.

Table 7.3 further shows the average annual growth rates for total and sec-
toral GDP between 2022 and 2030 under the conflict and intervention sce-
narios. Under the conflict scenario, the economy contracts sharply, with an
average annual GDP decline of 4.4 percent. Each of the interventions improves
this outlook, with the combination scenario raising the average annual GDP
growth rate to —3.7 percent, the same as that achieved individually by the agri-
culture, working capital, and cash transfer interventions.

At the sectoral level, agriculture experiences the greatest relative improve-
ment, shifting from —4.1 percent average annual growth under the conflict
scenario to —1.6 percent under all intervention strategies. Industrial GDP sees
a modest recovery from —1.2 percent under conflict to roughly —0.5 percent
across interventions, while services remain the most affected, averaging a
decline of around -5 percent regardless of intervention type.

Comparing the four interventions across sectors, agriculture GDP
responds most positively under all scenarios, demonstrating the sector’s sen-
sitivity to both direct support and spillover effects. Working capital and cash
transfers generate modest gains in industry GDP, suggesting that enterprise
support and liquidity injections can stimulate production and trade, though
not dramatically. Services remain persistently weak, with limited differenti-
ation across interventions, reflecting the sector’s structural dependence on
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TABLE 7.4 Change in number of poor and undernourished people, conflict and intervention
scenarios, 2025-2030

Conflict Agriculture  Working Capital Cash Transfers ~ Combination

Change in national poor population (thousands)

2025 9,556 9,556 9,556 9,556 9,556
2026 9,761 9,342 9,252 9,236 9,258
2027 10,112 9,370 8,996 9,155 9,078
2028 10,500 9,257 8,925 9,207 9,068
2029 10,825 9,490 9,349 9,388 9,449
2030 11,233 9,705 9,600 9,641 9,700

Change in national undernourished population (thousands)

2025 4,316 4,316 4,316 4,316 4,316
2026 4,165 3,736 3,613 3,342 3,559
2027 4,206 3,490 3,220 3,039 3,335
2028 4,206 3,192 2,971 3,069 3,195
2029 4,253 3,157 3,098 3,086 3,238
2030 4,348 3,17 3,114 3,062 3,249

Source: Authors’ model simulations.

broader macroeconomic stability and institutional functioning. The com-
bination scenario offers slight improvements in all sectors, but especially in
agriculture, reinforcing the value of integrated support for rebuilding Sudan’s
productive capacity.

POVERTY AND FOOD INSECURITY

Table 7.4 presents the effects of the intervention scenarios on national pov-
erty and undernourishment between 2025 and 2030. Compared to the
conflict scenario, all interventions reduce the number of poor and under-
nourished people, but to varying degrees. The working capital and cash
transfer scenarios show the most immediate impact on poverty reduction,
especially from 2026 onward. By 2030, the cash transfer scenario reduces
the number of poor by nearly 1.6 million compared to the conflict baseline.
Agriculture interventions yield consistent but slightly lower improvements in
poverty, while the working capital scenario leads to the lowest poverty num-
bers by 2030.

In terms of undernourishment, the cash transfer scenario shows the
most pronounced benefits across the simulation period, with the number of
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FIGURE 7.5 Change in per capita consumption (%), intervention relative to conflict, 2028
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undernourished people falling below 3.1 million by 2030—compared to more
than 4.3 million under the conflict scenario. The agriculture, working capital,
and combination scenarios show relatively smaller but still positive impacts,
especially from 2026 onward.

HOUSEHOLD CONSUMPTION IN THE CONFLICT AND INTERVENTION SCENARIOS

Figure 7.5 shows the change in per capita houschold consumption across
intervention scenarios relative to the conflict scenario in 2028, the last year
of interventions. Across all households, working capital and cash trans-

fers generate the largest improvements in consumption, with increases

of 10.1 percent and 8.3 percent, respectively. Agriculture support yields

a smaller gain of 7 percent, while the combination scenario delivers an

8.1 percent improvement.

The greatest relative gains are observed among the poorest quintile (Q1),
for whom working capital support and cash transfers increase consumption
by 15.1 percent and 13.9 percent, respectively. Even the agriculture-only inter-
vention achieves a strong 11.5 percent gain for Q1, highlighting the pro-poor
potential of all three strategies. Among wealthier quintiles (Q4 and Q5),
gains are more modest but remain positive, with increases ranging between
6 percent and 10 percent. Notably, the combination scenario yields more bal-
anced improvements across all groups, indicating that integrated approaches
provide more equitable consumption recovery.
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These distributional effects confirm that targeted interventions not only
lift aggregate consumption but can also reduce inequality in postconflict
recovery outcomes. This reinforces the importance of tailoring policies to
address both overall welfare and distributional justice.

Taken together, these findings confirm that swift and well-targeted inter-
ventions can substantially accelerate recovery and prevent long-term economic
stagnation. The comparative analysis of intervention strategies underscores
that while each approach offers specific strengths, the effectiveness of most
economic variables is amplified when delivered in combination. Cash trans-
fers offer rapid relief to households; working capital support catalyzes private
sector activity; and agricultural revitalization lays a foundation for sustain-
able food system recovery. The combination scenario consistently delivers the
highest aggregate and distributional benefits, making a compelling case for
integrated, multisectoral recovery strategies tailored to Sudan’s evolving post-
conflict context.

Conclusion and policy implications

This chapter set out to analyze the macroeconomic and welfare conse-
quences of the ongoing conflict in Sudan and identify potential recovery
pathways. To achieve this, it employed a recursive dynamic CGE model cal-
ibrated to Sudan’s 2021 SAM, simulating three main trajectories: a pre-
conflict baseline, a conflict scenario assuming the continuation of violence
through 2025, and four targeted intervention scenarios focused on agri-
cultural revitalization, working capital support, cash transfers, and a com-
bined package.

The analysis clearly shows that the conflict has caused significant and pro-
longed macroeconomic contraction, sectoral disruptions, sharp increases in
poverty and food insecurity, and deep declines in household consumption.
These impacts are widespread across rural and urban areas and disproportion-
ately affect vulnerable groups.

At the same time, the modeling demonstrates that a carefully designed and
well-sequenced recovery strategy—focused on agriculture, private sector revi-
talization, and household-level support—can meaningfully reverse some of
the damage. While no single intervention is sufficient on its own, a combined
approach delivers broad-based improvements across macroeconomic and wel-
fare indicators. Such findings support a policy agenda that is coordinated,
inclusive, and responsive to immediate needs while laying the foundation for
long-term resilience.
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Based on our modeling results, we suggest the following policy recommendations.

Prioritize integrated recovery packages: A combined investment approach,
spanning agriculture, enterprise revitalization, and household income sup-
port, delivers the most substantial and equitable impacts. Policymakers and
development partners should prioritize bundling interventions rather than
deploying them in isolation.

Frontload cash transfers and working capital: Cash transfers and working
capital support yield immediate improvements in GDP and welfare outcomes.
These should be prioritized early in the recovery phase to stabilize consump-
tion and restart private sector activity.

Invest in agriculture for long-term resilience: While agriculture’s short-
term gains are moderate, its long-term growth potential and role in food
security and employment make it a strategic priority. Investments in seeds,
extension, input access, and postharvest systems should be expanded.

Target the poorest and most affected groups: All interventions signifi-
cantly benefit the poorest households. Recovery programs should maintain a
clear pro-poor orientation, with mechanisms to reach conflict-affected, dis-
placed, and rural populations.

Expand fiscal space through donor support: The interventions mod-
eled assume US$1 billion in support, a small fraction of Sudan’s overall
recovery needs. Development partners should coordinate to expand finan-
cial support, recognizing that full recovery will require sustained multi-
year investment.

Monitor and adjust based on data: As conditions evolve, recovery efforts
should be continually informed by real-time data on prices, food access, and
household welfare. Sudan’s data systems, including those used in this analysis,
should be strengthened to support adaptive policymaking.

These recommendations aim to guide urgent and coordinated recovery
efforts while laying the groundwork for inclusive and sustained economic
transformation in Sudan. As Sudan hopefully moves toward stabilization
and sustained economic growth, investing in scalable, evidence-informed
interventions will be critical to reversing welfare losses and supporting inclu-
sive recovery.
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FOOD CONSUMPTION PATTERNS AND
DIETARY DIVERSITY AMID CONFLICT

Fredrik Svensson and Oliver K. Kirui

globally. According to the Integrated Food Security Phase Classification

(IPC) more than 21.2 million people—45 percent of the population—
are acutely food insecure (IPC Phase 3 or above), with more than 146,000
people facing catastrophic levels of food insecurity (IPC Phase 5) as of
February 2026 (IPC 2025). As of September 2025, El-Fasher (North Darfur)
and the besieged town of Kadugli (South Kordofan) were classified as experi-
encing famine (IPC Phase 5) with reasonable evidence. These conditions were
expected to persist through January 2026. The crisis has also led to the acute
malnutrition of 4.7 million children under five and pregnant and breastfeed-
ing women and girls (IPC 2024a).

This alarming situation is largely driven by the ongoing armed con-

flict between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF). The conflict has caused widespread displacement, disrupted
markets and supply chains, damaged agricultural livelihoods, and severely

S udan is currently experiencing one of the most severe food security crises

limited humanitarian access. An estimated 7 million people have been dis-
placed internally, with an additional 4.5 million having fled to neighbor-
ing countries (UNHCR 2026). Insecurity and restricted movement have
negatively affected agricultural activities in key food-producing states
such as Aj Jazirah, Sennar, Darfur, and Kordofan, exacerbating the crisis
(UNFPA 2024).

In conflict contexts like Sudan, understanding food security dynam-
ics requires more than macroeconomic or supply-side analyses. Houschold-
level data on food consumption and nutrition are vital to assess not just food
availability but also actual access and dietary quality at the individual and
community levels (FSIN 2022; UNOCHA 2022). Indicators such as the
Food Consumption Score (FCS), Minimum Dietary Diversity for Women
(MDD-W), and nutrition-based proxies such as mid-upper arm circumference
(MUAC) allow humanitarian actors to detect early signs of deterioration in
food access and to target interventions more effectively (WFP 2008; FAO and
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FHI 360 2016; UNICEF 2017). These indicators are especially crucial when
formal monitoring systems are degraded or absent due to conflict (IPC 2021a;
FEWS NET 2026).

In this chapter, we analyze trends in household food consumption, dietary
diversity, and nutrition in Sudan before and during the current conflict,
using data from the World Food Programme’s (WFP’s) Comprehensive Food
Security and Vulnerability Assessments (CFSVA) conducted in early 2023
and early 2024, respectively. With this analysis, we aim to document the
evolving impact of conflict on food security and nutrition and to inform evi-
dence-based humanitarian and policy responses.

Among our key findings, the study shows a worsening across key food
security indicators between 2023, prior to the eruption of conflict, and
2024, during the conflict. The prevalence of inadequate food consumption
increased from 22 percent in 2022 to 33 percent in 2024. Conflict-affected
states, such as East Darfur and South Kordofan, experienced the largest
increases. The vast majority of women (84 percent) did not meet the min-
imum acceptable diet (MAD) threshold in 2024, which is an increase of
S percentage points compared to 2023 (79 percent). Moreover, the consistent
consumption of foods rich in vitamin A, protein, and heme iron decreased
between 2023 and 2024, with an increase in the share of households never
consuming these foods. These findings highlight the detrimental impact of
conflict, macroeconomic deterioration, and disruption of livelihoods on the
food security situation among populations in Sudan.

Methodology

Conceptual framework

This study is grounded in the understanding that armed conflict profoundly
disrupts food systems, affecting every link in the chain—from produc-
tion and markets to household access and individual consumption. In the
case of Sudan, the ongoing conflict has not only displaced millions but has
also destabilized agricultural livelihoods, damaged infrastructure, inflated
food prices, and restricted humanitarian access, leading to a dramatic ero-
sion in household food security in parts of the country (UNFPA 2024;
IPC 2024b).

The conceptual framework guiding this analysis draws from the Food and
Nutrition Security Framework and humanitarian food security models that
emphasize four core pillars: food availability, access, utilization, and stability
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(IPC 2021b). These pillars are used to understand how conflict-induced
shocks affect both the supply and demand dimensions of food security, with
a particular emphasis on access and utilization, which are often most severely
impacted during crises (Maxwell et al. 2014).

A central premise of this framework is that household-level food con-
sumption and dietary quality serve as effective proxies for understand-
ing the real-time impacts of conflict on food security. These micro-level
indicators offer granular and actionable insights into the severity and
extent of food insecurity. This is especially critical in Sudan, where con-
flict dynamics vary widely by region and over time (FEWS NET 2026;
UNOCHA 2022).

To operationalize this framework, the study employs three key indica-
tors that capture different dimensions of food access and dietary quality. The
FCS is used to measure household-level dietary diversity and food frequency,
serving as a proxy for food access (WFP 2024b). The MDD-W assesses the
micronutrient adequacy of diets among women of reproductive age, providing
critical insight into gendered nutritional vulnerabilities (FAO and FHI 360
2016). Complementing these, the Food Consumption Score—Nutrition (FCS-
N) disaggregates food consumption data to evaluate the frequency of intake
of nutrientrich food groups—specifically protein-, vitamin A-, and iron-
rich foods—highlighting potential deficiencies in essential micronutrients
(WEP 2024b).

Together, these indicators allow for a multidimensional analysis of food
security and nutrition, extending beyond caloric sufficiency to assess dietary
quality, vulnerability to malnutrition, and risk of micronutrient deficiencies.
This framework also incorporates a temporal dimension, comparing precon-
flict and postconflict data (2023 versus 2024) to capture the evolving impact
of violence and displacement on household consumption behaviors and nutri-
tional outcomes.

Ultimately, this conceptual approach enables the study to move beyond
macroeconomic or supply-side analyses and focus instead on the lived experi-
ences of households and individuals, particularly women, under conditions of
severe fragility. By anchoring the research in indicators that are globally rec-
ognized, field-tested, and context-relevant, the framework aims to provide
evidence that is both analytically rigorous and programmatically useful for
humanitarian planning, policy design, and targeted food and nutrition inter-
ventions in Sudan and comparable conflict-affected settings.



172 CHAPTER 8

Measuring food consumption and dietary quality

Food Consumption Score

The FCS is a widely used proxy indicator developed by the WEP to assess
houschold-level dietary diversity and food frequency. During food security
assessments, enumerators ask respondents about the number of days in the
past seven days that their household consumed specific food items. These
items are grouped into eight standard food groups: staples, pulses, vegetables,
fruits, meat and fish, milk, sugar, and oil.

Each food group is assigned a weight based on its relative nutritional value
(for example, meat and dairy receive higher weights due to protein and micro-
nutrient content). The weekly frequency reported for each food group is mul-
tiplied by its weight, and the values are summed to derive the FCS. Based on
the total score, households are classified into three categories:

¢ Poor consumption: FCS <21
+ Borderline consumption: 21.5 < FCS < 35
¢ Acceptable consumption: FCS > 35

While the FCS is simple to calculate and widely used for rapid assessments,
offering a useful snapshot of food access and diversity, it does not account
for portion size or intra-household food distribution and may overestimate
dietary adequacy if small amounts of a food are consumed frequently (WFP
2008; FAO and WFP 2011).

Minimum Dietary Diversity for Women

The MDD-W is a globally recognized indicator that assesses the micronu-
trient adequacy of diets among women of reproductive age (15-49 years). It
measures whether a woman has consumed at least 5 out of 10 specified food
groups in the previous 24 hours. These food groups include grains, dairy,
eggs, meat and fish, dark leafy greens, vitamin A—rich fruits and vegetables,
legumes, nuts and seeds, and other fruits and vegetables.

The MDD-W is a critical indicator of women’s access to a diverse and
nutritious diet, which has strong implications for maternal and child health.
It is particularly valuable in emergency contexts, where women are dispropor-
tionately affected by food insecurity and are key decision-makers in household
food preparation (FAO and FHI 360 2016).
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Food Consumption Score-Nutrition

The FCS-N is an extension of the FCS that disaggregates dietary data to
assess the frequency of consumption of key micronutrient-rich food groups:
protein-rich foods, vitamin A-rich foods, and iron-rich foods. This indicator
helps to identify not just how diverse the diet is, but whether it includes criti-
cal nutrients essential for child growth, immunity, and development.

Protein-rich foods: meat, fish, dairy, legumes
Vitamin A-rich foods: orange vegetables, liver, dark green leafy vegetables
Iron-rich foods: red meat, organ meat

The FCS-N is especially useful for assessing the risk of micronutrient defi-
ciencies and guiding nutrition-sensitive programming in food-insecure popu-
lations (WFP 2025).

Data

This chapter draws on primary data from the CFSVA conducted in Sudan by
WEP (WEFP 2024a). The CFSVA is an annual nationwide face-to-face assess-
ment designed to evaluate household food access, consumption patterns,
nutrition, and vulnerability.

Primary data from the first quarters of 2023 and 2024 offer a comparative
look at food security trends before and during the conflict. However, the 2024
survey round faced operational constraints: due to insecurity and limited
access, data could not be collected in severely affected states including North
and South Darfur, West Kordofan, Khartoum, and Al Jazira.

It is important to note that the data were collected during the postharvest
season, which is when food security typically improves as food availability,
even in conflict-affected areas, increases. The extent of deterioration in food
access is therefore not fully captured. Moreover, as the conflict has evolved
since data collection, these findings provide a snapshot rather than a compre-
hensive view of current conditions.

Results and discussion

National trends in food consumption

In the first quarter of 2024, 67 percent of Sudan’s resident households had
acceptable levels of food consumption (Figure 8.1), while 20 percent had
borderline food consumption, and 13 percent had poor food consumption,
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FIGURE 8.1 Food consumption by state, Sudan, 2024
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Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).

meaning that a total of 33 percent had inadequate food consumption. This

is a worsening of 11 percentage points compared to 2023, when 22 percent of
households in the assessed states had inadequate food consumption.! West
Darfur had the highest prevalence of households with poor food consumption
(51 percent), followed by South Kordofan (42 percent), and Central Darfur
(38 percent). Similar deteriorations in food consumption have been docu-
mented in other conflict-affected regions. For example, in northern Nigeria,
conflict-induced shocks have significantly worsened household food security
and reduced dietary diversity (Olanrewaju and Balana 2023). Likewise, in
Chad and Mali, increases in inadequate food consumption have been reported
following conflict escalation (FAO and WEFP 2023). These parallels reinforce

1 In 2023, 73 percent of resident households had acceptable food consumption, 21 percent had
borderline food consumption, and 7 percent had poor food consumption.
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the finding that conflict consistently drives reductions in household dictary
quality across the Sahel region.

The prevalence of inadequate food consumption—that is, households
reporting either poor or borderline food consumption and primarily consum-
ing food from only few food groups—increased across the country, with at
least one-third of households not consuming nutritionally adequate diets in
2024, which results in malnutrition, particularly among the most vulnerable
population groups (children under five and pregnant and lactating women).
While the level of food insecurity was high before the war, it has increased
since the war began. The prevalence of inadequate food consumption signifi-
cantly increased in South Kordofan, Sennar, and East Darfur, which are states
that have been impacted by conflict, where food prices have increased, and
where the functionality of markets has been disrupted (Figure 8.2).

Gender disparities in food consumption

A trend observed every year is that female-headed households have poorer
food intake than male-headed households. Among female-headed households,
in 2024, 48 percent had inadequate food consumption, up from 37 percent
in 2023, while the share was 30 percent for male-headed households, up from
25 percent in 2023. WFP and other humanitarian entities use this informa-
tion to target specific types of houscholds for assistance. As female-headed
houscholds manifest worse food security outcomes, they are often prioritized
for assistance. This gender gap is consistent with findings from rural Burkina
Faso, where women’s dietary diversity remains persistently low due to limited
access to productive resources and markets (JRC 2025). It also mirrors evi-
dence from conflict-affected northern Nigeria, where female-headed house-
holds face higher risks of food insecurity due to displacement and livelihood
disruption (FAO and WFP 2023).

Women'’s dietary diversity: MDD-W results

Another important indicator is the MDD-W, which indicates whether women
ages 15 to 49 consumed at least 5 out of 10 defined food groups® the previ-

ous day or night.” This proxy indicator reflects the micronutrient adequacy

of women’s diets. The results showed that in all states, most women did not

2 These food groups are grains, white roots and tubers, and plantains; pulses (beans, peas, and
lentils); nuts and seeds; dairy; meat, poultry and fish; eggs; dark green leafy vegetables; other
vitamin A-rich fruits and vegetables; other vegetables; and other fruits.

3 Food and Agriculture Organization, link: http://www.fao.org/3/a-i5486e.pdf
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FIGURE 8.2 Prevalence of inadequate food consumption by state, Sudan, 2022, 2023,

and 2024
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Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).
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FIGURE 8.3 Prevalence of inadequate food consumption by gender of household head,
Sudan, 2024
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Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).

meet the MAD threshold, which indicates intrahousehold disparity between
male and female members in terms of food intake (Figure 8.4). As of 2024,
84 percent of women did not meet MAD, an increase of 5 percentage points
compared to 2023 (79 percent); this highlights the importance of targeting
women for both food and nutrition assistance.

Micronutrient consumption and FCS-N

The FCS-N measures consumption of food rich in protein, iron, and vita-
min A at the household level. Protein plays a key role in child growth and is
crucial for the prevention of both wasting and stunting, which occurs largely
within a child’s first 1,000 days. Iron deficiency is one of the main causes

of anemia. Vitamin A deficiency, if not tackled before the age of five, can
increase child mortality and susceptibility to infectious diseases, such as mea-
sles and malaria.
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FIGURE 8.4 Minimum Dietary Diversity for Women by state, Sudan, 2024
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FIGURE 8.5 Food Consumption Scores, all Sudan, 2023 and 2024
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Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).

The FCS-N results indicate low consumption of vitamin A-rich foods, as
after the war began, 25 percent of households were not consuming these foods
(Figure 8.5). Furthermore, 37 percent of resident households reported never
consuming foods rich in heme iron, a significant increase in malnourishment
compared to before the onset of the war." Comparable micronutrient deficien-
cies have been reported in other conflict settings. In Nigeria, the combination
of conflict and food price shocks reduced calorie intake and worsened wasting
among children (Akerele et al. 2024). Similarly, studies in Gaza have linked
conflict-related market disruptions with reduced intake of vitamin A- and
iron-rich foods (FAO 2024).

Decline in household food production

Moreover, houscholds’ ability to produce their own food has decreased, partic-
ularly in conflict-affected states in the Darfur region (Figure 8.6). Houscholds’
own production of cereals decreased while market reliance increased, reflecting
the disruption of agricultural activities in many areas. Some households that
rely on farming or crop production were displaced during the planting or culti-
vation season; the prices of agricultural inputs increased or the inputs became
inaccessible; and rainfall in the 2024 season was below average. Information
about housceholds’ food production can inform resilience activities to support
farmers in increasing their output.

4 According to the 2023 CFSVA, 19 percent never consumed food rich in vitamin A, 4 percent
never consumed food rich in protein, and 25 percent never consumed food rich in heme iron.
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FIGURE 8.6 Percentage of households that rely on own production for their household cereal
consumption by state, Sudan, 2023 and 2024
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Source: Authors’ calculations based on 2023—-2024 CFSVA data (WFP 2024a).
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TABLE 8.1 Prevalence of acute malnutrition in children under five years of age, Sudan, based
on mid-upper arm circumference

All Boys Girls
n=8,730 n = 4,545 n=4,185
(1,665) 19.1% (867) 19.1% (798) 19.1%
Prevalence of GAM (183-19.995%Cl)  (18.0-20.295%C.l)  (17.9-20.3 95%C.l)
(960) 11.0% (495) 10.9% (465) 11.1%
Prevalence of MAM (104-11795%Cl)  (10.0-11.895%Cl)  (10.2-12.1 95%C.l
(705) 8.1% (372) 8.2% (333) 8.0%
Prevalence of SAM (7.5-8.7 95% C.1) (7.4-9.0 95% C.1.) (7.2-8.8 95% C.1)

Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).

Note: GAM = global acute malnutrition; MAM = moderate acute malnutrition; SAM = severe acute malnutrition. Mid-upper
arm circumference is a simple measure of arm size used to assess acute malnutrition.

Nutritional status of women and children

The CFSVA also assesses the nutritional status of children and women of
reproductive age. A total of 8,530 children under age five and 1,886 women
of reproductive age were screened for MUAC and interviewed for nutri-
tion indicators. Mothers/caregivers of the children were also interviewed
about complementary feeding practices. The screening indicated that wast-
ing among children 6 to 59 months remains at a critical level. Comparable
proxy global acute malnutrition (GAM) rates that exceed the World Health
Organization (WHO) emergency threshold have also been recorded in north-
ern Nigeria and parts of Chad (IPC 2024a; WFP 2023), underscoring that
Sudan’s levels are in line with patterns observed in other places facing pro-
tracted conflict.

As shown in Table 8.1, overall proxy GAM was 19 percent, of which proxy
moderate acute malnutrition was 11 percent and proxy severe acute malnutri-
tion was 8 percent. These wasting rates exceed the WHO emergency thresh-
old of 15 percent (WHO and UNICEF 2025). Levels of wasting were similar
for boys and gitls.

Across the age groups, the youngest children (6-17 months) show higher
rates of proxy GAM than children of 18 to 29 months (Figure 8.7). Inadequate
feeding practices are typically one of the major causes of malnutrition during
the first two years of life. The figure also shows that the proxy GAM for this
sample decreases with age.

There were, however, variations across assessed states, with the proxy
GAM ranging from 4 percent to 59 percent (Figure 8.8). Five of the 13 states
had a proxy GAM above 15 percent.

The CFSVA also used MUAC to assess women’s nutritional status, find-
ing that 26 percent of pregnant or lactating women were acutely malnourished
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FIGURE 8.7 Proxy measures of wasting in children under five, by age, Sudan, 2024
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Source: Authors’ calculations based on 2024 CFSVA data (WFP 2024a).
Note: MAM = moderate acute malnutrition; SAM = severe acute malnutrition. Age is measured in months.

FIGURE 8.8 Proxy severe and moderate acute malnutrition levels by state, Sudan, 2023-2024
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Note: MAM = moderate acute malnutrition; SAM = severe acute malnutrition. MAM and SAM were measured through
mid-upper arm circumference.
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FIGURE 8.9 Proxy thinness of women, Sudan, 2024
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Source: Authors’ calculations based on 2024 CFSVA data (WFP 2024a).
Note: Proxy thinness is determined through a mid-upper arm circumference of <230 mm.

(Figure 8.9). The largest proportion was found in Red Sea state (78 percent),
while the smallest (5 percent) was reported in River Nile state.

Complementary feeding practices

Complementary feeding involves providing infants with other foods in addi-
tion to breastmilk from the age of six months, as breastmilk alone is insuffi-
cient to meet their increasing nutritional needs. For complementary foods to
meet nutrient requirements, they should comprise a variety of food groups,
given at the right amount and frequency for the child’s age. Inadequacy in any
of these factors means that nutrient needs are not met, ultimately resulting
in malnutrition. In addition to care practices, food security is a key factor for
achieving adequate complementary feeding.

The assessment indicated that 80 percent of children ages 6 to 23 months
are breastfeeding, but only 37 percent met the threshold for MDD, consum-
ing at least five of eight food groups (Table 8.2). Moreover, only 19.7 percent
of children ages 6 to 23 months met the recommended minimum meal
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TABLE 8.2 Minimum acceptable diet and subcomponents, disaggregated by age group,
Sudan, 2024

Breastfed Minimum Minimum Minimum
Age category (percent) meal frequency dietary diversity acceptable diet

P (percent) (percent) (percent)
6-11 months 93.0 24.2 28.8 10.4
12-17 months 85.7 15.5 40.3 8.7
18-23 months 62.8 19.1 42.6 1.2
Overall 80.7 19.7 37.1 10.1

Source: Authors’ calculations based on 2024 CFSVA data (WFP 2024a).

frequency for other foods in addition to breastmilk. Using MAD as the stan-
dard, 10 percent of children 6 to 23 months were deemed malnourished.

Variation is also observed across the different age groups and states, specif-
ically in children ages 12 to 17 months, which indicates potentially fatal mal-
nutrition—painting a bleak picture for young children if malnutrition is not
addressed. Around 14 percent of children had some kind of illness in the two
weeks preceding the survey (Figure 8.10). The proportion of children who had
experienced a fever in the prior two weeks ranged from 20 percent in Gedaref
to 42 percent in Red Sea (Figure 8.10).

Information on houschold food consumption, dietary diversity, and nutri-
tion status is used to inform the responses of WFP and other humanitar-
ian actors. The CFSVA data remain the cornerstone of WFP’s prioritization
of geographic areas and populations for assistance. Assistance provided by
WEP and other partners makes an important difference for communities. For
instance, humanitarian assistance helped to reduce the risk of famine in six
areas in Central Darfur and two areas in West Darfur, where nearly 1 million
people received regular WFP food or cash aid during 2024.

Conclusions and policy implications
This chapter assesses the impacts of Sudan’s ongoing conflict on household
food consumption patterns, dietary diversity, and nutrition outcomes. By ana-
lyzing data from the WFP’s CFSVA for 2023 and 2024, the chapter provides
a granular, evidence-based understanding of how conflict has reshaped food
security dynamics across the country—especially for vulnerable groups such as
women and children.

The data from the 2023 and 2024 CFSVA surveys highlight a significant
deterioration in food consumption and dietary quality in Sudan since the
outbreak of conflict. By early 2024, one in three houscholds had inadequate
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FIGURE 8.10 Proportion of children with potentially fatal malnutrition and fever in the last
two weeks, Sudan, 2024
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Source: Authors’ calculations based on 2023-2024 CFSVA data (WFP 2024a).

food consumption, an 11 percentage point increase from the previous year.
The worst conditions were observed in conflict-affected states such as West
Darfur, South Kordofan, and Central Darfur. Gender disparities were pro-
nounced, with 48 percent of female-headed houscholds food insecure,
compared with 30 percent among male-headed households. Women also expe-
rienced worsening dietary diversity: 84 percent of women of reproductive

age failed to meet the MDD threshold in 2024, up from 79 percent in 2023.
Micronutrient consumption declined across the board. A quarter of house-
holds did not consume any vitamin A-rich foods, and 37 percent reported no
intake of iron-rich foods.

Child nutrition outcomes are alarming. The proxy GAM rate among
children under five stood at 19 percent, exceeding the WHO emergency
threshold. The state of women’s nutrition was similarly dire, with 26 percent
of pregnant or lactating women acutely malnourished. Complementary
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feeding practices remain inadequate, and only 10 percent of children ages
6-23 months meet MAD.

While seasonal and geographic disparities exist, the convergence of con-
flict, displacement, economic decline, and inadequate humanitarian access
has led to widespread undernutrition, dietary monotony, and deteriorat-
ing child health. The assessment underscores the urgent need to priori-
tize not just food quantity, but dietary quality, particularly for women and
young children.

Policy and programmatic recommendations

To address the escalating food insecurity and malnutrition in Sudan, imme-
diate and well-targeted humanitarian interventions are essential. Within
these interventions, priority should be given to vulnerable populations, espe-
cially female-headed households, pregnant and lactating women, and children
under age five, who face the most severe nutritional deficits. Strengthening
nutritional screening and supplementation programs can help identify at-risk
individuals early and reduce mortality and morbidity associated with severe
acute malnutrition.

Alongside emergency assistance, there is a critical need to invest in recov-
ery and resilience-building efforts. Agricultural production must be restored
in relatively stable areas through the provision of seeds, tools, and inputs, as
well as support to smallholder farmers affected by displacement and mar-
ket disruption. Restoring local food production is essential to reduce market
dependence and stabilize food access over the medium term. Livelihoods pro-
gramming should also include support to informal markets and income-gen-
erating activities, particularly those led by women, to help households rebuild
purchasing power and diversify food sources.

Finally, nutrition-sensitive programming should be mainstreamed across
sectors. Health, water, sanitation, and education services must be linked to
food security initiatives to address the underlying drivers of malnutrition.
Complementary feeding programs, promotion of diverse diets, and commu-
nity-based nutrition education are crucial, particularly for young children
and women. Equally important is improved coordination among humanitar-
ian actors, local authorities, and international donors to ensure access to con-
flict-affected populations and to scale assistance efficiently and equitably.
Peacebuilding efforts that enhance stability and enable humanitarian access
are vital to creating a sustainable pathway out of Sudan’s food crisis.
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Limitations and suggestions for future research

This analysis is primarily descriptive and relies on secondary survey data,
which limit causal interpretation. Conflict was treated as an external, given
factor, without controlling for other potential drivers of food insecurity such
as climatic shocks, economic instability, or governance challenges. Moreover,
the study did not disaggregate food security outcomes between more and less
conflict-prone areas, which could provide deeper insights into the spatial het-
erogeneity of impacts. Future research should employ econometric or spatial
analysis methods to isolate the effects of conflict from other determinants of
food insecurity and explore how varying levels and types of conflict influence
nutrition and livelihoods over time. Longitudinal data and mixed-methods
approaches could also strengthen understanding of household adaptation and
resilience in Sudan’s situation and similar protracted crises.
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Chapter 9

WORSENING FOOD SECURITY IN
SUDAN AMID CONFLICT

Oliver K. Kirui, Khalid Siddig, Alemayehu S. Taffesse, and Hala Abushama

he conflict in Sudan, primarily between the Sudanese Armed Forces
T(SAF) and the Rapid Support Forces (RSF), has escalated since

April 2023 into a significant crisis, affecting the nation’s stability and
security and worsening humanitarian conditions. The conflict has severely
degraded the food security of many Sudanese households, with profound
effects on their diets, coping strategies, and overall welfare.

Sudan’s food security situation was already precarious before April 2023,
due to the combination of deteriorating macroeconomic conditions, economic
sanctions, fluctuating agricultural production, and climate-related challenges,
such as droughts and floods (Alhelo et al. 2023; Mohamed 2022; Abdalla
2018). Despite abundant arable land and water resources in some parts of
the country, Sudan’s economic performance has been constrained by under-
investment in agriculture, inadequate infrastructure, and a reliance on food
imports. These conditions, coupled with high inflation and a depreciating
currency, have made food access increasingly difficult for a significant portion
of the population. Moreover, localized conflicts in the Darfur and Kordofan
regions and Blue Nile state in the years before the current conflict laid the
groundwork for food insecurity by hampering agricultural activities and dis-
placing communities, which increased the vulnerability of some regions to
food insecurity (FAO 2022).

Sudan’s agriculture sector, the backbone of the economy, has also been
severely affected by the conflict. Insecurity and displacement have prevented
farmers in many areas from accessing their fields, and in some places, mil-
itary operations have destroyed crucial agricultural infrastructure (Kirui,
Ahmed, Siddig, et al. 2024). As a result, both agricultural output and food
availability are expected to decline (FAO 2024; Guo et al. 2024; Kirui et al.
2023). Moreover, the blockade of supply routes and markets has disrupted
the distribution of goods, making it challenging for communities, especially
in conflict-affected areas, to access food (UNOCHA 2023; Abushama et
al. 2023).

191
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The ongoing conflict between the SAF and RSF has also created large
populations of internally displaced persons (IDPs). As of February 2026, more
than 7 million people are estimated to have been internally displaced, while
an additional 4.5 million people have sought refuge in neighboring coun-
tries (UNHCR 2026). In short, the humanitarian situation is dire—approxi-
mately 21.2 million people across Sudan were experiencing high levels of acute
food insecurity (IPC Phase 3 or above) as of September 2025 (IPC 2025).
Between June and September 2024, 14 areas in nine states faced a risk of fam-
ine (IPC 2024b). Also, in August 2024, the IPC Famine Review Committee
reported that the Zamzam camp near El-Fasher in North Darfur state was
in IPC Phase 5 (famine), with these conditions projected to persist through
October 2024 and likely beyond. The Committee also highlighted similar
famine conditions in other IDP sites near El-Fasher, such as the Abu Shouk
and Al Salam camps, emphasizing the urgent need to assess food security,
nutrition, and health in these areas (IPC 2024a). Other regions in Sudan also
remain at risk of famine due to conflict and limited access for humanitarian
responders.'

The United Nations” humanitarian response plan for Sudan requires
US$2.7 billion to provide multi-cluster and protection assistance to
18 million people. However, as of October 2024, the plan remained sig-
nificantly underfunded, with only 49 percent of the total funding required
(UNOCHA 2024).

This chapter contributes to the broader discourse on conflict and food
security through an analysis of Sudan’s food security before and during the
current SAF-RSF conflict. Specifically, the study uses national datasets to
measure and compare the severity of and changes in food insecurity among
Sudan’s rural and urban households before and during the conflict. Our
empirical analysis is designed to provide insights on food insecurity dynamics
in the context of conflict. We conclude by looking at the implications for the
development of strategies and targeted interventions to mitigate the impact of
food insecurity on vulnerable populations in conflict-affected areas.

While numerous studies have examined the relationship between con-
flict and food insecurity globally, there is a notable lack of empirical, real-time
analysis focused on Sudan during periods of active conflict. This study helps

1 Adding to the crisis, heavy rains and flooding affected more than 17,000 people in both west-
ern and eastern Sudan following the onset of the rainy season in June 2024. In Kassala state,
10,700 people were affected, many of whom had fled recent hostilities in Sennar state. Flooding
destroyed homes and schools, further worsening the living conditions of affected populations
(UNOCHA 2024b).
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address that gap by offering updated, nationally representative evidence from
Sudan—a country facing both extreme conflict and limited humanitarian
access. Rather than covering the broader food security literature, this chapter
provides country-specific insights into the current crisis. Even so, our findings
speak to the broader literature by deepening understanding of how conflict dis-
rupts food security across geographic and socioeconomic dimensions.

Drawing on nationally representative data collected both before and during
the conflict, this study finds a dramatic deterioration in food security across
Sudan since the conflict’s outbreak in April 2023. The share of food-secure
households has fallen from 49 percent precontflict to between 9 and 20 percent,
varying by state. Estimates using the Rasch model (1980) indicate significant
increases in moderate-to-severe food insecurity, which has risen from 37 to
59 percent in rural areas and from 32 to 48 percent in urban areas. The impacts
are most severe in already vulnerable states such as South Darfur, Blue Nile,
and North Darfur, while relatively better outcomes are observed in states such
as Northern and Red Sea that have better market access and greater human-
itarian presence. Consistent with global evidence, the conflict has dispro-
portionately affected rural populations, large households, and female-headed
households. These findings underscore the urgent need for targeted interven-
tions that combine emergency relief with longer-term investments in food sys-
tems and infrastructure, particularly in the most affected regions.

This chapter is organized as follows. The next section details the data
sources used, including sample characteristics, followed by a discussion of the
empirical approach used for measuring household food insecurity, the Food
Insecurity Experience Scale (FIES). The results and discussions section pres-
ents the raw FIES and Rasch model estimates, explores these estimates by
income and by gender of the household head, and compares household FIES
data before and during the conflict. The final section summarizes the find-
ings and discusses their broader implications.

Methodology and data sources
Measurements of food security indicators

THE FOOD INSECURITY EXPERIENCE SCALE

FIES is a globally validated tool developed by the Food and Agriculture
Organization of the United Nations (FAO) to assess the severity of food inse-
curity at the houschold or individual level (FAO 2016). FIES is rooted in the
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premise that individuals and households facing food insecurity experience a
predictable set of conditions, ranging from anxiety about food access to skip-
ping meals or going without food entirely. The scale is designed for use at global,
regional, or national levels (Ballard et al. 2013; Cafiero et al. 2018).

In surveys, the FIES module comprises cight binary (yes/no) questions
designed to capture various food insecurity experiences over the previous
30 days or 12 months that reflect the respondent’s access to adequate food.
These questions include whether the respondent was ever concerned during
the recall period about not having enough food, being unable to eat healthy
and nutritious food, eating fewer kinds of foods, skipping meals, eating less
than needed, running out of food, experiencing hunger but not eating, and
going without food for a whole day. An affirmative response to any question
in the module indicates the presence of a specific food insecurity condition.
The aggregate FIES score for each respondent ranges from 0 to 8, with higher
scores indicating more severe food insecurity (Smith et al. 2017).

For the analysis here, descriptive statistics were computed from each sur-
vey to summarize the distribution of food insecurity levels across the popu-
lation, calculating the frequency and percentage of affirmative responses for
each FIES question. We categorized houscholds with raw aggregate scores
of 0 as “food secure,” households with scores between 1 and 3 as experienc-
ing “moderate food insecurity,” and those houscholds with scores between 4
and 8 as experiencing “severe food insecurity.” Additionally, average raw FIES
scores were calculated to summarize the overall severity of food insecurity.
This approach provides a straightforward measure of food insecurity among
houscholds and aligns with international reporting practices for Sustainable

Development Goal (SDG) Indicator 2.1.2 (FAO et al. 2023).

HOUSEHOLD FOOD INSECURITY MEASURES BASED ON THE RASCH MODEL

The Rasch model enhances the measurement of food insecurity by addressing
limitations inherent in the raw FIES scores. It provides a robust framework for
assessing the severity of food insecurity across different populations (Owino
et al. 2014; Bond and Fox 2015; Boone 2017). The Rasch model assumes a
logistic function, where the probability of an affirmative response depends on
the difference between the severity of an individual’s or household’s food inse-
curity (person ability) and the difficulty of a given food insecurity condition
(item difficulty) (Bond and Fox 2015; Boone 2017). Unlike raw FIES scores,
the Rasch model produces interval-level measures that allow for more accurate
comparisons across demographic groups, regions, and time periods (Coleman-
Jensen et al. 2015).
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For assessing household food insecurity, the Rasch model estimates are pre-
ferred to raw FIES scores because they are an objective measure independent
of the sample and specific items used, which can be used for longitudinal and
cross-sectional analyses. Additionally, the model identifies which of the eight
questions are most informative for detecting food insecurity, information which
then can be used in guiding targeted interventions (Nord et al. 2016).

COMPARATIVE ANALYSIS

We also conducted a comparative analysis to evaluate food security before and
during the conflict at the state level. This involved comparing average FIES
scores and the distribution of food insecurity levels between these periods,
highlighting significant changes attributable to the conflict. Combining raw
scores and Rasch model estimates provided a robust cross-validation of find-
ings. While raw scores offered a straightforward understanding of prevalence,
Rasch estimates allowed for deeper insights into the severity and progression
of food insecurity across diverse populations.

Estimating the household correlates
of food insecurity

Empirical model and specification

To analyze the factors associated with household food insecurity in Sudan, a
semi-nonparametric extended ordered probit (SNEOP) model was employed
(Gallant and Nychka 1987). The SNEOP model relaxes the restrictive dis-
tributional assumptions of a traditional ordered probit model by allowing for
greater flexibility in capturing the relationship between explanatory variables
and the ordinal dependent variable, which is the food insecurity category of
the household. This flexibility is particularly valuable in contexts like Sudan,
where heterogeneity in socioeconomic conditions and conflict-induced shocks
may lead to nonstandard distributions of food insecurity. Several previous
studies have analyzed food insecurity using ordinal and semi-nonparametric
models. Studies by Cafiero, Viviani, and Nord (2018) emphasize the relevance
of FIES in quantifying food insecurity. Similarly, Gallant and Nychka (1987)
and Stewart (2004) provide the theoretical foundation for employing SNEOP
in contexts where traditional ordered probit models fail to capture distribu-
tional complexities.

The dependent variable in this study is the food insecurity level, measured
as an ordinal variable based on the FIES score-based categories: (1) food secure,
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(2) moderately food insecure, and (3) severely food insecure. The SNEOP
model estimates the latent variable Y;*, defined as:

Yi*=pX;t € 1)

where Y; represents the food insecurity level of houschold i; X; is a vector
of explanatory variables, including demographic characteristics such as house-
hold size, education, employment status, and conflict exposure; f is the vec-
tor of coefficients to be estimated; and is €; the error term, following a flexible,
semi-nonparametric distribution.

The observed categories of food insecurity Y; are linked to the latent variable

Y;* through thresholds 7; where:

1, if Yi* < 71,
Yi=<2,ift1 <Y{* <19, (2)
3,if " > 5.

The SNEOP model extends the ordered probit framework by approximat-
ing the distribution of using a series of Hermite polynomials, enabling more
accurate estimation in the presence of non-normality (Gallant and Nychka
1987; Stewart 2004). The SNEOP model is estimated using maximum likeli-
hood methods. We posit here that conflict exposure increases the probability
of severe food insecurity, while household-level variables, such as education,
employment status, and access to basic services, mitigate the risk of food inse-
curity. The reduced form equation includes explanatory variables capturing
demographic, socioeconomic, and contextual factors affecting food insecurity,

as described in Table 9.1.

Data sources and sample characteristics

The data used in this study originate from three sources: the 2022 Sudan
Labor Market Panel Survey (SLMPS) for the preconflict period (Krafft and
Assaad 2023), the 2023/24 Sudan Rural Household Survey (SRHS) (Kirui,
Ahmed, Taffesse, et al. 2024), and the 2024 Sudan Urban Household Survey
(SUHS) (IFPRI and UNDP 2024b) for the conflict period (Table 9.2).

The 2022 Sudan Labor Market Panel Survey

The 2022 SLMPS provides a detailed snapshot of labor market dynamics in
Sudan and is the first nationally representative labor market survey since 2014.
Conducted by the Economic Research Forum in partnership with Sudan’s
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TABLE 9.1 Variables used in the analysis: Definitions and a priori expectations

Variable

Definition (SI units / coding)

Expected sign (a priori hypothesis
on household food insecurity)

Age

Age squared

Female-headed
household

Housing adequacy
Migration

Access to safe water
Education level
Household size

Employment status
SAF/RSF conflict
exposure

Decline in household
income since conflict

Continuous variable: age of
household head in years

Squared term of household
head’s age (years?

Binary (0 = male-headed;
1 = female-headed)

Binary (0 = inadequate;
1 = adequate housing)

Binary (0 = no movement;

1 = household moved)

Binary (0 = no; 1 = yes)

Categorical (Low, Medium, High, based
on years of schooling of household head)

Continuous (number of
household members)

Binary (0 = unemployed;
1 = employed household head)

Binary (0 = no; 1 = exposed to conflict)

Binary (0 = no; 1 = reported
income decline)

Negative at lower ages, positive at
higher ages (nonlinear relationship)

Positive (older age increases likelihood
of food insecurity after a threshold)

Positive (female-headed households
more vulnerable to food insecurity)

Negative (adequate housing

reduces food insecurity risk)

Positive (migration, especially conflict-
induced, increases food insecurity)

Negative (access to safe water
lowers food insecurity)

Negative (higher education reduces
household food insecurity)

Positive (larger households more
likely to face food insecurity)

Negative (employment lowers
risk of food insecurity)

Positive (conflict exposure
increases food insecurity)

Positive (income loss raises
food insecurity)

Source: Authors’ compilation.

TABLE 9.2 Summary of survey data used in the study

Sudan Rural Sudan Urban
Survey Sudan Labor Market Panel Survey Household Survey Household Survey
Coverage Nationwide, all 18 states Rural areas nationwide  Urban centers nationwide

Conflict context

Low-level generalized conflict; before
April 2023 start of SAF/RSF conflict

During SAF/RSF conflict

During SAF/RSF conflict

Sample unit Household and individual Household Household
Household

sample 4,878 4,505 3,000
Urban / Rural Both rural and urban Rural Urban

Data collection

modality In-person

Data collection

period June-September 2022

Computer-assisted
telephone interviewing

November 2023—
January 2024

Computer-assisted
telephone interviewing

May—July 2024

Source: Authors’ compilation based on Krafft et al. (2023); Kirui et al. (2024); and IFPRI and UNDP (2024b).
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Central Bureau of Statistics, the survey sampled 4,878 houscholds nationwide,
who were selected using random stratified cluster sampling. Despite signifi-
cant challenges posed by political unrest and economic instability, interviews
with SLMPS sample houscholds were conducted in person between June and
September 2022. Given the survey’s focus on employment, migration, and
socioeconomic conditions, it oversampled vulnerable populations, including
refugees and IDPs (Krafft and Assaad 2023). The survey addressed a wide
range of topics, including violence and climatic shocks, migration patterns,
household demographics, educational attainment, housing conditions, and
access to essential services such as health and education.

The 2022 SLMPS was the first wave of a planned longitudinal study
aimed at understanding human resource development and deployment in
Sudan. The survey was modeled after similar labor market surveys conducted
in Egypt, Jordan, and Tunisia, and includes modules focusing on gender-dis-
aggregated asset, employment, and entrepreneurship data. The data were
designed to be representative at the national level, for urban and rural areas,
and across all regions of Sudan. The surveys collected information on all
household members ages five years and above, as well as data on all enterprises

run by the household.

2023/24 Sudan Rural Household Survey

The SRHS was conducted by IFPRI in collaboration with the United Nations
Development Programme (UNDP) and World Food Programme (WFP). The
respondents were interviewed using computer-assisted telephone interviewing
(CATI) survey administration methods between early November 2023 and early
January 2024 (that is, about six months after the onset of the SAF/RSF conflict).
This survey provided the first nationwide data on rural households following

the eruption of conflict. It provides baseline data on the economic activities and

food security of rural households, forming part of a planned longitudinal study
involving regular rural houschold survey rounds (IFPRI and UNDP 2024a).

2024 Sudan Urban Household Survey

The SUHS covered 3,000 urban households and was implemented by IFPRI

in partnership with UNDP in May and July 2024, just over one year after

the onset of the conflict. Like the SRHS, the SUHS was implemented using
CATT. The survey sample was designed to provide both national and state-level
estimates for urban households across Sudan (IFPRI and UNDP 2024b). Like
the SRHS, the SUHS is also the first round of a planned panel survey program
designed to enable longitudinal studies of urban households in Sudan.
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The sampling strategies for the 2023/24 SRHS and the 2024 SUHS were
crafted to account for the unpredictability associated with telephone surveys,
including factors such as inactive numbers in the telephone number data-
bases used for selecting the sample and interruptions to network connectiv-
ity.> While CATI facilitated data collection under difficult conditions, it
introduced some limitations, including reduced depth of interaction in inter-
viewing. Perhaps most importantly, disparities in phone ownership in the pop-
ulation potentially introduced bias in the survey estimates. In particular, the
samples for both surveys implemented during the conflict likely underrepre-
sented low-income households, as they are less likely than other household
groups to have telephone access.

Results and discussions

Food security status: Food Insecurity Experience Scale raw
score estimates

Although the two survey sampling frames are not strictly comparable,
major differences in the FIES scores reported by the surveys indicate a sig-
nificant decline in food security in Sudan following the onset of the con-
flict in April 2023 (Figure 9.1). Overall, prior to the conflict, about half
of Sudanese houscholds were food secure. In contrast, during the conflict,
about 90 percent of rural households and 80 percent of urban households
were estimated to be experiencing moderate or more severe levels of food
insecurity. This high probability of household food insecurity highlights
the conflict’s profound impact on agricultural productivity and household
livelihoods, especially in regions traditionally seen as major food produc-
tion sources.

Rural areas, in particular, have felt the greatest impact of the conflict
(FIES scores of “food secure” falling from of 45.8 to 9.7 percent). Many of
these areas have suffered from reduced food production as insecurity and
displacement caused by the conflict have hampered access to farmland. In
addition, market disruptions have hindered the distribution of what food is
available. Urban areas have also seen increased food insecurity, though they
are less dependent on agriculture. The share of urban households with FIES
food-secure scores fell from 54.2 to 20.4 percent. Rising prices and diminished

2 See Kirui et al. (2024b) for details of the methodology used to obtain accurate and reliable infer-
ences, despite the inherent challenges of data collection in a conflict setting.
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FIGURE 9.1 Household food security status based on Food Insecurity Experience Scale
raw scores

[ Food secure Moderately insecure  [Jll Severely insecure
100% -
32.1%
s 75%
] 13.7%
S 50% 12.3%
§ 33.6%
2 25% 31.9%
0,
0% 9.7% 20.4%

Rural Urban 2023/24 Rural 2024 Urban
Household Survey ~ Household Survey

Before the conflict (2022 SLMPS) During the conflict (2023-2024)

Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, and 2024 SUHS.

household purchasing power, reflecting the economic fallout of the fighting,
are likely major factors contributing to this decline. This pattern mirrors find-
ings in Yemen, where conflict led to similar production and market disrup-
tions that created severe food shortages and increased prices in urban settings
(World Bank 2024b).

State-level analysis reveals widespread severe food insecurity during
the conflict (Table 9.3). States including West Kordofan, Blue Nile, South
Kordofan, White Nile, North Darfur, Kassala, Khartoum, and Sennar are
estimated to have food insecurity levels significantly above the national aver-
age, highlighting the extensive and severe nature of the food crisis. Most of
these states were already severely food insecure before the conflict, particu-
larly in the Darfur and Kordofan regions, and the data show exacerbated lev-
els of food insecurity with the outbreak of the conflict. Notably, 97 percent of
households in River Nile state and 71 percent in East Darfur state were esti-
mated to be food secure before the conflict. Measures of food security dete-
riorated sharply during the conflict, however, with the share of houscholds
estimated to be food secure falling sharply to just 17 percent in River Nile and
5 percent in East Darfur.

These findings align with earlier studies, which identified these regions
as particularly prone to food insecurity due to their historical marginal-
ization and weak infrastructure (IPC 2024b). Conversely, states such as
Northern and Red Sea, which have benefited from better market access and
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humanitarian aid, have not experienced such severe declines in the percentages
of food secure households. Similar patterns were also observed by Guo and
colleagues (2024) in other conflict zones.

Data from the preconflict period (2020 to 2022) from the WFP’s
Consolidated Approach for Reporting Indicators of Food Security show sim-
ilar patterns (Table 9.4). In this survey, about three-fourths of households
were food secure, while only about 4 percent were classified as severely food
insecure. However, severe food insecurity increased between 2021 and 2022,
possibly indicating growing vulnerabilities even before the current conflict,
driven by economic, social, and environmental pressures.

Persistent hotspots and emerging challenges

Data from the three surveys show both the persistence of food insecurity in
historically vulnerable states and the emergence of new hotspots caused by the
widespread and uneven impact of the conflict. Several states, including South
Darfur, Blue Nile, North Darfur, and Central Darfur, consistently ranked
among the most food-insecure regions both before and during the conflict.
For example, households in South Darfur experienced a jump in moderate and
severe food insecurity from 60.8 percent preconflict to 93.5 percent during
the conflict, reflecting worsening conditions in an already vulnerable area
(Table 9.5). Other states with only moderate levels of food insecurity precon-
flict saw dramatic escalations in food insecurity levels. For example, in West
Darfur, 34.8 percent of households were estimated to be food insecure pre-
conflict, but during the current conflict, that rate rose to 92.8 percent—the
third highest prevalence of household food insecurity among Sudan’s states.
Similarly, Khartoum and Sennar, which had relatively low preconflict food
insecurity rates of 59.0 percent and 45.9 percent, respectively, reported alarm-

ing levels of 86.1 percent and 83.1 percent during the conflict (Table 9.5).

Food security status: Rasch model estimates

To further assess food insecurity severity, we used the Rasch model to clas-
sify household food security status on a probabilistic scale (Reise and Revicki
2015). The model estimates show a sharp increase after the start of the con-
flict in the probability of moderate to severe food insecurity, particularly in
rural areas where agricultural disruptions and displacement have been most
acute. During the conflict period, about 59 percent of rural and 46 percent
of urban households in Sudan were estimated to be experiencing moderate
or severe food insecurity, a significant increase from about 41 percent and

32 percent, respectively, in 2022 (Figure 9.2).
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TABLE 9.4 Prevalence of household food insecurity in Sudan between 2020 and 2022 using
WFP data (percentage)

Year Food secure f(:\(n)gdi?lggme foosde;’ne;g::){lre
2020 745 22.1 34
2021 773 20.1 2.6
2022 73.1 22.0 49

Source: Authors’ analysis of WFP (n.d.).

TABLE 9.5 Rank of states by household prevalence of moderate and severe food insecurity in
the preconflict period and during the conflict

Before the conflict During the conflict

2022 SNLPS 2023/24 SRHS and 2024 SUHS
State % of households State % of households
West Kordofan 76.4 South Darfur 93.5
South Kordofan 7.8 North Darfur 93.3
Gedaref 69.8 West Darfur 92.8
White Nile 61.2 Blue Nile 90.0
South Darfur 60.8 East Darfur 89.1
Central Darfur 59.1 West Kordofan 87.7
Khartoum 59.0 South Kordofan 87.1
Blue Nile 58.5 Khartoum 86.1
North Darfur 53.1 North Kordofan 85.8
Aj Jazirah 499 Sennar 83.1
Sennar 45.9 Central Darfur 82.4
Kassala 391 White Nile 81.8
North Kordofan 36.1 River Nile 80.4
Northern 35.1 Kassala 80.4
West Darfur 34.8 Gedaref 80.2
Red Sea 34.6 Aj Jazirah 79.6
East Darfur 28.6 Northern 77.8
River Nile 2.2 Red Sea 7.5

Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, 2024 SUHS.
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FIGURE 9.2 Rasch model estimates: Prevalence of moderate-to-severe and severe food
insecurity among rural and urban households before and during the conflict in Sudan
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Before the conflict (2022 SLMPS) During the conflict (2023-2024)

Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, and 2024 SUHS.

In urban areas, where rising food prices and reduced incomes have
diminished the purchasing power of households, food insecurity has signifi-
cantly increased, a result that is consistent with the findings of Siddig and
colleagues (2023).

State-level analysis of food insecurity using the Rasch model reveals a stark
escalation in food insecurity across Sudan following the onset of the con-
flict (Table 9.6). Both rural and urban households have experienced a marked
increase in the probability of moderate to severe food insecurity. Particularly
notable in this respect are the states of Blue Nile, East Darfur, and South
Kordofan, which exhibit some of the highest increases in food insecurity prob-
abilities. These trends underscore the deepening crisis in regions already vul-
nerable due to preexisting socioeconomic challenges. The disparities in food
insecurity across states, with states such as Blue Nile and South Kordofan see-
ing the highest increases in food insecurity, are also in line with global pat-
terns observed in conflict-affected regions, where preexisting vulnerabilities,
such as limited market access and poor infrastructure, exacerbate the effects of
conflict (Cappelli et al. 2024).

In contrast, states with better access to markets and humanitarian aid,
such as Northern and Red Sea, experienced relatively smaller increases in food
insecurity, suggesting possible mitigating effects of such factors (Table 9.6).
For example, although Northern state’s probability of severe food insecu-
rity increased after the start of the conflict, it remains lower than in more
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FIGURE 9.3 Households estimated as experiencing moderate or severe food insecurity,
before and during current conflict, by gender of household head (percentage)
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Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, and 2024 SUHS.

conflict-affected areas. Such findings are consistent with a hypothesis that
infrastructure and external support play a critical role in buffering the impacts
of conflict. At the national level, the probability of moderate-to-severe food
insecurity rose from 36.8 percent to 58.9 percent, and severe food insecurity
decreased slightly from 15.8 percent to 12.5 percent. This overall trend reflects
the broader impact of the conflict on Sudan’s food security landscape.

Food security status and selected household

demographic characteristics

Our analysis of the three houschold surveys shows that demographic fac-
tors also significantly influence food insecurity. In particular, female-headed
households and larger households are disproportionately affected by the con-
flict (Figure 9.3). This pattern for female-headed households is consistent
with findings from Somalia and the Democratic Republic of the Congo,
where these households were found to be particularly vulnerable to food inse-
curity during conflict. Likewise, the trend toward higher food insecurity
among larger houscholds has also been observed in other conflict zones, such
as Somalia, due to their increased needs (World Bank 2024a).
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TABLE 9.7 Descriptive statistics of explanatory variables

Before the conflict (2022) During the conflict (2023—-2024)
Variable Rural Urban Rural Urban
Mean  Std.Dev. | Mean  Std.Dev.| Mean  Std.Dev. | Mean  Std. Dev.

Age (years) 4602 1568 | 4798 1443 | 3605 1257 | 4531 1201
Agesquared  2363.3 1591.46 | 2509.6 147665 | 1458  1045.73 | 2197.4 1138.24
Femalehead 239 426 215 411 | 4278 5078 5.9 77
Education Level

Low 465 43 50.83 21.51

Medium 32.55 35.56 33.24 50.25

High 62.8 60.14 15.92 28.24
g'gggfj“agcy 496 50 761 426 | 203 455 | 529 499
Ef;é Sﬁrzc"”f"“ — — — — 11 314 14 347
Migration 233 423 357 479 238 426 364  48.1
hooesstosale  1p04 2186 | 834 1719 | 358 224 | 411 394
Household size 5 ;4 245 53 242 | 1041 612 8.85 4.24
(members)
EDOyment 571 495 | 677 468 | 648 478 | 690 720

Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, and 2024 SUHS.

Empirical results

Descriptive statistics of explanatory variables

The descriptive statistics reveal clear shifts in household characteristics before
and during the conflict. In the preconflict period (2022), household heads were
older on average in both rural (46 years) and urban (48 years) arcas, compared
with 2024, when rural heads were much younger (36 years) and urban heads
slightly younger (45 years) (Table 9.7). Female-headed houscholds were more
common in rural areas before the conflict (24 percent) than in urban areas
(22 percent), and this share rose sharply to 43 percent in rural areas during the
conflict, while falling in urban settings. Education levels also changed mark-
edly: in 2022, most household heads reported medium or high levels of educa-
tion, while in 2024 the share with low or no education rose to more than half
in rural areas and one-fifth in urban areas. Housing adequacy was higher in
urban than rural areas, both before and during the conflict, but declined sub-
stantially in rural areas during the crisis. Conflict exposure was reported by

11 percent of rural and 14 percent of urban households in 2024. Access to safe
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water dropped sharply during the conflict in both settings. Household sizes
increased dramatically during the conflict, averaging 10.4 members in rural
areas and 8.9 in urban areas, compared to about 5 members in both contexts
preconflict. Employment remained relatively stable overall, though somewhat
higher in urban areas. These descriptive results point to worsening vulnerabil-
ities, particularly in rural areas, where conflict, displacement, and household
crowding have coincided with deteriorating living conditions.

Determinants of household food insecurity before and during
the conflict

Table 9.8 presents the SNEOP estimates® for rural households in Sudan in the
preconflict period (2022). The results indicate several strong and statistically
significant associations between household characteristics and food insecurity.
The age of the household head shows a nonlinear effect: while increases in age
reduce the likelihood of food insecurity, the positive and significant age-squared
term suggests diminishing returns at older ages. Female-headed houscholds are
significantly more likely to be food insecure, while households with adequate
housing are less likely to experience food insecurity. Migration is positively
and significantly associated with a higher probability of severe food insecu-
rity, reflecting the vulnerabilities of displaced households. Access to safe water
reduces the probability of being severely food insecure, while larger household
size increases vulnerability. Education of the household head is associated with
reduced food insecurity, although the effect is relatively modest. Employment
status of the household head shows no significant effect in rural areas.

Table 9.8 shows the SNEOP estimates for urban households in the same
preconflict period. Compared to rural areas, the relationships are weaker
and less consistently significant. Age again shows a nonlinear pattern, with
younger houschold heads associated with reduced food insecurity, but the age-
squared term indicating rising risk at older ages. Female-headed houscholds
are significantly more food insecure in urban areas, while households with
adequate housing are better protected. Migration again significantly increases
the probability of severe food insecurity, suggesting that displacement is a
critical driver regardless of setting. Access to safe water reduces severe food

3 Model comparisons revealed that the extended semi-nonparametric specification outperformed
the standard ordered probit model in all cases, as indicated by log-likelihood ratio tests (as rec-
ommended by Stewart, 2004). The default polynomial order of three was rejected, and order
four was selected for the datasets. The Wald test further demonstrated that the included vari-
ables were jointly significant, meaning they significantly explained variations in food security
outcomes. The log pseudolikelihood values and chi-squared statistics further support the reli-
ability of the fitted models.
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TABLE 9.8 Semi-nonparametric extended ordered probit for rural households in the
preconflict period, 2022

Marginal effects

Estimates Moderately food Severely food
Food secure insecure insecure
. . Standard .. Standard .. Standard . .. Standard
Coefficient error Coefficient error Coefficient error Coefficient error

Age of HH head,
years

Age squared 0.000  0.000 |-0.000*** 0.000 | 0.000** 0.000 0.000*  0.000

Female-headed
household, 0/1

—0.022**  0.008 0.008*** 0.000 |-0.001*** 0.000 |-0.007*** 0.000

0.286™* 0.082 |-0.100"* 0.001 0.011™* 0.001 0.089"**  0.001

Adequate *k kk ko *kk hekk
ety -0175% 0076 | 0.072%* 0001 0014 0001 |-0057** 0001
Migrated, 01 0182  0.076 |-0.064"* 0001 | 0.008* 0001 | 0.056™* 0.001
Safe water
o 0.029"* 0003 [-0.006* 0.000 |-0.001* 0000 | 0.008"* 0.000
Egggat'on"f""" ~0080 0051 | 0.026™ 0001 |-0.002** 0000 |-0.024* 0.001
Eg”seh"'d SZ& 025 0013 |-0.009"* 0000 | 0.001** 0000 | 0.008"** 0.000
Employed HH -

s 0003 0064 | 0001 0001 |-0.001* 0001 | 0001 0001

cut2 constant 0.322***  0.055 0.423** 0.005 | 0.173** 0.003 0.403***  0.003
b1_constant 1.360*  0.508
b2_constant —-0.157***  0.092
b3_constant -0.517 0.137

Observations 2258 2258 2258 2258
Chi-squared 244.960
P 0.000 0.000 0.000 0.000

Source: Authors’ analysis of 2022 SLMPS, 2023/24 SRHS, and 2024 SUHS.

Note: Robust standard errors in parentheses. For dummy variables, the discrete change from 0 to 1 is used. *p < 0.1, **p
< 0.05, **p < 0.01. Estimates are reported as 0 in the table when they are smaller than (1 x 10-5) in absolute value and
insignificant. HH = household.

insecurity, though with smaller magnitude compared to rural areas. Education
of the household head shows mixed effects, with weak protective associations,
while larger houscholds are significantly more vulnerable to food insecurity in
urban areas. Employment of the household head has only limited protective
effects, with significance at the margin.

Overall, the preconflict analysis demonstrates that socioeconomic and
demographic characteristics had structured and significant relationships with
household food insecurity, though with stronger and more consistent effects
in rural areas than in urban areas. These findings highlight the importance
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TABLE 9.9 Semi-nonparametric extended ordered probit for urban households in the

preconflict period, 2022

Estimates

Marginal effects

Moderately food Severely food
Food secure insecure insecure
. . Standard . . Standard .. Standard . .. Standard
Coefficient error Coefficient error Coefficient error Coefficient error
93;?“” head, 5027 0023 | 0.010% 0000 |-0.001** 0000 |-0.009%* 0.000
Age squared 0.000 0.000 |-0.000*** 0.000 0.000***  0.000 0.000***  0.000
Female-headed - . ok
household, 0/4 0.230 0.217 |-0.085 0.001 0.004 0.001 0.082 0.001
Adequate ok ok ok
housing, 0/1 -0.315 0.260 0.118 0.001 |-0.004 0.001 |-0.113 0.001
Migrated, 0/1 0.413 0.357 |-0.154**  0.001 0.007***  0.001 0.147***  0.000
Safe water o kk ok
access, 0/1 0.009 0.008 |-0.003 0.000 |-0.000 0.000 0.003 0.000
caucaton o004~ 0,059 |-0008 0.000 | 0.000 0000 | 0008 0.000
rlouseholdsize, 0100 0,084 |-0037* 0000 | 0.002** 0000 | 0035™* 0.000
Employed HH ek * ok
head. 0/1 —-0.052 0.107 0.019 0.001 |-0.001 0.001 |-0.017 0.001
cut2 constant 0.466 0.403 0.446**  0.003 0.147* 0.003 0.407***  0.002
b1_constant -0.020 0.160
b2_constant 0.117 0.415
b3_constant 0.008 0.046
Observations 2278 2278 2278 2278
Chi-squared 2.657
P 0.976 0.000 0.000 0.000

Source: Authors’ analysis of 2022 SLMPS.

Note: Robust standard errors in parentheses. For dummy variables, the discrete change from 0 to 1 is used. *p < 0.1, **p
< 0.05, **p < 0.01. Estimates are reported as 0 in the table when they are smaller than (1 x 10-5) in absolute value and

insignificant. HH = household.

of household-head demographics, gender, housing conditions, migration, and

basic services access as critical correlates of food insecurity in Sudan before the
outbreak of the 2023 conflict.
For the regression analysis of rural households during the conflict period

(Table 9.10), key factors influencing food security include the age of the

household head, housing adequacy, conflict exposure, education, and income

dynamics. The impact of the household head’s age on food security is non-

linear, with older individuals more likely to experience severe food inse-

curity; however, this effect diminishes as age increases. Housing adequacy
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TABLE 9.10 Semi-nonparametric extended ordered probit for rural households during the
conflict period, 2023/24

Marginal effects

Estimates Moderately food Severely food
Food secure insecure insecure
.. Standard .. Standard .. Standard . .. Standard
Coefficient error Coefficient error Coefficient error Coefficient error

Age of HH head,
years

Age squared 0.000 0.000 0.000** 0.000 0.000*** 0.000 |-0.000*** 0.000

Female-headed
household, 0/1

0.014 0.012 |-0.003"** 0.000 |-0.003"** 0.000 0.005** 0.000

0.219 0.181 |-0.031*** 0.000 |-0.050*** 0.000 0.081* 0.000

Adequate sk ok -

ooty 043 0333 | 0073 0001 | 0092" 0000 |-0.165™" 0000
Migrated, 04 0002  0.048 | 0.000 0001 | 0000 0000 | 0.001* 0.000
Safe water sk ok .

o 0037 0027 [-0.005* 0000 |-0.008"* 0000 | 0.014™* 0.000
Egggatm"m""" ~0031 0041 | 0.005* 0000 | 0.007** 0000 |-0.012"* 0.000
Eg”seho'd SZ8& 0025  0.019 |-0.003"* 0.000 |-0.006** 0000 | 0.009** 0.000
Employed HH

o ~0.042 0055 | 0.006™ 0000 | 0.009** 0000 |-0.015"* 0.000
gﬁF/RSFCO"f“Ct’ 0325 0316 |-0.043* 0001 |-0.076"* 0001 | 0.119"* 0.000
g‘/‘;o’“edec“"e' 0095 0077 |-0.014** 0.000 |-0.021** 0.000 | 0.036** 0.000
Constant 0234 0002 | 0.583"* 0002 | 0.182** 0.001

cut2 constant 0.869 1.050
b1_constant 0.094 0.257
b2_constant 0.015 0.413
b3_constant -0.029 0.023

Observations 4,485 4,485 4,485 4,485
Chi-squared 4.211
p 0.9630 0.0000 0.0000 0.0000

Source: Authors’ analysis of 2023/24 SRHS.

Note: Robust standard errors in parentheses. For dummy variables, the discrete change from 0 to 1 is used. *p < 0.1, **p
< 0.05,***p < 0.01. Estimates are reported as 0 in the table when they are smaller than (1 x 10-5) in absolute value and
insignificant. HH = household.
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significantly reduced the likelihood of severe food insecurity, while expo-
sure to conflict increased it. Education and income stability were also critical,
with more educated individuals and households experiencing fewer income
shocks and being less likely to face severe food insecurity. Household size and
employment also showed significant effects, with larger households facing
higher probabilities of severe food insecurity but also benefiting slightly from
resource pooling.

The analysis of urban houscholds during the conflict period (Table 9.11)
likewise found housing adequacy to be a critical factor, significantly correlated
with the probability of being food secure. Conflict exposure greatly worsened
food security, with substantial positive effects on the likelihood of severe food
insecurity. The household head being employed was notably associated with a
reduced probability of severe food insecurity. Age and education of the house-
hold head also had significant, albeit smaller, impacts. The nonlinear relation-
ship of the age of the household head with food security was observed here as
well, and higher education levels were associated with a reduction in severe
food insecurity.

Conclusions and implications

The ongoing conflict in Sudan has had a profound and far-reaching impact on
food security, drastically reducing the number of food-secure households in
both rural and urban areas. This study, which draws on nationally represen-
tative data from the preconflict 2022 SLMPS and from the 2023/24 SRHS
and 2024 SUHS conducted during the conflict, shows a sharp decline in
food security since the start of the conflict in April 2023. Before the conflict,
approximately 49 percent of households were considered food secure; this fig-
ure has now dropped to between 9 and 20 percent, depending on the state.
The probability of moderate-to-severe food insecurity, as estimated by the
Rasch model, has surged from 37 to 59 percent in rural areas and from 32 to
48 percent in urban areas, illustrating the conflict’s widespread impact on
food availability and access.

At the state level, the conflict has deepened existing vulnerabilities, partic-
ularly in regions such as South Darfur, Blue Nile, North Darfur, and Central
Darfur, where preconflict conditions were already challenging due to poor
infrastructure and limited access to markets. These areas have seen some of
the most significant increases in food insecurity, highlighting how the conflict
has compounded existing socioeconomic difficulties. In contrast, states such
as Northern and Red Sea, which have better market access and humanitarian
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TABLE 9.11 Semi-nonparametric extended ordered probit for urban households during the

conflict period,

2024

Marginal effects

Estimates Moderately Severely food
Food secure food insecure insecure
. . Standard . . Standard - Standard - Standard

Coefficient error Coefficient error Coefficient error Coefficient error
Cg:r;’f""" head, 036 0018 [-0.010"* 0000 |-0.003** 0000 | 0.013** 0.000
Agesquared  —0.000* 0.000 | 0.000%* 0.000 | 0.000** 0.000 |—0.000"* 0.000
Female-headed " - ok
household 0/ 0024 0092 0003 0.002 |-0.006™* 0.002 | 0.009™* 0.001
Adequate sk
housing, 0/t 05177 0137 | 0136" 0001 | 0.059™* 0001 |-0196™* 0.000
Migrated, 01 0.034  0.046 |-0.006"* 0.001 |-0.006"* 0.001 | 0.013** 0.000
Safe water x ok - Lok
access, 011 0.016™ 0007 |-0.004** 0.000 |-0.002** 0.00 | 0.006** 0.000
Egggatm"m""" ~0102%  0.044 | 0.027* 0001 | 0.009** 0001 |-0.037"* 0.000
Eg”seho'd S8 (030" 0.009 |-0.006"* 0.000 |-0.004"* 0000 | 0.011** 0.000
Employed HH
head, O/ 0.106™* 0.034 |-0.028"* 0.000 |-0.011"* 0.000 | 0.039*** 0.000
gﬁF/RSFCO"f“Ct’ 0503 0142 [-0.110"* 0001 |-0.074"* 0001 | 0.184™ 0.000
g‘/‘;o’“edec“"e' 0.101* 0047 |-0.029** 0.001 |-0.007** 0.001 | 0.036** 0.000
Constant 0.490** 0.006 | 0.441** 0006 | 0.069"* 0.002
cut2 constant 1.187*** 0.253
b1_constant -0.019 0.189
b2_constant -0.010 0.129
b3_constant 0.008 0.020
Observations 2,999 2,999 2,999 2,999
Chi-squared 15.927
P 0.144 0.000 0.000 0.000

Source: Authors’ analysis of 2024 SUHS.
Notes: Robust standard errors in parentheses. For dummy variables, the discrete change from 0 to 1 is used. *p < 0.1, **p
< 0.05,***p < 0.01. Estimates are reported as 0 in the table when they are smaller than (1 x 10-5) in absolute value and
insignificant. HH = household.
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support, have fared somewhat better. This contrast underscores the importance
of infrastructure and external aid in buffering the effects of conflict.

The findings from this study align with global research on the impact
of conflict on food security. As seen in similar contexts, such as Yemen and
South Sudan, disrupted livelihoods, market failures, and mass displacement
have driven food insecurity to unprecedented levels, with rural populations
and vulnerable groups, including female-headed households and large families,
disproportionately affected. These trends reinforce the need for targeted, con-
text-specific interventions to address both the immediate and structural driv-
ers of household food insecurity.

Given current trends, targeted interventions are urgently needed to address
immediate food insecurity and its root causes. Policymakers and humanitar-
ian actors should prioritize aid delivery in the hardest hit areas while support-
ing agricultural production and market access in safer regions. A coordinated
strategy that combines emergency relief with long-term investments, such
as farm support and infrastructure, will be key to stabilizing food systems
and enabling recovery. Ultimately, lasting impact will depend on promoting
regional stability and addressing the conflict’s underlying drivers.

The crisis in Sudan has significant implications that extend beyond its
borders, underscoring the urgent need for stronger regional and interna-
tional engagement. At the regional level, neighboring countries and organi-
zations such as the Intergovernmental Authority on Development and the
African Union all have a critical role to play in facilitating dialogue, sup-
porting peacebuilding initiatives, and coordinating cross-border humanitar-
ian assistance to displaced populations. Globally, the scale of food insecurity
in Sudan highlights the importance of sustained support from international
actors, including the United Nations, international financial institutions,
and humanitarian agencies, to address both immediate relief and longer-term
resilience needs. Increased humanitarian aid must be coupled with diplo-
matic efforts to secure a negotiated resolution to the conflict, as sustainable
improvements in food security will only be possible in an environment of
peace and stability. Lessons from other protracted crises, such as Yemen and
South Sudan, point to the necessity of a dual approach that combines emer-
gency food assistance with investments in restoring livelihoods, rebuilding
agricultural systems, and ensuring access to markets and services. Without
coordinated regional and global action, the impacts of Sudan’s conflict on
hunger, displacement, and instability risk spilling over to neighboring states,
threatening wider regional security, and undermining progress toward global
food security targets, including SDG 2 (Zero Hunger).
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Limitations and future research

This study has several limitations that warrant acknowledgment. First, reli-
ance on CATT data may introduce selection bias, as households without reli-
able phone access are likely underrepresented. Second, the analysis relies on a
single food security indicator, the FIES, which, while widely validated, does
not capture all dimensions of food security such as dietary diversity, nutrition
adequacy, or food utilization. Third, the econometric approach provides valu-
able insights into correlates of household food insecurity but does not fully
address potential endogeneity between conflict dynamics and welfare out-
comes. Future research should expand on this work by incorporating multiple
indicators of food security, applying mixed methods designs, and using lon-
gitudinal or experimental approaches to better capture the causal pathways
linking conflict and household food insecurity.
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HUMAN CAPITAL AT RISK: THE IMPACT OF
CONFLICT ON HEALTH AND EDUCATION IN SUDAN

Ebaidalla M. Ebaidalla, Mohammed Gebrail, Gotada Suliman,
Oliver K. Kirui, Tarig Alhaj Rakhy, and Halefom Yigzaw Nigus

tion, is the foundation for economic growth and development (Lucas Jr.
1988; Mankiw et al. 1992; Pelinescu 2015). Healthcare and education
stand out as critical pillars that directly enhance human capital, influencing

H uman capital, including the knowledge, skills, and health of a popula-

individual well-being, workforce productivity, and development (Barro and
Sala-i-Martin 1995; Schultz 2003; Hanushek and Woessman 2012). Access
to quality healthcare ensures a healthy and productive population capable of
contributing to economic activities, while education equips individuals with
the skills and knowledge essential for innovation and global competitiveness.
Together, these sectors constitute the backbone of a nation’s resilience and
long-term prosperity (Kim and Ahn 2020; Wang and Gu 2024).

Contflicts and wars lead to severe disruptions in healthcare and education,
with long-term consequences for human capital development and economic
growth (Amara and Hendricks 2009; Milton and Barakat 2016). In con-
flict zones, healthcare systems often collapse as a result of the destruction of
infrastructure, shortages of medical supplies, and the displacement of health-
care professionals, leading to increased mortality rates and the spread of pre-
ventable diseases (Ghobarah et al. 2003; Levy and Sidel 2008; Goniewicz et
al. 2023). Similarly, wars have a profound impact on education, as schools
are frequently damaged or repurposed, teachers are displaced, and students
are forced to abandon their studies (Lai and Thyne 2007; Justino 2011;
Merrouche 2011). This disruption not only halts individual learning but also
weakens the foundation for future economic productivity and societal prog-
ress (Egert and de la Maisonneuve 2024).

The eruption of war between the Sudanese Armed Forces (SAF) and the
Rapid Support Forces (RSF) in mid-April 2023 has had devastating effects,
crippling all service sectors in Sudan (Taha et al. 2023; Konozy 2024b). In the
healthcare sector, hospitals, pharmacies, and health centers in conflict zones
have been destroyed or rendered inoperable (Khogali and Homeida 2023; Al
Mahdi and Fahal 2024), while medical staff have been displaced or forced to
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cease work due to deteriorating security conditions. This severe disruption has
resulted in acute shortages of healthcare services, rising mortality rates, and the
spread of infectious diseases. Likewise, the education sector has experienced

a near-total collapse. Schools and universities across the country have been
closed, depriving millions of students, and thousands of teachers, of continuing
the educational process (Konozy 2024a). Moreover, the war has compounded
preexisting challenges in these sectors, which had already faced significant set-
backs in previous years due to political instability, economic challenges, and the
COVID-19 pandemic (Konozy 2024a; Ebaidalla and Nour 2021). At a time
when healthcare and education were already at their most vulnerable, the out-
break of the current war has pushed these systems to the brink of collapse, even
in relatively safer areas, due to severe shortages of essential supplies.

This chapter shifts the analytical lens from macroeconomic narratives of
collapse to bottom-up strategies of survival and adaptation. We explore how
civilians, often portrayed as passive victims, have emerged as central economic
and social actors navigating a fragmented service environment. The chap-
ter draws on new evidence from the 2024 IFPRI-UNDP Urban Houscholds
Survey, alongside qualitative data from interviews with teachers, healthcare
workers, and community leaders. Together, these sources offer an integrated
perspective on how communities across Sudan are grappling with the collapse
of formal systems, while simultaneously devising grassroots solutions to sus-
tain health and education access.

Building on this backdrop, this chapter assesses the impact of the war on
Sudan’s healthcare and education sectors. Specifically, it addresses the fol-
lowing key questions: How has the war affected Sudan’s healthcare system,
particularly regarding infrastructure destruction, supply chain disruptions,
displacement of healthcare workers, and disease outbreaks? How has the edu-
cation sector been impacted, including damage to schools and universities
and the displacement of teachers and students? What are the long-term conse-
quences of the conflict for human capital, such as brain drain, skill shortages,
and generational setbacks in education? Finally, what strategies can support
recovery and rebuilding?

The findings underscore a dual imperative: to protect existing grassroots
capacities and to reimagine inclusive, decentralized systems that can thrive
even in fragile contexts. In examining the erosion of health and education sys-
tems, we pay particular attention to regional disparities, gendered vulnerabil-
ities, and the shifting roles of informal actors. We further highlight the need
for policies that integrate emergency aid with long-term rebuilding of systems,
with special focus on inclusivity, local engagement, and resilience-building.
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The rest of this chapter is structured as follows: The next section high-
lights the prewar conditions, evaluating the performance of the healthcare and
education sectors. This is followed by sections that analyze the war’s impact
on healthcare and education, focusing on infrastructure destruction, service
disruptions, and the displacement of healthcare workers and educators. We
then explore the long-term implications and recovery pathways, including
human capital erosion and strategies for rebuilding. The chapter concludes
with key findings and policy recommendations.

Preconflict state of healthcare and education
Sudan’s healthcare and education sectors were fragile even before the out-
break of the current conflict. Despite some development efforts following the
ouster of President Omar Al-Bashir in 2019, years of chronic underfunding,
economic mismanagement, political instability, and regional inequalities

left these sectors underdeveloped and poorly equipped to meet the needs of
the population.

This chapter draws on secondary data and published reports, including
publications from international organizations,1 Sudan’s prewar national statis-
tics, and recent humanitarian assessments by international organizations. The
analysis adopts a descriptive and comparative approach, reviewing trends before
and after the outbreak of the conflict and synthesizing evidence from regional
and global experiences in fragile contexts. The aim is to provide a structured
assessment of how the war has disrupted service delivery and to identify feasible
policy responses based on evidence from similar crisis settings.

Healthcare: Accessibility, preexisting challenges,
and key performance indicators

Accessibility and preexisting challenges

By 2021, an estimated 9.2 million people—or nearly 23 percent of the popula-
tion—required healthcare assistance. Access was hindered by the high cost of
medicines, the weak health insurance system, and the shortage of functioning
facilities. Particularly in conflict-affected areas such as Darfur, South Kordofan,
and Blue Nile, healthcare infrastructure was scarce or nonexistent. Poor road

1 These include the World Health Organization, UNICEF, the United Nations Educational,
Scientific and Cultural Organization, and the World Bank, among others.
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infrastructure, high poverty levels, and sociocultural barriers—including distrust
in modern medicine—further compounded these challenges (WHO 2025).
Staffing shortages were acute. Sudan had just 4.1 physicians and 8.2 nurses
per 10,000 people (Wharton et al. 2020). The country faced a sustained
brain drain, as doctors and health professionals emigrated in search of better
opportunities. In addition, weak data systems, the rising burden of noncom-
municable diseases, and high out-of-pocket healthcare costs further under-
mined access and quality (Charani et al. 2019; Ebaidalla and Ali 2019).
Government spending remained consistently low. In 2021, Sudan’s public
health expenditure was estimated at just 2 percent of GDP—significantly below
the average for sub-Saharan Africa. Hospitals and clinics in urban areas such
as Khartoum and Port Sudan provided comparatively better services, but faced
overcrowding, outdated equipment, frequent shortages of essential medicines,
and understaffing. The disease burden remained high, especially communicable
diseases such as malaria, tuberculosis, and diarrheal diseases. The COVID-19
pandemic further exposed weaknesses in healthcare infrastructure, overwhelm-
ing hospitals and disrupting essential services (Ebaidalla and Nour 2021).

Healthcare performance indicators

Life expectancy at birth in Sudan has improved only marginally over the last two
decades, from 58.9 to 66.3 years (2000-2023), and remains significantly lower
than in North African countries such as Egypt, Tunisia, and Morocco, but similar
to life expectancy in Kenya and 9 years longer than in South Sudan (Table 10.1).

TABLE 10.1 Average life expectancy at birth (in years), 2000, 2010, and 2023

2000 2010 2023 2000-2023
Algeria 70.6 741 76.3 5.7
Egypt 67.3 69.1 71.6 4.3
Eritrea 56.3 63.7 68.6 12.3
Ethiopia 50.9 59.7 67.3 16.4
Kenya 56.1 60.9 63.6 7.6
Morocco 66.8 70.8 75.3 8.5
South Sudan 47.6 57.5 57.6 10.0
Sudan 58.9 63.0 66.3 7.4
Tanzania 53.2 61.1 67.0 13.8
Tunisia 72.6 74.4 76.5 3.9
Uganda 49.6 60.0 68.3 18.6
Average 59.1 64.9 69.0 9.9

Source: World Bank (2025)
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Sudan’s infant mortality and under-five mortality rates in 2023 were also
similar to those in Kenya, with infant mortality rates of 39.2 and 34.7 per
1,000 live births in Sudan and Kenya, respectively, but notably better than
South Sudan (see Tables 10.2 and 10.3). Again, South Sudan’s welfare indi-
cators are the worst in the region, with mortality rates far higher than other
countries in the region—an infant mortality rate of 72.6 per 1,000 live births

TABLE 10.2 Infant mortality rate (per 1,000 live births), 2000, 2010, and 2023

2000 2010 2023 ﬁzogh :nog?
Algeria 34.7 244 19.7 -15.0
Egypt 39.6 25.6 16.1 -235
Eritrea 50.8 375 255 -25.3
Ethiopia 92.2 59.3 35.7 -56.5
Kenya 63.8 414 34.7 -29.1
Morocco 452 28.2 15.5 -29.7
South Sudan 118.5 79.0 72.6 —45.9
Sudan 70.8 54.5 39.2 -31.6
Tanzania 85.3 48.5 29.9 -55.4
Tunisia 239 16.7 10.6 -13.3
Uganda 89.8 495 27.6 -62.2
Average 65.0 42.2 29.7 -35.2

Source: World Bank (2025).

TABLE 10.3 Under-five mortality rate (per 1,000 live births), 2000, 2010, and 2023

2000 2010 2023 57203]—212:9263;
Algeria 46 28.1 22.0 ~196
Egypt 46.6 28.6 17.5 -29.1
Eritrea 85.3 5.0 354 —499
Ethiopia 1404 83.2 46.5 —939
Kenya 96.3 53.5 39.9 564
Morocco 52.2 31.1 16.6 -35.6
South Sudan 182.7 100.4 98.7 -840
Sudan 103.4 74.2 50.1 533
Tanzania 128.4 68.6 38.9 895
Tunisia 29.2 18.7 12.9 ~163
Uganda 1456 76.1 38.8 ~106.8
Average 95.6 57.0 37.9 577

Source: World Bank (2025).
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in 2023. These trends align with findings from previous studies, such as
Ebaidalla (2023) and Nour and Ebaidalla (2025), which document the wors-
ening health conditions of children under five in Sudan.

Education: Infrastructure, systemic barriers,
and key indicators

Educational infrastructure and systemic barriers

Prior to the war, Sudan’s education sector faced critical challenges at all lev-
els. Enrollment rates were among the lowest in the region, with a primary net
enrollment of just 59 percent (UNESCO UIS 2025). Stark disparities per-
sisted between urban and rural areas and between boys and girls, particularly
in conflict-affected states such as Darfur and South Kordofan.

Public school infrastructure was widely inadequate. Many schools lacked
basic furniture and sanitation, operated on double shifts, and were housed
in dilapidated buildings. Teacher strikes, protesting unpaid salaries, were
frequent, which disrupted academic calendars even before the conflict.
Moreover, systemwide underinvestment plagued the sector. Public educa-
tion spending in Sudan in the last decade has been around 1.2 percent of
GDDP, which is substantially below the sub-Saharan African average of about
4 percent of GDP (World Bank 2025). Curricula were outdated, teacher train-
ing weak, and language policy inconsistencies further complicated learning
outcomes. COVID-19 intensified these issues, causing prolonged school clo-
sures and increasing dropout rates.

The higher education sector, though expanded in recent decades, also suf-
fered. Sudan hosted 128 higher education institutions, including both public
and private entities, with more than half of them concentrated in Khartoum.
Academic staff exceeded 21,000, supporting nearly 670,000 students (Beshir
etal. 2020). However, funding constraints under the Bashir regime resulted
in salary erosion and a decline in research productivity. Many lecturers were
compelled to take on secondary employment, reducing time for academic
responsibilities (Elgadal and Glade 2024).

These financial and operational challenges were compounded by polit-
ical unrest from 2018 onward as well as pandemic-related disruptions. As a
result, even before the war, Sudan’s education system was marked by frag-
mentation, inequality, and declining performance. These vulnerabilities
left the sector ill-prepared to withstand the devastation that followed the
April 2023 conflict.
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Educational indicators: Enroliment and literacy rates

Quantitative indicators reflect the structural weaknesses in Sudan’s educa-
tion system prior to the conflict. Figure 10.1 presents comparative enroll-
ment rates for Sudan and selected countries in North and East Africa from
2000 to 2022. While countries such as Morocco and Kenya achieved prepri-
mary enrollment rates of about 56 percent, Sudan recorded just 33 percent,
evidence of Sudan’s significant lag in early childhood education. This low
coverage reflects socioeconomic barriers to education, such as widespread
poverty and the high cost of early education (Ebaidalla 2018; Ebaidalla and
Rakhy 2024).

At the primary level, Sudan consistently recorded the lowest enrollment
rates in the region (except for South Sudan), reflecting chronic underperfor-
mance and limited school access. Secondary school enrollment was approx-
imately 40 percent, ranking below most East African comparators, which
highlights the elevated dropout rates driven by low household incomes, inse-
curity, and child labor. At the tertiary level, Sudan’s enrollment rate stood at
12.5 percent, again trailing behind countries such as Egypt and Libya, reflect-
ing affordability issues, capacity constraints, and regional disparities in access
to universities.

Literacy indicators paint a similarly grim picture. As Figure 10.2 shows,
Sudan’s adult literacy rate was just 60.7 percent in 2018 —ranking only above
Ethiopia within the comparison group. This persistent illiteracy points to the
cumulative effects of low enrollment, poor education quality, and systemic
barriers to learning across decades. Together, these figures underscore the dire
state of Sudan’s education system on the eve of war and the need for long-term
structural reform.

Impact of the war on healthcare

The conflict that erupted in April 2023 has pushed Sudan’s healthcare sys-
tem to the brink of collapse. Igniting amid chronic underinvestment and
preexisting workforce shortages, the war has compounded existing vulnera-

bilities, leading to a near-total breakdown of essential services, especially in
Khartoum, Aj Jazirah, and Darfur.

Destruction of infrastructure and supply chain disruptions

According to the World Health Organization (WHO), approximately
70 percent of healthcare facilities in conflict-affected areas have been
destroyed or forced to close, leaving an estimated 11 million people in urgent
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FIGURE 10.1 Enrollment rate by educational level, average 2000-2022 (percent)
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FIGURE 10.2 Literacy rate, adult total (percentage of people ages 15 and above), 2018
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Source: World Bank (2025).

need of medical assistance (WHO 2024). The Safeguarding Health in
Conflict Coalition (SHCC), an international consortium of humanitarian
and medical organizations that monitors attacks on healthcare in conflict set-
tings, recorded 521 attacks on healthcare services, including the occupation of
health facilities on at least 41 occasions (Insecurity Insight 2024). Data from
the 2024 IFPRI Urban Houschold Survey reveals a sharp decline in access

to healthcare: while 78 percent of households reported having full access to
health services before the war, only 15 percent maintained such access after

the conflict began, and nearly one-quarter (24.6 percent) reported no access at
all (Figure 10.3).

FIGURE 10.3 Households’ reported ability to obtain health services before and during
the conflict

I Full services Partial services [l No services
5.48%

16.40% .
58.61% 25.40%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Before conflict 78.13%
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Source: Authors’ compilation from 2024 IFPRI-UNDP Urban Households Survey.
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FIGURE 10.4 Urban households reporting no access to health services, by region
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Source: Authors’ compilation from 2024 IFPRI-UNDP Urban Households Survey.

Supply chain disruptions have been driven by insecurity, destruction of
transport infrastructure, and looting. The World Food Programme reported
losses of US$13-14 million in medical supplies, while SHCC estimated
a $500 million loss in essential medical resources. The survey shows stark
regional disparities in unmet health needs. As shown in Figure 10.4, urban
households in Darfur reported the highest levels of no access (64.3 percent),
followed by Khartoum (32.6 percent). Regions such as the River Nile and
Gedaref experienced relatively better access to healthcare, reflecting their rela-
tively lower exposure to conflict compared to other regions.

Displacement of healthcare workers and its effects

Prior to the war, Sudan already faced health worker shortages; for example,
there were only 3.6 physicians per 10,000 people. The war worsened the sit-
uation through mass displacement and targeted attacks on health workers.
SHCC documented the deaths of 56 healthcare workers, with many others
abducted or threatened (Insecurity Insight 2024). Hospitals were looted or
occupied, and medical training institutions shut down—undermining the
pipeline for future health professionals.

This exodus has contributed to one of Africa’s most acute cases of medi-
cal brain drain, with many Sudanese professionals migrating to Gulf states.
Those who remained have often worked under threat or in severely resource-
constrained environments, particularly in conflict hotspots including
Khartoum and Darfur.
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FIGURE 10.5 Urban households’ own rating of current health status relative to before
the conflict
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Source: Authors’ compilation from 2024 IFPRI-UNDP Urban Households Survey.

Public health outcomes: Disease, malnutrition,
and maternal health

Widespread service disruption has contributed to a quadruple burden of dis-
ease—rising communicable diseases, noncommunicable diseases, malnu-
trition, and mental health challenges. WHO (2024) reports that 12 of 18
Sudanese states are experiencing three or more disease outbreaks concurrently.
Cholera alone has sickened 9,500 people and caused 315 deaths, while dengue
fever has been recorded in 12 states.

Child and maternal health outcomes have worsened rapidly. According to
M¢édecins Sans Fronti¢res, 114 maternal deaths were reported in South Darfur
alone by mid-August 2024 (Doctors Without Borders 2024). Immunization
programs were suspended when cold chain facilities were looted and vac-
cine stockpiles destroyed. SHCC estimates that more than 700,000 children
face malnutrition amid rising food insecurity and the shutdown of nutri-
tion services.

The IFPRI-UNDP Survey underscores that vulnerable groups—the poor,
unemployed, and less educated—report significantly worse health outcomes.
In highly affected regions, 39.7 percent of respondents said their health sta-
tus had become “poorer” and 16.4 percent reported it was “much poorer”
(Figure 10.5).

Households with better employment status (for example, self-employed)
showed greater resilience, likely due to stronger financial coping mechanisms
and better access to care (Figure 10.6).

Impact of the war on education
The ongoing war has triggered one of the worst education crises globally.
Sudan now has the highest number of out-of-school children worldwide.
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FIGURE 10.6 Urban households’ health status by household characteristics
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The disruption has affected nearly every region, destroying physical infra-
structure, displacing educators and students, and leaving an entire generation
at risk.

School closures and infrastructure damage

More than 10,400 schools have closed, leaving 19 million children with-
out access to formal education (UNICEF 2023). Results from 2024 I[FPRI-
UNDP survey show that school disruptions were widespread across Sudan,
affecting households across all socioeconomic groups. Overall, dropout rates
exceeded 80 percent in several regions, particularly Darfur and Khartoum,
where 88.6 percent and 84.3 percent of households with school-going chil-
dren, respectively, reported that all children had stopped attending school
(Figure 10.7). In Kordofan and Central Sudan, the share of households
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FIGURE 10.7 Distribution of households with school-age members and status of enroliment,
by region
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Source: Authors’ compilation from 2024 IFPRI-UNDP Urban Households Survey.

reporting that all children had stopped schooling was also very high, at

73.2 percent and 70.2 percent, respectively. Even in relatively more stable
regions such as eastern Sudan, 70.3 percent of households reported com-
plete school dropout, with only 21 percent indicating that their children were
still enrolled.

Northern Sudan presented somewhat lower rates of full dropout
(49.9 percent), but nearly one-fifth of houscholds (16.4 percent) reported par-
tial dropout, reflecting closures, insecurity, or the use of schools as shelters.
While a small share of households across all regions managed to keep children
enrolled, these were typically concentrated in pockets with greater stability or
access to private/community schooling,

Analysis further shows that school interruptions affected nearly all rural
household groups, with more than 75 percent of children stopping school-
ing regardless of houschold characteristics (Figure 10.8). Differences by sex
of household head and education level were modest, though households
with higher education were slightly more likely to keep children in school
(15 percent still attending compared to 7-10 percent among others). Conflict
intensity and employment status, however, show clearer patterns: in low-inten-
sity conflict areas, 18 percent of houscholds reported children still in school,
compared to only 7 percent in high-intensity zones. Similarly, part-time
and non-employed houscholds experienced the highest dropout rates, while
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FIGURE 10.8 Households with school-age members and status of enroliment, by selected
household characteristics
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households with more stable employment were somewhat better positioned to
maintain schooling (Figure 10.8). Overall, the results underscored that while
school dropout was widespread, socioeconomic conditions and conflict inten-

sity shaped the degree of disruption.

Teacher and student displacement

The ongoing war in Sudan has forced mass migration from conflict-affected
regions, including thousands of teachers and students. As of February 2026,
the United Nations High Commissioner for Refugees reported that nearly
12 million people had been forcibly displaced, with 4.5 million fleeing to
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neighboring countries, and 7 million internally displaced within Sudan
(UNHCR 2026). This widespread displacement has completely disrupted the
continuity of education (Elhagand Baleela 2025).

Educators and students who fled to countries such as Egypt, South Sudan,
Ethiopia, and Uganda face a host of challenges. In Egypt, Sudanese academ-
ics encounter a saturated and underfunded higher education system, leaving
many unable to secure employment. Students, meanwhile, are confronted with
high tuition fees and complex bureaucratic processes that inhibit continued
learning. In Uganda and other host countries, restrictions on employment and
inadequate recognition of academic qualifications—especially for those whose
studies were interrupted—further complicate the integration of Sudanese ref-
ugees into host-country education systems (Elgadal and Glade 2024).

Moreover, the use of more than 3,000 schools as shelters for displaced fam-
ilies has constrained the availability of learning spaces, even in regions with
relatively lower conflict intensity (UNICEF 2024). Teachers who relocated to
safer cities in Sudan face uncertain futures, with most no longer receiving sala-
ries and many forced to accept low-skilled or informal jobs to survive.

Gendered impacts and inequality

Gender inequality in Sudan, particularly in education, is deeply rooted in
patriarchal norms that restrict female autonomy and participation. Despite
decades of efforts by women and girls to challenge these norms through liter-
acy programs and educational advancement, traditional barriers—especially
in rural areas—continue to constrain their access to schooling (Ebaidalla and
Rakhy 2024). Early marriage, long distances to schools, and the prioritization
of male education are longstanding impediments (Taha 2021), all of which are
magnified in times of conflict.

The war has dramatically increased girls’ vulnerability to school drop-
out, sexual exploitation, and early marriage. Hyperinflation, widespread pov-
erty, and the breakdown of educational infrastructure have driven families
to withdraw girls from school, often compelling them into early marriage
as a coping mechanism. According to UNICEF (2024), girls who are out of
school face a significantly greater risk of child marriage than their peers who
remain enrolled.

Gender-based violence has also surged in conflict-affected areas. The
Human Rights Council’s Fact-Finding Mission on Sudan documented sys-
tematic sexual and gender-based violence, including widespread incidents of
rape and gang rape committed by armed actors. Victims range from age 8 to
75, with women and girls constituting the majority of reported victims. These
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violations further diminish their ability to access safe education or medical
services (UNHRC 2024).

The compounding effect of displacement, poverty, and insecurity has
resulted in a deepening gender gap in education access, with long-term impli-
cations for female empowerment, community resilience, and human capital
development in Sudan.

Long-term implications and pathways to recovery

Human capital erosion: Brain drain, skill gaps,
and generational effects

International experience shows that postconflict socicties often take decades
to rebuild lost human capital. Rwanda, Liberia, Sierra Leone, and Syria all
faced prolonged brain drain, skill shortages, and setbacks in education and
health services despite international support (Collier 2008; Roy-Campbell
2005; Sesay and Ukeje 2009; Tigau 2019).

Sudan now faces a similar challenge. Nearly two years into the war, wide-
spread displacement of skilled professionals—especially in healthcare and
education—has deepened the country’s human capital crisis. Thousands
of doctors, nurses, professors, and researchers have fled to neighboring and
Western countries to escape insecurity and economic collapse (Omar et al.
2024; Saleh et al. 2024).

Once peace is achieved, this exodus threatens to derail postwar recovery,
as the departure of professionals creates urgent service gaps. With universities
and training institutions either closed or severely impaired, replenishing lost
skills will be difficult. The compound effect of workforce loss, institutional
breakdown, and prolonged school closures risks generating long-term defi-
cits across critical sectors. The generational effects of the war are particularly
alarming. Millions of children and youth have lost access to education, risk-
inga decline in literacy, productivity, and national growth. Research shows
that disruptions to education can limit intergenerational mobility and deepen
poverty (Justino 2012; Haveman et al. 2015). Without urgent interventions,
Sudan could face a “lost generation”—one unable to contribute meaningfully
to future recovery.

Role of international and local actors in rebuilding

Rebuilding Sudan’s education and healthcare systems will require sus-
tained collaboration among international partners, government institutions,
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civil society, and the diaspora population. Multilateral organizations such
as the United Nations (UN), WHO, and UN Educational, Scientific and
Cultural Organization (UNESCO) are critical for mobilizing immediate
aid, technical expertise, and long-term funding (Collier and Hoeffler 2004;
Buckland 2005).

Humanitarian nongovernmental organizations (NGOs) and local ini-
tiatives can also bridge immediate service gaps. Their deep community ties
enable culturally responsive delivery of healthcare and education. During the
ongoing conflict, NGOs have played a vital role in reaching displaced popula-
tions, particularly in eastern and northern Sudan.

The Sudanese diaspora presents an underutilized but vital asset. Many
skilled professionals abroad can be reengaged through strategic programs that
offer incentives, reintegration pathways, or virtual collaboration opportuni-
ties. For instance, Rwanda and Sierra Leone implemented diaspora engage-
ment programs that facilitated investment, temporary return, and remote
service delivery through telemedicine and education (IOM 2018a; 2018b).

Community-based strategies for education and health recovery

Given the destruction of healthcare infrastructure and the severe disruption
to education, recovery efforts should prioritize low-cost, context-appropriate
approaches with proven effectiveness in fragile and resource-constrained set-
tings (Banerji and Chavan 2020). In the education sector, the Teaching at the
Right Level (TaRL)? approach offers an evidence-based method to help chil-
dren who have missed months or years of schooling to catch up. Instead of fol-
lowing rigid age- or grade-based instruction, TaRL groups students according
to their actual learning levels and focuses on building foundational literacy
and numeracy skills (J-PAL 2018). This method has improved learning out-
comes across countries and, as it can be delivered by teachers or trained volun-
teers, is well-suited for conflict-affected contexts like Sudan.

In the health sector, strengthening the role of community health workers
(CHWs) presents a feasible and effective strategy. CHWs can provide essential
health services, preventive care, and health education directly within commu-
nities, especially where health facilities have been damaged or are inaccessi-
ble (Perry et al. 2021). Evidence demonstrates that CHWs improve access and
outcomes in fragile, low-resource contexts (Gilmore and McAuliffe 2013).
Adopting CHW programs in Sudan would help sustain primary healthcare
delivery and build resilience at the community level.

2 See https://teachingattherightlevel.org/
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Conclusion and recommendations

The armed conflict has devastated Sudan’s healthcare and education systems,
inflicting long-term damage on the country’s human capital. Widespread
destruction of infrastructure, displacement of professionals, and severe short-
ages in essential services have brought both sectors near collapse.

In healthcare, hospitals and clinics have been destroyed or rendered inop-
erable. Displacement and targeted attacks on medical personnel have left mil-
lions without access to essential care. Disruptions in supply chains have caused
critical shortages of medicines, vaccines, and equipment. The breakdown of
public health infrastructure has fueled disease outbreaks, rising mortality, and
maternal and neonatal complications, particularly in conflict-affected and dis-
placed communities.

The education sector has experienced similar devastation. The prolonged
closure of schools and universities has disrupted the learning trajectories of
millions of students. Displaced teachers and damaged infrastructure have
deepened inequality in access—especially among marginalized groups,
including girls and rural communities. If unaddressed, these disruptions risk
producing a “lost generation” with limited prospects for recovery or social
mobility. Compounding this crisis is a massive brain drain. The migration
of doctors, educators, and researchers has created acute skills gaps. With
training institutions shuttered, and professional pipelines broken, Sudan
faces long-term deficits in expertise essential for rebuilding its public ser-
vices and economy.

Policy recommendations for recovery

and resilience

To restore essential services, rebuild human capital, and foster long-term resil-
ience, the following priority actions should be considered:

1. Strengthen partnerships with multilateral agencies (for example, WHO,
UNESCO, and UNICEF) to mobilize financial resources, technical

assistance, and policy support.

2. Empower community-based organizations and NGOs to deliver locally
responsive healthcare and education services in the absence of for-
mal infrastructure.

3. Improve governance and sector resilience through transparent planning,
accountability mechanisms, and crisis contingency strategies.
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4. Retain and reintegrate skilled professionals, including diaspora mem-
bers, through targeted incentives and remote engagement initiatives.

S. Ensure inclusive, gendcr—sensitive programming, prioritizing access for
girls, persons with disabilities, and internally displaced populations.

6. Integrate mental health and psychosocial support into recovery plans,
with community outreach, training, and stigma reduction efforts.

7. Invest in teacher training and modernized curricula to address learning
loss and promote quality education in recovery settings.

8. Establish a National Human Capital Task Force to coordinate health-
care and education recovery, streamline resource allocation, and oversee
long-term rebuilding efforts.

9. Implement TaRL to support catch-up learning and restore foundational
skills among conflict-affected children.

10. Expand and support CHW programs to sustain essential healthcare
delivery in areas with damaged or inaccessible facilities.
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Chapter 11

SHOCKS, COPING, AND HOUSEHOLD
LIVELIHOOD STRATEGIES IN WARTIME

Oliver K. Kirui and Tarig Alhaj Rakhy

ince the eruption of conflict between the Sudanese Armed Forces (SAF)
S and the Rapid Support Forces (RSF) in April 2023, Sudan has experi-

enced one of the most severe humanitarian and economic crises in recent
history. Beyond the tragic toll in lost and displaced lives, the conflict has pro-
foundly disrupted livelihoods, dismantled social safety nets, and eroded the
foundations of food and income security across the country. The ongoing war
has affected millions, displacing communities and decimating livelihood sys-
tems across both rural and urban areas.

This aligns with evidence from other conflict-affected contexts showing
that wars erode human capital, restrict market access, and reshape livelihood
strategies in ways that persist long after violence subsides (Justino 2012; Briick
etal. 2019). Research has further shown that households adopt coping mech-
anisms that may stabilize consumption in the short term but risk undermin-
ing long-term resilience by depleting assets or disrupting education and health
investments (Dercon 2004; Carter and Barrett 2006). Yet, much of this litera-
ture has focused on rural contexts, with limited attention to the distinct vulner-
abilities of urban households or to gender-differentiated strategies. Sudan thus
provides an important and timely case to deepen understanding of how shocks
are absorbed and livelihoods are adapted in protracted conflict settings.

Conflict affects livelihoods through multiple, often overlapping pathways:
destruction of assets and infrastructure, loss of employment, displacement,
market disruptions, and weakening of state and community institutions.
These shocks often compound existing vulnerabilities such as poverty, gender
inequality, and environmental degradation.

This chapter examines exposure to shocks and the coping and livelihood
strategies adopted by households in Sudan during the conflict. We explore
patterns of vulnerability, household responses to acute and protracted shocks,
and institutional support mechanisms, providing a comprehensive perspective
on resilience in the face of crisis. The analysis is based on household-level data
from IFPRI’s 2023-2024 Rural and Urban Houschold Surveys (IFPRI and
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UNDP 2023; 2024), supplemented by secondary data from United Nations
(UN) agencies, nongovernmental organizations (NGOs), and insights from
the 2025 Sudan Resilience Conference.

Because coping strategies vary significantly between rural and urban
houscholds in Sudan, we present results both in aggregate and, where relevant,
separately for rural and urban samples. Rural households are typically engaged
in subsistence farming and small-scale trade, making them more vulnerable
to disruptions in agricultural production and input availability. Urban house-
holds, by contrast, depend heavily on market purchases and wage labor, and
are therefore more exposed to inflation and market price shocks. To ensure
clarity, each figure and table specifies whether results are rural, urban, or
combined, and transitions between rural and urban findings are highlighted
explicitly in the text.

In Section 2, we discuss conceptual linkages between resilience, vulnera-
bility, and livelihoods. Section 3 discusses the findings from our analysis of
the data: it begins by summarizing data on household exposure to shocks,
then follows with our analysis of coping mechanisms and livelihood strategies.
The last section presents conclusions and policy recommendations.

Conceptual linkages: Resilience, vulnerability,

and livelihoods

Resilience is broadly understood as the capacity of individuals, households, and
systems to absorb, adapt, and recover from shocks without compromising long-
term well-being (Walker et al. 2004; Folke 2006). In development practice,
resilience is often framed around three interrelated capacities: absorptive capac-
ity (ability to withstand and buffer shocks), adaptive capacity (ability to make
incremental adjustments), and transformative capacity (ability to create sys-
temic change that reduces vulnerability in the long term) (Barrett and Constas
2014). In fragile contexts such as Sudan, these capacities manifest in every-

day practices like food rationing, informal trade, and reliance on remittances.
Yet, as research on coping in conflict settings shows, these strategies often blur
the line between short-term stabilization and “erosive coping,” which depletes
assets and undermines future resilience (Maxwell et al. 2013).

Vulnerability, in contrast, is best conceptualized as a multidimensional
condition shaped by exposure, sensitivity, and capacity to respond (Chambers
1989; Cutter et al. 2003). In Sudan, overlapping political, economic, and envi-
ronmental stressors have created a particularly acute vulnerability context (de
Waal 1989). Gender inequality, displacement, and the prevalence of informal
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employment compound these risks, leaving certain groups (especially female-
headed houscholds, youth, and displaced populations) disproportionately
exposed. These dynamics are consistent with broader evidence that conflict-
affected households face not only income shocks but also structural barriers
that constrain their coping options and recovery trajectories (Justino 2012;
Briick et al. 2019).

Livelihoods provide the operational lens through which resilience and vul-
nerability are experienced. The Sustainable Livelihoods Framework (DFID
1999) highlights how access to different forms of capital—natural, finan-
cial, human, social, and physical—shapes the strategies households adopt to
achieve their goals. In conflict settings, these assets are systematically eroded:
land is abandoned, markets disrupted, and social networks fragmented. Sudan
is no exception. Rural households shift toward low-input, fast-growing crops;
liquidate livestock; or migrate for work, while urban households rely on wage
labor, petty trade, and humanitarian assistance. Women dominate low-paid,
informal livelihood activities such as food preparation and domestic services,
reflecting both adaptation and exclusion.

In sum, resilience, vulnerability, and livelihoods form an interlinked
framework for analyzing household responses to conflict. Shocks reshape the
asset base, coping strategies influence resilience pathways, and socioeconomic
inequalities mediate outcomes. Understanding these linkages is essential for
designing policies that not only alleviate immediate hardship but also prevent
the erosion of long-term resilience and inclusive development.

Findings from the current conflict in Sudan

Exposure to shocks

Houscholds across Sudan have been exposed to a diverse set of shocks since the
onset of the conflict, with clear variation between rural and urban contexts. In
rural areas, just over half of respondents (51 percent) reported that at least one
household member had been affected by one or more shocks. Health-related
crises emerged as the most common, with two-thirds (66 percent) of affected
households reporting illness and nearly one-third (28 percent) reporting the
death of a family member. Climatic shocks—including excessive or irregular
rainfall—also contributed to household stress, though they were cited less fre-
quently than in previous years, reflecting both changing weather patterns and
the overshadowing effect of conflict. Security-related shocks were also signifi-
cant: theft was reported by 14 percent of rural households and direct violence
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FIGURE 11.1 Types of shocks experienced by rural households
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Source: IFPRI and UNDP (2023); authors’ calculations.

by 5 percent. These findings are consistent with evidence from other conflict-
affected contexts, where households often face overlapping health, environ-
mental, and security shocks that compound vulnerability and strain coping
capacities (Justino 2012; Briick et al. 2019; Maxwell et al. 2013).

Figure 11.1 illustrates the distribution of these shocks, highlighting the
predominance of illness and death. Table 11.1 presents a breakdown of the
number of shocks experienced, revealing that 44 percent of houscholds expe-
rienced one and about 7 percent faced two shocks. Only a small fraction
reported experiencing three or more, suggesting concentrated vulnerability
among certain groups. The table also shows the proportion of affected house-
holds who experienced each respective number of shocks, with the majority
(86 percent) reporting only one type of shock.

Houscholds headed by women or with larger family sizes were more likely
to report multiple shocks, signaling greater exposure among already vulnerable

TABLE 11.1 Number of shocks experienced by households

Households experiencing

Number of shocks Frequency Households (%) shocks (%)
None 2,198 48.8 -

One 1,971 438 85.5
Two 315 7.0 137
Three 16 0.4 0.7
Four 2 0.0 0.1
Five 1 0.0 0.0

Source: IFPRI and UNDP (2023); authors’ calculations.
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FIGURE 11.2 Use of food-based coping strategies, by region
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Source: IFPRI and UNDP (2023); authors’ calculations.

demographics. In urban areas, the profile of shocks differed: 29 percent of
households reported theft or street violence, 20 percent reported psychologi-
cal stress due to insecurity, and 14 percent were directly affected by SAF-RSF
confrontations. Disaggregated analysis shows that younger, less educated, and
informally employed individuals were disproportionately impacted, which is
consistent with evidence that urban households in conflict settings face dis-
tinct forms of vulnerability linked to labor market insecurity and exposure to
violence in densely populated areas (Justino 2012; IDS 2015).

Coping mechanisms and livelihood strategies

FOOD-BASED COPING

In response to these shocks, food-related coping strategies were among the
most immediate and widespread, especially in urban areas. Approximately

75 percent of urban households reported switching to cheaper or less pre-
ferred foods. More than half reduced the number of meals consumed per day
or decreased portion sizes, while others relied on borrowing food from friends
or neighbors. To protect their most vulnerable members, many houscholds
prioritized children’s food consumption over that of adults. These strategies
were especially prevalent in high-conflict regions such as North Darfur, where
nearly one-third (32 percent) of households reported frequent use of food-
based coping (Figure 11.2).
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FIGURE 11.3 Number of livelihood coping strategies used, by region
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Source: IFPRI and UNDP (2024); authors’ calculations.

ASSET-BASED AND INCOME STRATEGIES

Households also resorted to a range of financial and asset-related strategies to
manage the economic impact of the conflict. In urban areas, 39 percent sold
houschold items, while 27 percent sold productive assets necessary for income
generation. Spending on health and education was also reduced by a signifi-
cant number of households. In rural settings, the Livelihood Coping Strategy
Index revealed that 35 percent of houscholds did not adopt any coping strat-
egy, while 50 percent adopted one or two. A smaller subset—15 percent—
adopted three or more, including asset liquidation and migration for work. In
West Kordofan, for instance, nearly 30 percent of households used multiple
strategies, as seen in Figure 11.3.

Gender and socioeconomic status strongly shaped coping capacity. Female-
headed houscholds were generally less likely to adopt multiple coping strate-
gies, either because they had fewer assets to liquidate or less access to external
support systems. Figure 11.4 illustrates disparities in coping strategies by sex of
the household head.

While regional variation was evident, household characteristics such as
poverty status, displacement, and gender were more decisive in shaping cop-
ing responses (IFPRI and UNDP 2024). For example, poorer houscholds
across all regions were disproportionately reliant on severe food-based and
asset-depleting strategies. Similarly, displaced and female-headed households
consistently reported greater reliance on multiple coping mechanisms than
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FIGURE 11.4 Coping strategies by sex of household head, rural households
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their counterparts, underscoring the importance of socioeconomic and demo-
graphic targeting rather than purely regional approaches.

REMITTANCES, MOBILITY, AND COMMUNITY SUPPORT

In addition to food- and asset-based coping, houscholds relied heavily on
external support systems to withstand the shocks of conflict. One striking
trend is the increased reliance on remittances, particularly in urban areas.
The proportion of urban houscholds receiving remittances rose from just

3.3 percent before the conflict to 14.1 percent during the conflict, reflect-
ing the growing importance of transnational ties as a safety net (IFPRI and
UNDP 2024). Remittances enabled families to meet essential expenses such
as rent, food, and healthcare. This shift is consistent with evidence from other
fragile contexts where remittances serve as a critical buffer during crises but
remain unevenly distributed, often dependent on banking infrastructure and
preexisting migration networks (Justino 2012; Briick et al. 2019).

Migration (both internal and cross-border) also emerged as a crucial live-
lihood strategy. Families sent members to safer regions or neighboring coun-
tries such as South Sudan and Egypt to seeck work, while seasonal migration
for agricultural labor increased. Such mobility-based coping strategies are
well-documented in conflict settings, where households pursue both survival
and opportunity through internal displacement or cross-border migration
(Maxwell et al. 2013; IDS 2015).

At the community level, informal support networks played an equally
vital role. Households drew on kinship ties, rotating savings groups, and
food-sharing arrangements that provided relief where formal systems were
absent. While these grassroots mechanisms are often modest in scale, they
have proven essential for enhancing local resilience, echoing findings from
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resilience literature that highlight the centrality of social capital in times of
crisis (Chambers 1989; Barrett and Constas 2014).

Social assistance and institutional support

Formal assistance from institutional actors, whether national or international,
was comparatively sparse. Survey data show that only 4.6 percent of urban
households reported receiving support from international agencies, while

less than 2 percent benefited from government aid. By contrast, 15 percent
reported receiving help from family or friends, underscoring the greater rela-
tive weight of informal over formal support. Figure 11.5 presents the distribu-
tion of assistance sources for urban households.

Where formal aid was provided, delivery mechanisms leaned heavily on
financial and digital channels. More than half (53.7 percent) of beneficiaries
received transfers via bank accounts, while 19.1 percent received direct cash,
and 24 percent were supported through in-kind or community-based distri-
butions. Yet even these mechanisms were fragile: 53 percent of houscholds
reported disruptions in aid flows, with women, youth, and less educated indi-
viduals disproportionately affected (Figure 11.6). This aligns with broader
humanitarian evidence that marginalized groups are often least able to reliably
access institutional support in conflict zones (UNOCHA 2025).

Some efforts have been made to improve the coordination and impact
of assistance. Humanitarian agencies such as the World Food Programme
(WEFP), Food and Agriculture Organization, and United Nations
Development Programme implemented integrated programs combining
short-term relief with long-term livelihood recovery (WFP, FAO, and UNDP
2024). These included cash-based transfers, distribution of seed and tools, and
programs for community asset creation. Local NGOs also played a significant
role in providing mobile health clinics, psychosocial services, and informal
education, especially in camps for internally displaced people and peri-urban
settlements. However, these interventions were often hampered by insecurity,
limited funding, and bureaucratic barriers.

Conclusion: Policy implications

and recommendations

The findings in this chapter highlight the severe and overlapping pressures
faced by Sudanese households during the ongoing conflict. Coping strategies
such as food rationing, asset sales, migration, and reliance on social networks
have enabled many to survive, but often at the cost of long-term well-being.
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FIGURE 11.5 Assistance received by source, urban households
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FIGURE 11.6 Disruptions in assistance by age, education, and household headship
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Persistent conflict, combined with weak institutional support, risks entrench-
ing households in cycles of chronic vulnerability.

Recent IPC (2024/25) estimates indicate that more than 21 million peo-
ple face acute food insecurity, with the highest concentrations in Darfur,
Kordofan, and urban displacement sites (IPC 2024, 2025). As markets frag-
ment and trade routes are disrupted, households are forced to shift from
“stress” strategies (borrowing food, reducing meals) toward “crisis” and “emer-
gency” strategies (selling productive assets, distress migration). The policy
challenge, therefore, is not only to close immediate consumption gaps but also
to halt this downward spiral before resilience is irreparably eroded.

Sudanese households have demonstrated remarkable resilience in the face
of crisis. Yet resilience alone cannot secure recovery. Without strengthened
institutions, inclusive social protection, and sustained investments in both
livelihoods and human capital, the risks of protracted vulnerability and stalled
recovery remain high. Coordinated, evidence-based policy responses are there-
fore urgently needed to transform resilience from survival into a pathway
toward sustainable and inclusive development.

The first priority must be to stabilize market access and household pur-
chasing power. Evidence from the WFP Sudan Market Monitor (WFP 2025)
shows sorghum and millet prices at record highs, while rapid currency depre-
ciation continues to erode houschold incomes. Cash-based safety nets can
be effective, but they must be inflation-indexed and regularly adjusted to
maintain real value. Where mobile networks are functioning, digital trans-
fers can enhance dignity and choice; where access is disrupted, food distribu-
tions remain essential. At the same time, protecting trade corridors through
humanitarian access agreements and risk-sharing measures is critical to sus-
taining flows of food and fuel.

Second, livelihood recovery interventions must be strengthened. Farmers
and pastoralists in relatively stable areas require timely access to seeds, tools,
and veterinary support, aligned with seasonal calendars, to prevent further
losses in production capacity. In parallel, human capital investments—includ-
ing mobile health clinics, school feeding programs, and protections for dis-
placed populations—are needed to mitigate the long-term developmental
costs of conflict.

Third, social protection systems must be both inclusive and context-sen-
sitive. Mobile, cash-based safety nets have strong potential, but our analysis
shows that not all vulnerable households—particularly rural, female-headed,
and displaced households—have reliable access to mobile phones or function-
ing networks. This underscores the need for a layered approach that combines
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digital transfers where feasible with alternative modalities such as direct cash,
vouchers, or in-kind distributions. Support for community-based initiatives,
especially those led by women and youth, can strengthen local resilience by
complementing formal assistance.

Fourth, agricultural recovery and climate adaptation must be prioritized.
Expanding access to inputs, extension services, and climate-smart practices
(such as drought-tolerant seeds, water harvesting) can protect production sys-
tems from collapse. In addition, safe and legal migration pathways should
be supported to preserve remittance flows, which have already become an
important coping mechanism for urban households.

Finally, all interventions must be embedded within integrated, multi-
sectoral planning that links emergency relief with long-term recovery
and development. As the UN’s Humanitarian Needs and Response Plan
(UNOCHA 2025) emphasizes, no policy can succeed without overcoming
severe access constraints. This requires coordinated humanitarian negotia-
tions, support for local civil society organizations, and stronger partnerships
with diaspora networks that are already sustaining communities through
remittances and savings groups.
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Chapter 12

DELIVERING AID AMID ACTIVE CONFLICT AND
INSECURITY: DIGITAL TRANSFERS FOR DELIVERING
SOCIAL AND HUMANITARIAN ASSISTANCE IN SUDAN

Kibrom A. Abay, Hala Abushama, Shima Mohamed, and Khalid Siddig

he recent resurgence of armed conflict in Africa is increasing the need

for shock-responsive humanitarian and social assistance programs. For

example, the armed conflict in Sudan, which erupted in April 2023,
has caused the world’s largest displacement crisis, creating a multifac-
eted humanitarian crisis that requires significant investments in assistance.
Armed conflicts in Africa are aggravating poverty and hunger (Corral et al.
2020)" and threatening important gains in poverty reduction made in the
last few decades. This is causing major setbacks to achieving the Sustainable
Development Goals (SDGs) by 2030 (Corral et al. 2020; World Bank Group
2020), particularly SDG2 (Zero Hunger), SDG3 (Good Health and Well-
Being), and SDG16 (Peace, Justice, and Strong Institutions).

While armed conflicts increase the need for humanitarian and social assis-
tance, they complicate the delivery of assistance to vulnerable populations.
Conlflicts and associated fragilities can significantly limit the reach, breadth, and
impact of humanitarian and social assistance programs, especially in contexts
where markets and livelihood services are unavailable and/or informal.* They
can affect the implementation, targeting, delivery, and access to various humani-
tarian and social assistance programs, which in turn, reduces the impact of these
programs (Ghorpade 2017; Sabates-Wheeler et al. 2022). Beyond the difficulties
associated with delivering humanitarian services amid protracted armed con-
flicts, humanitarian organizations are facing a growing funding gap as donor aid
dwindles. This dual challenge is forcing humanitarian organizations to revisit the
effectiveness and cost-efficacy of their programs and services for conflict-affected

1 While poverty has declined in much of the world, it is resurging in fragile and conflict-affected
settings (see Corral et al. 2020; Abay et al. 2023a).

2 Inthe presence of active conflict, armed state and nonstate actors that control territories and
associated populations can restrict access of humanitarian actors to vulnerable populations or
sometimes divert humanitarian assistance for their own use (Kurtzer 2019). Indeed, aid diver-
sion and siphoning of humanitarian aid by military actors have been documented in Africa in
the past few years (Igoe 2023).
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populations. Yet the choice and relative efficacy of alternative modalities and
delivery of social assistance programs in conflict-affected communities remains
an active area of debate. While a long-existing empirical literature and debate on
the relative effectiveness of in-kind versus cash transfers provides some guidance
that is applicable in stable settings,” we know little about how these modalities
fare in conflict-affected settings. Indeed, some of the market failures and uncer-
tainties in fragile and conflict-affected settings may make some delivery mech-
anisms prohibitively costly or less impactful than others. Reduced or disturbed
delivery of assistance, as well as politicization of assistance amid economic insta-
bility, can intensify divisions within the political marketplace. In such contexts,
political actors may use control over aid for political gains at the expense of those
who are food insecure (Thomas and de Waal 2022). Furthermore, while empiri-
cal evidence from stable contexts provides some guidance on houscholds’ prefer-
ence for different delivery modalities such as cash-in-hand, in-kind, or vouchers
(Hirvonen and Hoddinott 2021; Berkouwer et al. 2021; Gadenne et al. 2024),
there is little evidence on what households in conflict-affected settings may pre-
fer and benefit from most. Such households face unique challenges and environ-
ments, which can shape preferences for and effectiveness of alternative modalities
for delivering humanitarian assistance. Emerging studies demonstrate the poten-
tial benefits of digital transfers in improving financial inclusion and empower-
ing women (Kipchumba and Sulaiman 2021; Riley 2024); ensuring transparency
and security (Suri 2017; Suri et al. 2023; Idris 2024); reducing social pressure to
share assistance with relatives or community members (Riley 2024); and reduc-
ing transaction costs (Suri 2017; Callen et al. 2025). However, whether these
gains can be accrued and are appreciated by potential beneficiaries in conflict-
affected settings remains unknown.

Understanding beneficiaries’ preferences for different modalities of assis-
tance delivery is crucial for ensuring their delivery and impactful program-
ming. This is particularly true in conflict-affected settings, where beneficiaries
often prefer options that reduce their exposure to harm and limit the visibility
of the support they receive. For example, in active conflicts and evolving envi-
ronments, delivering social assistance through conventional in-kind and phys-
ical cash-in-hand may not be feasible or effective because of access challenges.
Moreover, where violence and vandalism are pervasive, delivering in-kind or
physical cash transfers to vulnerable populations under the control of warring
armed groups can endanger their safety.

3 See Currie and Gahvari 2008; Cunha 2014; Hidrobo et al. 2014; Gentilini 2016; Aker 2017;
Alderman et al. 2017; Hoddinott et al. 2018; Schwab 2019; and Hirvonen and Hoddinott 2021.



DELIVERING AID AMID ACTIVE CONFLICT AND INSECURITY 259

In this chapter, we study potential beneficiaries’ preferences for different
transfer modalities for social assistance—in-kind versus cash-in-hand versus
digital transfers—focusing on urban houscholds in Sudan, where some ben-
eficiaries are grappling with active conflict and fragility. The ongoing armed
conflict between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF) has disrupted the lives and livelihoods of millions and destroyed
essential infrastructure and public services (Abushama et al. 2023; Kirui et
al. 2023; Siddig et al. 2023; Guo et al. 2024). The conflict has left more than
30 million of Sudan’s 47.5 million residents needing humanitarian assistance
(Humanitarian Action 2025). It has been characterized by widespread local vio-
lence as well as massive theft and looting of public, private, and cultural prop-
erty in several conflict hotspots (Amin 2023; ACJPS 2023; Amin and Rickett
2023; Mobley 2024)."* Recent literature on social assistance in Sudan highlights
significant challenges in providing assistance digitally. However, Abd Elkreem
and Jaspars (2025) show that despite liquidity constraints, limited internet
infrastructure and digital literacy, and security concerns, digitalization of food
assistance continues to be the best and perhaps the most feasible mechanism of
delivering assistance to vulnerable populations amid conflict.

Beyond surveying preferences for different modalities, we also explain
these preferences using empirical data. For example, we examine the impact of
exposure to armed conflict, violence, and theft as well as associated insecurity
on preferences for different transfer modalities. Similarly, we explore whether
lack of trust in financial institutions and aid organizations shapes these pref-
erences. We find that about two-thirds of potential beneficiaries prefer dig-
ital transfers (both through mobile banking and mobile airtime), while the
remaining share prefers cash-in-hand or in-kind transfers. We find that about
48 percent prefer mobile banking transfers through Bankak, a mobile bank-
ing platform provided by the Bank of Khartoum, while 44 percent prefer air-
time transfers that can be cashed out. In contrast, a study in Uganda—a more
stable context with better banking and internet infrastructure—found that
70 percent of beneficiaries preferred mobile money (Maghsoudi and Abakar
2024). These are interesting patterns worth noting and suggest a significant
surge in preference for digital cash transfers via mobile banking apps and air-
time money transfers, even in contexts where digital infrastructure is not well
developed. The growing preference for digital transfers in contexts character-
ized by poor physical and digital infrastructure suggests they may address some

4 Humanitarian assistance and movement of commodities inter- and intrastate are also subject to
threats of looting, and possible theft of stocks and warehouses (Lewis, 2023; UNOCHA, 2024a).
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of the bottlenecks associated with delivering physical cash or in-kind transfer
amid active conflict. Most important, we find that exposure to armed conflict,
violence, and theft as well as associated feelings of insecurity are significantly
associated with higher demand for digital transfers over cash and in-kind
transfers. In addition, greater trust in relevant institutions—local commu-
nity-based organizations (CBOs), nongovernmental organizations (NGOs),
and local government—is strongly associated with preference for digital trans-
fers. Finally, access to markets and transaction costs associated with each type
of transfer are important factors shaping preferences for different modalities.
These findings offer important insights that can inform the design and deliv-
ery of humanitarian services in conflict-affected settings.

The remainder of the chapter is organized as follows: We first review the
theoretical and empirical literature on the choice of modality for delivering
social and humanitarian assistance. We then present the context and data
for our study, and in the next section, we provide empirical explanations for
houscholds’ transfer modality preferences for delivery of humanitarian and
social assistance. We conclude by highlighting relevant policy and program-
matic implications.

Literature: Theoretical and conceptual foundations
The debate about choice of delivery mechanisms for welfare and social assistance
builds on an established neoclassical model of consumer choice between cash
and in-kind transfers (Southworth 1945). In this model, a consumer has pref-
erences among two or three goods, such as food and an equivalent amount of
cash or digital money. Southworth (1945) demonstrates that rational consum-
ers’ preference for in-kind or cash transfers depends on the nature of the in-kind
transfers and target beneficiaries. A fundamental aspect of this model is the dis-
tinction between inframarginal and extramarginal in-kind transfers. In-kind
transfers are defined as inframarginal if the amount of the transfer is less than
what specific target beneficiaries would buy. Extramarginal in-kind transfers are
more than the amount a specific houschold would consume. Whether a specific
amount of in-kind transfer is inframarginal or extramarginal varies across house-
holds, as a result of different household characteristics that impact consumption
patterns, such as houschold size. Southworth’s model predicts that if in-kind
transfers are inframarginal, consumers will be indifferent between cash and
in-kind transfers. However, if the food transfer is extramarginal for a specific
household and there is no possibility of cash transfers, the latter would result in

a welfare loss, which Cunha (2014) refers to as a “distortion” effect. Because of
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this, economists have usually defaulted to the notion that cash is preferred over
in-kind transfers, although many empirical studies fail to support this (Gentilini
2007; 2016; Hirvonen and Hoddinott 2021).

The empirical literature on the choice between in-kind and cash transfers
has identified a range of additional factors that influence their relative effec-
tiveness and preferences. These factors include, for example, the characteris-
tics of the target population, notably gender, education, and literacy, and other
exogenous factors such as exposure to conflict and security risks, implemen-
tation costs, and the capacity of local markets, among other considerations
(Briick and d’Errico 2019; Jeong and Trako 2022; Ravallion 2022). While evi-
dence consistently shows that both cash and in-kind transfers increase overall
consumption relative to scenarios without transfers (Cunha 2014; Gentilini
2016; Hidrobo et al. 2014; Schwab 2020), their comparative effectiveness
is highly context-dependent. For instance, studies from middle-income set-
tings—such as Ecuador and Mexico—indicate that cash transfers tend to pro-
mote more diverse diets than in-kind assistance (Hidrobo et al. 2014; Cunha
2014). In contrast, in very low-income and rural contexts such as Niger,
in-kind transfers have been found to be more effective in enhancing dietary
diversity (Hoddinott et al. 2018).

In addition to these contextual differences, fluctuations in food prices also
influence preferences for cash or in-kind transfers, adding another layer of
complexity to the choice. When food prices rise sharply, preferences can shift
significantly. In such contexts where markets are volatile, recipients may favor
in-kind assistance, as it ensures more stable access to essential goods (Gentilini
2023; Hirvonen and Hoddinott 2021). Gadenne and colleagues (2024)
reinforce this argument by emphasizing that in-kind transfers can serve an
important insurance function, as the real value of the transfer automatically
adjusts with fluctuations in the price of the transferred goods. Specifically,
they demonstrate that such transfers help smooth houschold consumption in
the face of market price shocks, thereby offering a stabilizing effect beyond
their immediate material value.

While cash transfers offer greater autonomy and flexibility(Gentilini
2016; 2023), their effectiveness may be constrained by the level of financial
development and access to markets (Berkouwer et al. 2021; Hirvonen and
Hoddinott 2021). Moreover, from the perspective of implementers, in-kind
transfers may still be strategically preferable in certain contexts and purposes,
for example, for promoting the consumption of specific goods, encouraging
self-selection among beneficiaries, or increasing the availability of scarce com-
modities in local markets (Cunha 2014; Aker 2017).
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The cost of delivering in-kind and cash transfers is another factor usually
considered in the debate about in-kind versus cash transfers. Studies assessing
the relative costs indicate that in-kind food transfers are generally more expen-
sive to deliver than cash transfers and vouchers (Hidrobo et al. 2014; Cunha
2014; Gentilini 2016; Schwab 2020). This is unsurprising, given the logisti-
cal complexities typically associated with food distribution programs (Cunha
2014; Gentilini 2016). Cunha (2014) suggests that the additional distribution
costs of in-kind transfers, compared with cash transfers, is at least 17.6 percent
of the transfer amount, while Caldés, Coady, and Maluccio (2006) report dis-
tribution costs of only about 5 percent of transfer amounts in large-scale cash
transfer programs. Furthermore, given that in-kind transfers may be extram-
arginal for some households and their resale values can be lower than market
values, many economists favor cash over in-kind transfers. Because of these
cost-effectiveness considerations, humanitarian services have been shifting
from in-kind assistance to cash transfers, and more recently toward digital
payments (Idris 2024).> Nonetheless, in contexts of active conflict, a signifi-
cant caveat to note is the politicization and weaponization of telecommuni-
cations and banking services, which can create disruptions to GPS and access
and use of internet (broadband or Starlink) and banking services, when these
are controlled by one of the warring factions (Abd Elkreem and Jaspars 2025;
Digital Rights Lab 2024).

Political and institutional factors also influence the design and sustainability
of assistance programs. From a political economy perspective, food is a sensitive
issue, as described by Gentilini (2023). Moreover, in-kind assistance involves
complex logistics, which can attract political support from actors engaged in
supply chains (Gentilini 2023). Similar discussion applies to energy (electricity)
transfer programs and other types of in-kind transfers. Recent evidence suggests
that subsidies can increase public support for the government. For example, a
study in Ghana found that support for the ruling party was 7 percent higher
among those who received an in-kind electricity transfer than nonbeneficiaries
(Berkouwer et al. 2022).° In conflict-affected settings marked by politicization
and weaponization of teleccommunications and humanitarian assistance, these
preferences can also be shaped by the degree of surveillance, potential diversion,
and security risks (Abd Elkreem and Jaspars 2025; Jaspars et al. 2022).

S Moreover, the distinction between cash and vouchers is becoming less clear, as vouchers can
now be used for online purchases, and cash transfers can be restricted to specific vendors or
regions (Gentilini 2023).

6 Their analysis also shows that the government may have gained political support by emphasiz-
ing the benefits of the program while avoiding discussion of its costs.
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Several studies offer important empirical explanations for preferences
for in-kind versus cash transfers, including inflation and price levels, trust in
financial institutions, and social pressure to share resources. Price fluctuations
significantly affect beneficiaries” preferences, with a tendency to increase pref-
erence for in-kind transfers over cash transfers when prices are high (Gentilini
2016).” Gadenne and colleagues (2024) demonstrate that in the presence
of significant food price volatility, in-kind transfers can serve as insurance
against deterioration in food security. Consistent with this, Hirvonen and
colleagues (2021) show that beneficiaries experiencing high food prices are
more likely to prefer in-kind food assistance over cash. Individuals who trust
their banks are more likely to trust financial innovations, such as internet
banking and digital transfers, handled by these banks (van der Cruijsen et al.
2023). Similarly, Abay and colleagues (2025) suggest that houscholds’ trust in
banking institutions is key to adoption of digital cash transfers. Conversely,
when there is little trust, people may prefer holding their assets in cash rather
than banks (Stix 2013) and prefer cash over digital transfers (Berkouwer et
al. 2021).

Building on these debates and literature, our study expands on two areas
of investigation. First, the advent of digital transfers offers unique and fun-
damentally different options to transfer humanitarian and social assistance.
Payments are classified as digital if they meet either of the following crite-
ria: (1) payment status and transaction details are reported digitally to the
financial service provider, or (2) beneficiaries receive, store, and use money
digitally without making direct payments or collecting physical cash (Idris
2024). Providing aid through digital means can reduce coordination costs
and delays, enhance transparency for donors, protect the privacy of benefi-
ciaries, and leverage local supply chains for purchases without relying directly
on local authorities, thereby minimizing concerns about the diversion of
transfers (Callen et al. 2025). Another advantage for donors and humani-
tarian agencies is the increased transparency and decentralization of digital
transfers compared with in-kind or physical cash transfers. For beneficiaries,
digital transfers reduce the travel costs and time burdens involved in reach-
ing distribution centers (Callen et al. 2025). According to Callen and col-
leagues (2025), the delivery cost of digital transfers is 40 percent less than the

7 Inflationary environments can weaken the purchasing power of cash transfers and hence make
cash transfers less effective than in-kind transfers. For example, Sabates-Wheeler and Devereux
(2010) argue that high inflation in Ethiopia weakened the purchasing power of transfers asso-
ciated with the national Productive Safety Net Programme and hence were less effective than
food transfers.
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World Food Programme’s (W FP’s) average figure for cash-based transfers.
Digital transfers can also address social pressures and risk-sharing practices,
which can ultimately affect the effectiveness of cash and in-kind transfers.
Emerging evidence shows that beneficiaries who face high familial pressure
to share money are more likely to prefer transfers through mobile money
(Riley 2024).

Second, active conflicts and associated insecurity present unique chal-
lenges to the different delivery mechanisms. In contexts where security is a
major concern, physical delivery of food or cash can be both costly and logis-
tically challenging, if not impossible, because of inaccessibility and disrup-
tion in road infrastructure (Callen et al. 2025). While digital transfers are
becoming a viable option for transferring humanitarian payments in conflict-
affected settings, the feasibility of this transfer mode depends on the capacity
of service providers. This capacity, in turn, depends on the reliability of crit-
ical infrastructure, including banks, electricity, mobile phone networks, and
internet connectivity (Idris 2024).

Context and data

The armed conflict in Sudan

As we write this chapter, it has been more than two years since the vio-

lent conflict began between the SAF and the RSF, creating a severe
humanitarian crisis, including large-scale population displacement. As

of February 2026, an estimated 7 million individuals have been inter-

nally displaced within Sudan (UNHCR 2026), and humanitarian needs
are at an all-time high. The latest update from the UN Office for the
Coordination of Humanitarian Affairs reports that 64 percent of the popu-
lation—30.4 million people of the 47.5 million Sudanese population—needs
humanitarian assistance (UNOCHA 2025b). Despite ongoing efforts, the
humanitarian response faces a growing funding gap and has fallen signifi-
cantly short of addressing the magnitude and intensity of people’s needs,
reaching only 8.6 million people with at least one form of assistance out of a
target of 20.9 million (UNOCHA 2025b; 2025a).

Beyond the funding gap, two key factors constrain delivery of humani-
tarian assistance across Sudan. First, active hostilities in many regions and
blockages along the country’s main trade routes, as well as the lack of secu-
rity on alternative and remote desert roads, often force humanitarian orga-
nizations to rely on either alternative routes or alternative assistance delivery



DELIVERING AID AMID ACTIVE CONFLICT AND INSECURITY 265

mechanisms (Abushama et al. 2023; Kirui et al. 2023; SPARC and Crises)
2025). This likely increases the cost of delivery of humanitarian services.
Second, the control of distinct regions by the SAF and RSF and increased
politicization and weaponization of telecommunication channels by both fac-
tions creates burcaucratic impediments to access. These include the need for
approvals for movement or delivery of humanitarian assistance as well as lim-
ited access to civilians trapped in some parts of the country, complicating the
delivery of assistance to all those in need (UNOCHA 2024a; Abd Elkreem
and Jaspars 2025).

Figure 12.1 maps the access and logistical constraints imposed by the con-
flict’s evolving landscape, with continued obstacles to movement between the
eastern and western regions of Sudan but relatively easier movement within
the regions controlled by the SAF and by the RSF.* Because the delivery of
physical goods is hindered by insecurity, logistical challenges, and infrastruc-
ture damage, humanitarian responses have to shift from traditional in-kind
assistance to various forms of cash assistance (CCS 2024b). In the context of
the significant disruptions to Sudan’s banking and telecommunication sec-
tors since the conflict began, humanitarian organizations have identified and
employed various modalities to deliver cash to populations in need. Notably,
they have utilized multiple financial service providers, including banks, micro-
finance institutions, and money transfer agents, which can continue opera-
tions during network outages and address liquidity and access constraints in
collaboration with delivery agencies (CCS 2024b; 2024a).

Data and data source

Our study builds on the large Sudan Urban Household Survey (SUHS 2024),
which was conducted between May and July 2024, to monitor the impact

of the armed conflict on the livelihoods of urban households (IFPRI and
UNDP 2024). The survey covered more than 2,500 urban houscholds across
Sudan’s 18 states. The sample utilized telephone numbers of urban households
assembled from databases maintained by three different sources: the WEFP,
International Food Policy Research Institute (IFPRI), and Geo-Poll. The
households included in the survey were drawn from these databases (IFPRI
and UNDP 2024). Due to the difficulties of running in-person surveys in
conflict zones, the survey was conducted through computer-assisted telephone
interviewing (CATTI) technology, which avoided security and accessibility

8 We define SAF-controlled and RSF-controlled regions as regions where military authority and
control of trade routes persists by one of the two factions.
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constraints, particularly in areas heavily affected by conflict. Despite persist-
ing network instability across Sudan’s 18 states, the CATI approach enabled
completion of the survey, along with inclusion of mechanisms such as consent,
scheduling of call-backs, and smooth engagement throughout the administra-
tion of the survey.

Building on this baseline survey, IFPRI and partners implemented a pilot
intervention that delivered digital cash to a randomly selected portion of
urban households included in our sample. At the time of the intervention
(January—February 2025), about 86 percent of the baseline sample (2,582
urban households) was reachable and hence were included in the random-
ized controlled trial” The intervention used individual-level randomization,
in which the houscholds were assigned to either a control group or one of the
two treatment groups. Specifically, 38 percent of the sample was assigned to
the control group, which received no digital transfers, and 62 percent was
further split into two treatment arms based on the amount transfer house-
holds were assigned to receive: either US$50 per houschold or $75 per house-
hold. The sample is stratified by state as well as mode of digital transfer, as
households indicated varying preferences for means of delivery of digital cash.
About two to four weeks after the intervention, we conducted an endline
survey that reached about 97 percent (2,513 urban households) of the sam-
ple who responded to this CATT survey between February and March 2025.
The survey included a wide array of questions to follow up on households’
economic and security conditions and to elicit respondents’ preferences for
in-kind, cash-in-hand, or digital transfers. These included questions on house-
hold livelihoods, food insecurity, and mental health. Questions also addressed
respondents’ experience with using the digital cash transfers and associated
transaction costs incurred to get the transfers. They were also asked about
their access to alternative means of digital payments and markets, and their
trust in financial institutions and other organizations involved in the delivery
of humanitarian services. Most importantly, the survey asked about respon-
dents’ exposure to armed conflict, violence, theft, and associated insecurity in
the last two months.

Figure 12.2 shows that digital cash transfers were the most preferred
modality of assistance for urban households, with 57 percent of respon-
dents preferring digital transfers, 34 percent choosing cash-in-hand, and the

9  We note potential selection biases as a result of the conflict and lack of security, as some house-
holds may have not had access to phones at the time of data collection as a result of theft, loot-
ing, confiscation (or fear of these losses).
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FIGURE 12.2 Overall preference for transfer modality

I Digital cash transfer
[l cCash-in-hand
[ In-kind assistance

Source: Authors’ calculations based on household phone survey data.

remaining 8 percent opting for in-kind transfers. We disaggregated these pref-
erences across gender and age of respondents. Younger respondents exhib-
ited slightly greater preference for digital transfers, while older respondents
show slightly greater preference for cash. This may be explained by differ-
ences in digital literacy. We do not observe major differences across gender, in
contrast with findings from Maghsoudi and colleagues (2024), which imply
that gender differences in digital and financial literacy are significant factors
impacting the effectiveness of digital cash assistance. This may be explained
by contextual variation; in the context of Sudan, the widening funding gap of
humanitarian assistance and active conflict together impede delivery of assis-
tance, with the result that all beneficiaries prefer digital assistance over other
means for which access may be uncertain. The popularity of digital transfers
in contexts where digital infrastructure and associated regulatory institutions
remain weak merits further investigation and explanation. The accessibility
challenges described in Figure 12.1 as well as the security situation and fear of
keeping cash at hand may explain some of these patterns.

Explaining the preferences for modality of
delivery in conflict-affected settings

Sudan provides a unique case of large-scale active conflict that is geograph-
ically dispersed across various regions, each with distinct economic and
social characteristics. Consequently, the preferences of urban households
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regarding assistance modalities are likely to be influenced by a complex set
of factors. While several studies in low- and middle-income countries show
that in-kind assistance is preferred over cash transfers (Gentilini 2023;
Hirvonen and Hoddinott 2021) and these preferences are particularly pro-
nounced in contexts characterized by surging inflation and high food prices
(Gentilini 2016; Gadenne et al. 2024), the disruption of trade routes and
humanitarian corridors in Sudan presents significant challenges to the con-
sistency and efficiency of in-kind assistance delivery in conflict areas. In
view of these problems, cash-in-hand may be preferred over in-kind trans-
fers, as it allows for greater diversity in nutrition and more autonomy over
food preferences and access amid the ensuing conflict. This option can

be especially appealing in situations where there is a lack of trust in banks
and financial services (Stix 2013). Nevertheless, the physical risks associ-
ated with theft and looting of property (ACJPS 2023; Amin and Rickett
2023) raise concerns about beneficiaries” ability to save and secure cash assis-
tance effectively.

Digital cash transfers can be advantageous in contexts where physical
access to beneficiaries is impeded, the costs of delivering assistance are high,
and there is social pressure to share transfers (Suri 2017; Riley 2024; Callen
etal. 2025). In sub-Saharan Africa, where 86 percent of men and 77 percent
of women have mobile phones, 165 million adults without bank accounts
(56 percent of the “unbanked”) do possess a mobile phone, indicating a poten-
tial avenue for digital assistance (Demirguc-Kunt et al. 2022). However,
Sudan’s limited digitalization and access to financial innovations raise ques-
tions about the level of trust in local banks and the banking system. Thus,
while some individuals may prefer to keep their money in cash because they
distrust banks, the risks of looting and theft may also drive beneficiaries to
consider digital cash options. In light of all these factors, it is key to under-
stand and adopt a user-centric approach to delivering humanitarian services,
especially to minimize risk to communities under active conflict (Mercy
Corps 2023; Idris 2024).

Against this backdrop, we empirically explore some of these hypotheses
and findings from the literature on the impact of several factors discussed in
the previous section. We note that while the randomized digital cash trans-
fers introduce exogenous variation in access to digital transfers, the remaining
factors and attributes such as exposure to armed conflict cannot be random-
ized and hence can be considered endogenous. Thus, we refrain from causal
interpretation in our analysis and focus on generating associational evidence
and interpretation.
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Access and exposure to alternative digital payment services and
associated transaction costs

Access to digital financial services in Sudan was in a nascent stage prior to the
outbreak of conflict. In 2014, only 15 percent of adults had bank accounts
(Singer et al. 2014). In 2017, while more than 28 million people (approxi-
mately 66 percent of the population in 2018)" had mobile phones, only about
12 million had mobile internet (TPRA 2017). However, in more recent years,
the Bank of Khartoum and its mobile banking app Bankak have become wide-
spread, while Faisal Islamic Bank’s Fawry mobile banking app has also shown
some prevalence. Mobile money remains an underdeveloped tool in Sudan,
despite the emergence of Cashi, a mobile money platform, albeit limited in reach
and possibly not of interest to potential users. Interestingly, transfer of airtime
followed by cashing out is also a popular means of money transfer. This approach
to cash transfers has gained momentum amid the country’s conflict and the
challenges of internet coverage gaps'' and banking connectivity.

In the survey, we asked respondents about their preferred digital payment
method. Half of them (48 percent) chose Bankak, 44 percent chose airtime,
and the remaining share chose either Fawry or Cashi. Most households who
have bank accounts in their own names or in the name of friends or relatives
chose Bankak. Figure 12.3 shows that households who have a mobile bank
account or mobile money apps prefer digital cash transfers more often than
unbanked households do. For example, 63 percent of respondents who have a
Bankak account prefer digital transfers while the corresponding rate among
those who opted for airtime transfers is 51 percent. Similarly, 39 percent of
those who resorted to airtime transfers prefer cash compared with around
30 percent of banked households. In sum, cash-in-hand is more often pre-
ferred by unbanked households compared with households with bank
accounts or mobile money accounts. This may be explained by accessibility to
banking services and financial inclusion as well as transaction costs associated
with the different modalities of transfers. For example, cashing out airtime
transfers in Sudan involves some fees. Thus, in practice, the choice of modal-
ity affects the amount of the transfer received by beneficiary; for example, the
use of airtime may be more costly due to transaction fees compared to mobile
banking cash transfers, causing the transfer to lose value.

10 Calculation based on World Bank Data Portal estimates: https://data.worldbank.org/indicator/
SP.POP.TOTL?locations=SD

11 Preconflict data show that the mobile network coverage for Sudan for 2G, 3G, and 4G stand at
83, 46, and 12 percent, respectively (TPRA 2017).
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FIGURE 12.3 Preference for assistance by preference for transfer modality

Ml Digital cash transfer
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Airtime

64.0%
Fawri and Cashi

63.0%

Bankak 30.0%
7.0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of respondents (%)

Source: Authors’ calculations based on household phone survey data.

Beyond access to digital payment methods, exposure to digital trans-
fers may also affect trust and preference for digital transfers over cash-in-
hand or in-kind transfers."* To test this hypothesis, we relied on the random
assignment of the digital transfer described above. Figure 12.4 shows that
exposure to the digital transfer introduced as part of this project does not gen-
erate distinguishable impact on preference for digital transfers over cash or
in-kind transfers.

As mentioned, the transaction costs associated with each of the delivery
mechanisms is another factor that may shape respondents’ preferences for dif-
ferent modalities. Armed conflicts can directly or indirectly increase these
transaction costs for recipients of social assistance. Among those households
randomly selected to receive the digital transfer, about one-quarter reported
some costs paid to access the transfers. This varies across the different pay-
ment methods used, as shown in Figure 12.5. Among those receiving their
transfer through Bankak, about 15 percent reported paying a portion of the
transfer to access their money. This share increased to 35 percent for the air-
time transfers.

Our results show that digital cash transfers entail non-uniform trans-
action fees, varying by digital modality (Bankak, Fawry, and Cashi,

12 For example, in Egypt, exposure to randomly offered in-kind transfers shifted demand toward
in-kind over cash transfers, especially among those households experiencing inflationary envi-
ronments (Abay et al. 2023b).
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FIGURE 12.4 Exposure to digital transfers by preference for transfer modality
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Source: Authors’ calculations based on household phone survey data.

FIGURE 12.5 Share of respondents who paid transaction fees, by transfer method and
preference for transfer modality
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Source: Authors’ calculations based on household phone survey data.
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or airtime), which can affect the houscholds’ preference of modality.
Households that reported no payment of transaction fees to receive trans-
fers show strong preference for digital cash (59 percent) compared with
cash-in-hand (32 percent) and in-kind (9 percent) (Figure 12.5, panel B).
Houscholds that paid transaction fees, despite their nonlinearity in amount
of transaction cost paid, also prefer digital cash transfers (53 percent). This
preference is likely related to the security situation and uncertainty about
consistent receipt of cash or in-kind assistance. Among those who paid
some transaction fees, 38 percent prefer cash-in-hand while the correspond-
ing rate among those who did not pay such fees is 32 percent. However, the
fact that more than half of those who paid transaction fees still prefer dig-
ital transfers implies that they are willing to pay to receive their transfers
through digital means.

Urban households in Sudan, grappling with the adverse effects of conflict,
have limited or no food stocks or cash savings, with 43 percent of households
reporting no savings. The scarcity of food stocks and cash savings impacts
households’ preferences for the modality of assistance. As discussed, in-kind
transfers can be inframarginal or extramarginal for households (Cunha 2014;
Hidrobo et al. 2014; Hoddinott et al. 2018). For poorer houscholds that rely
heavily on humanitarian and social assistance, potential in-kind transfers
(such as the type of cereals usually provided by humanitarian organizations in
Sudan) are likely to be inframarginal.

To examine this hypothesis, we asked about respondents’ immediate
priorities and needs: food stocks, cash savings, or both. For those house-
holds targeting savings as an immediate priority, in-kind food transfers
are likely to be extramarginal and can cause a distortionary consumption
effect (that is, increasing consumption of the foods transferred compared
with what households would purchase with cash) (Cunha 2014; Hoddinott
etal. 2018). For these households, and following Southworth’s theoreti-
cal model, digital and cash transfers afford them greater fungibility than
in-kind transfers. Consistent with this hypothesis, the results in Figure 12.6
show that those respondents prioritizing savings over food consumption
report higher demand for digital transfers (65 percent) than those prioritiz-
ing food stocks. Similarly, our results show that 14 percent of households
that prioritize food stocks prefer in-kind assistance, compared with only
6 percent of houscholds who prioritize cash savings (Figure 12.6). Thus,
preference for in-kind assistance is correlated with preference for securing
food stocks, which may reflect the lack of market access or inflated prices
of commodities.
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FIGURE 12.6 Priorities (savings and food stocks) by preference for transfer modality
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Source: Authors’ calculations based on household phone survey data.

Market access, price information, and inflation

Access to markets and information about price dynamics can play an import-
ant role in shaping preferences for the modality of social assistance. Cash
transfers may be preferred or effective in areas where markets are func-
tioning and the commodity supply is not greatly constrained (Schwab

2020). However, inflation may shift preferences toward in-kind assistance
(Hirvonen and Hoddinott 2021; Abay, Abdelfattah et al. 2023). Figure 12.7
shows that 63 percent of households that have no access to markets pre-

fer digital cash transfers, compared to 55 percent among those with access

to markets. Similarly, our results show that the preference for cash-in-hand
is more common when market access is better. The preference for cash in
well-functioning markets is consistent with previous evidence (Gentilini
2016), although large increases in prices of goods and services may reduce
the purchasing power of cash transfers (Mercy Corps 2023). Inaccessibility
of markets is likely to be correlated with insecurity, and thus higher demand
for digital transfers can be expected in these contexts, as we discuss in the
next subsection.

Armed conflict, insecurity, and preference for digital transfers
Armed conflict and associated insecurity present unique challenges for
delivering humanitarian and social assistance. In situations of active con-
tlict, potential beneficiaries may be inaccessible to humanitarian organiza-
tions and services, especially if they are in areas under the control of armed
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FIGURE 12.7 Access to markets by preference for transfer modality
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Source: Authors’ calculations based on household phone survey data.

groups or when access routes and transportation infrastructure are not func-
tioning. In these contexts, delivering humanitarian services through in-kind
and cash-in-hand is not feasible, creating an urgent need for digital transfers.
However, armed conflicts may also disrupt financial and banking systems
and digital infrastructure (Idris 2024). Indeed, the armed conflict in Sudan
has disrupted Sudan’s banking system (Mercy Corps 2023) as well as regu-
latory mechanisms, which creates challenges for the delivery of digital and
physical transfers. However, potential beneficiary households face some addi-
tional challenges that can shape their preference for cash, in-kind, or digital
transfers. For example, the armed conflict in Sudan, like many such conflicts,
is characterized by pervasive violence and vandalism and theft of assets and
properties (Kirui et al. 2023; Amin 2023).

Given these insecurities and uncertainties, potential beneficiaries may
prefer digital transfers over in-kind or cash transfers for two reasons. First,
they are likely to understand that in-kind and physical cash transfers may
not be feasible in their context and hence may not reach them. Second, even
if they receive in-kind and cash transfers, such transfers may be vulnerable
to theft and vandalism. To test these hypotheses, we asked about respon-
dents’ exposure to (1) street violence, theft, or robbery, (2) armed conflict
associated with the recent SAF-RSF conflict, and (3) general insecurity
associated with conflict. Figure 12.8 shows that those respondents experi-
encing street violence, theft, or robbery in the past two months were slightly
more likely (5.5 percentage points higher) to prefer digital transfers than
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FIGURE 12.8 Exposure to theft/violence by preference for transfer modality
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Source: Authors’ calculations based on household phone survey data.

those not experiencing such violence. In contrast, those who had not expe-
rienced such violence show relatively higher demand for in-kind transfers
(4.5 percentage points).

In Figure 12.9, we show similar patterns for respondents’ exposure to
general insecurity in the past two months. Among those houscholds feel-
ing insecure, 64 percent prefer to receive humanitarian and social assistance
through digital transfers, while only about 6 percent prefer to receive social
assistance in-kind. The corresponding shares among houscholds not feeling
insecure are 54 percent preferring digital transfers and 9.5 percent preferring
in-kind transfers.

Finally, we asked about respondents’ exposure to the SAF-RSF conflict
and whether they had been affected by the ongoing conflict in the past two
months. Consistent with the patterns shown in Figures 12.8 and 12.9, house-
holds affected by the SAF-RSF conflict exhibit slightly higher preference for
digital transfers and lower preference for in-kind transfers. Overall, these find-
ings clearly demonstrate that armed conflict and associated insecurity are
likely to increase preference for digital transfers.

Trust in financial institutions and preference for digital transfers
Respondents’ trust in financial institutions and actors involved in digital
transfers can shape beneficiaries’ preference for digital transfers over cash-in-
hand or in-kind transfers. This influence is likely to be more pronounced in
contexts such as Sudan, where overall trust in institutions remains low. Even
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FIGURE 12.9 General insecurity by preference for transfer modalities
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in stable settings, trust in financial institutions and associated social capital is
crucial for delivering financial services as well as for development of the finan-
cial sector (Guiso et al. 2004; Singer et al. 2014; van der Cruijsen et al. 2021).
But trust in financial and other institutions evolves dynamically (Stevenson
and Wolfers 2011) and tends to deteriorate in the aftermath of crises, includ-
ing those triggered by armed conflict or financial or unemployment crises
(Stevenson and Wolfers 2011; Guiso 2015; Sapienza and Zingales 2012; van
der Cruijsen et al. 2021). Building on this literature, we assess whether respon-
dents’ trust in financial and other local institutions shaped their preference for
digital transfers. We asked about respondents trust in financial institutions,
particularly banks, CBOs, and NGOs, which are usually active in delivering
humanitarian services.

Figure 12.10, panel A, shows that those respondents who trust banks
are more likely to prefer digital transfers (60 percent) over cash transfers
(31 percent). On the other hand, those respondents who lack trust are more
likely to prefer cash-in-hand (38 percent) than are those who trust banks.
Figure 12.10, panel B, shows similar patterns in relation to trust in CBOs and
NGOs. These results are consistent with evidence from stable settings, where
lack of trust in financial institutions is usually associated with preference
for savings in cash outside of financial systems (Stix 2013; Singer et al. 2014;
Shy 2023). These empirical patterns suggest that rebuilding trust in finan-
cial institutions and related local institutions involved with delivering digital
transfers could improve adoption and willingness to use digital transfers.
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FIGURE 12.10 Trust in banks and NGOs by preference for transfer modalities

A. Trust in banks . Digital cash transfer
) Cash-in-hand
60.0% . . .
Trust banks [ In-kind assistance
53.3%
Do not trust banks
B. Trust in CBOs and NGOs
60.0% B D|g|ta|. cash transfer
Trust NGOs [l Cash-in-hand
[ In-kind assistance
52.5%

Do not trust NGOs

7.2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of respondents (%)

Source: Authors’ calculations based on household phone survey data.

Concluding remarks

The armed conflict in Sudan has dramatically increased demand for human-
itarian and social assistance, while also complicating the delivery of assis-
tance to vulnerable populations in areas under the control of warring armed
groups. The large-scale disruption and destruction of infrastructure and asso-
ciated inaccessibility of physical roads because of the ongoing armed conflict
in Sudan necessitates unconventional methods to deliver social assistance. The
advent of digital transfers and their potential to facilitate delivery of humani-
tarian services remains an active area of inquiry (Callen et al. 2025). With the
objective of assessing the potential and feasibility of deploying digital trans-
fers in conflict-affected settings, we examined beneficiaries’ preference for
alternative modalities of delivering social assistance. For this purpose, we sur-
veyed potential beneficiaries about their preferences for in-kind, cash, and
digital transfers. We administered a large CATT survey, focusing on urban
households and covering more than 2,500 households across all the 18 states
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in Sudan. These households face varying levels of insecurity and live in areas
under the control of the two warring factions. Beyond eliciting preferences
for different social assistance delivery modalities, we also explain these prefer-
ences empirically for different modalities. In particular, we examined whether
and how houscholds’ exposure to armed conflict as well as respondents’ trust
in financial and local institutions shape their preference for digital transfers
versus other modalities.

We find that about two-thirds of potential beneficiaries prefer digital
transfers, while the remaining share prefers cash-in-hand or in-kind transfers.
We show that access to markets and transaction costs associated with each
type of transfer are important factors shaping preferences for different modal-
ities. We also show that exposure to armed conflict, violence, and theft as
well as resulting feelings of insecurity are significantly associated with higher
demand for digital transfers over cash and in-kind transfers. Furthermore,
trust in financial institutions, local CBOs, NGOs, and local government is
strongly associated with preference for digital transfers.

Our findings offer important insights that can inform the design and
delivery of humanitarian services in conflict-affected settings. The evi-
dence that digital transfers are preferred in such settings, despite the chal-
lenges associated with delivering and regulating digital transfers in fragile
settings, is worth noting. The fact that respondents experiencing some form
of insecurity and violence prefer digital transfers strongly suggests that this
mode of delivering social protection helps to reduce such insecurities and
associated violence and theft. Finally, rebuilding trust in financial institu-
tions and local institutions may facilitate the transition to digital ecosystems
and platforms.
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Chapter 13

DRIVERS OF VULNERABILITY AND
LOW RESILIENCE IN SUDAN

Youssef Chaitani and Hong Pum Chung

udan is currently facing one of the most severe crises in its modern his-

tory, with conflict, economic collapse, and climate disasters driving

unprecedented levels of instability. Since April 2023, when the con-
flict erupted between the Sudan Armed Forces (SAF) and the Rapid Support
Forces (RSF), the country has experienced a complete breakdown in gover-
nance and a near-total collapse of key economic and social structures, lead-
ing to one of the world’s largest internal displacement crises and an escalating
humanitarian emergency.

Risk-informed policymaking is not only essential to prioritize and tackle
current challenges but also to foresee future risks and challenges and design
policies to address them. To examine the main drivers of risk that exacer-
bate development challenges in conflict-affected Arab countries, the United
Nations (UN) Economic and Social Commission for Western Asia (ESCWA)
developed the Arab Risk Monitor (ARM), a comprehensive risk assessment
framework to evaluate conflict-, climate-, and development-related risks in
the Arab region. It provides quantitative risk indicators to help policymakers,
international organizations, and humanitarian agencies understand vulnera-
bility and resilience trends across Arab countries.

This chapter focuses on the main drivers of risk in Sudan. Using the ARM
assessment for Sudan, the chapter presents a trend analysis that begins with
2013 and proceeds to 2023. The overarching regional and national analysis
presents data for three years (2013, 2018, and 2023) during the 11-year period:
2013 was selected as the base year, after the separation of Sudan and South
Sudan in 2011; 2018 was used as a midpoint for the analysis; and 2023 was the
most recent year of data availability. Data for the most recent year were used
in cases where 2023 data were not available. The chapter begins with an over-
view of risk vulnerability and resilience, then assesses the different risk path-
ways, domains, and drivers of risk.
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FIGURE 13.1 Conceptual framework for the Arab Risk Monitor
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Arab Risk Monitor

The ARM aims to identify key risks that could lead to conflict, instability,
and humanitarian crises; assess vulnerability and resilience in Arab countries
using data-driven analysis; track risk trends over time to provide early warn-
ings and inform policymaking; and support risk-informed decision-making
for national governments, UN agencies, and regional organizations. The
ARM provides a structured methodology for assessing how different factors—
such as political instability, economic fragility, and climate change—combine
to increase the likelihood of crises.

The ARM provides measures of risk grouped into three risk pathways,
which are associated with a greater risk of conflict, crisis, and instability in
the Arab region (Figure 13.1)." Within each pathway, the Risk Monitor report
provides one or more risk domains:

+ The conflict pathway examines historical grievances, one of the strongest
predictors of future conflict, as well as a country’s enabling security envi-
ronment. It produces one risk domain (conflict risk).

¢ The climate pathway looks at the impacts of climate hazards, as well as
the availability and management of natural resources. It produces two risk
domains (climate hazard risk and natural resource risk).

1 For more details on the conceptual framework, see ESCWA (2023).
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¢ The development pathway represents all the complex dynamics that, in
most cases, directly or indirectly cause risk in a country. It produces three
risk domains (economic risk, social risk, and institutional risk).

The quantification of risk begins by collecting 45 relevant indicators from
internationally comparable data sources. Then, the data are transformed and
normalized, resulting in a score from 0 to 1 for 36 drivers of risk to ensure rel-
ative comparability across all countries and relevant time periods (from 2000
onward). The drivers of risk are further categorized into vulnerabilities, in
which higher scores indicate a higher risk level. In contrast, for assessments of
resilience, lower scores indicate higher risk.

The six risk domains are expressed as a combination of two elements:
increasing vulnerability and decreasing resilience. Vulnerability is defined
in terms of a country’s likelihood to experience shocks—specific to violence
and armed conflict—and its structural exposure to such shocks. Resilience
is defined as a country’s policy-driven capacity to absorb negative impacts.
For each risk domain, an aggregate score is produced by ESCWA based on
a composite model consisting of the 36 drivers that measure vulnerability
and resilience (Figure 13.2). The monitor provides a structured methodol-
ogy for assessing how different factors—such as political instability, eco-
nomic fragility, and climate change—combine to increase the likelihood
of crises.

Sudan: Overall risk

The ARM assessment for Sudan reveals severe vulnerabilities across con-
tlict, climate, and development pathways, with critical weaknesses in resil-
ience (Table 13.1). The overall risk score for Sudan is among the highest in the
Arab region, indicating a multifaceted crisis that requires urgent intervention.
All three pathways have a risk level of significant or higher, with conflict risk
showing the highest risk rating.

TABLE 13.1 Overall risk, Sudan, 2023

Pathway Vulnerability Resilience Overall Score
Conflict Very High Very Low
Climate High Low

Development High Low

Source: Authors, based on UNESCWA (2025).
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FIGURE 13.2 Measurement framework for the Arab Risk Monitor
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At the domain level, conflict and institutional risks are ranked as severe,
the highest level of risk. Risks in the natural resources, climate hazards, econ-
omy, and society domains are significant. Figure 13.3 shows the trend in risk
vulnerability across domains over the past decade. Institutional and conflict
vulnerability have remained high over the 2013-2023 period, while vulnera-
bility from climate hazards significantly increased in 2023.

Figure 13.4 shows the trends in risk resilience across domains over
the past decade. Resilience to institutional and conflict risks have
decreased over this period (levels of 0.20 and below), driving an overall

weaker resilience.
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FIGURE 13.3 Risk vulnerability ranked by domain, Sudan
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FIGURE 13.4 Risk resilience ranked by domain, Sudan
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FIGURE 13.5 Drivers of vulnerability, Sudan, 2018 and 2023
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Figures 13.5 and 13.6 compare the drivers of risk (from highest to low-
est risk) between 2018 and 2023. Figure 13.5 shows a significant increase in
vulnerability for the categories of conflict intensity, conflict history, disas-
ter impact, reliance on agriculture, and political instability, with little to no
improvement in other drivers of vulnerability. For 2023, only 4 of 15 drivers of
vulnerability are ranked at medium risk or less, and 4 drivers are ranked at the
highest risk level (above 0.80).

Figure 13.6 shows the drivers of resilience ranked from lowest (higher risk)
to highest (lower risk) resilience. Risk drivers under the institutional domain,
namely rule of law and government effectiveness, have experienced the most
notable deterioration, while drivers of risk under the climate hazards domain,
namely adaptation strategies and adaptation finance, have undergone notable
improvements in resilience. With the collapse of the economy, drivers of resil-
ience have deteriorated; most notable are economic growth, which records the
lowest possible score of zero, and fiscal space.
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FIGURE 13.6 Drivers of resilience, Sudan, 2018 and 2023
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Sudan: Conflict risk

Sudan’s conflict pathway is characterized by violent clashes, interethnic dis-
putes, and regional spillovers. More than 30,000 conflict-related fatalities have
been recorded since April 2023 (ACLED 2025), and more than 10 million
people have been displaced (UNHCR 2025), leading to the largest internal
displacement crisis worldwide. Both conflict vulnerability and resilience have
deteriorated over the past decade (Table 13.2).

TABLE 13.2 Conflict risk, Sudan

Pathway Domain Vulnerability Resilience Overall Score

Conflict Conflict Very High Very Low

Source: Authors, based on UNESCWA (2025).

Figure 13.7 presents the relationship between conflict risk vulnerabil-
ity and resilience of the 22 Arab countries. Each circle represents an Arab
country, with the size of the circle denoting the population size relative to
the region.

The figure shows that countries with high vulnerability also tend to have
low resilience to risks. Countries in the Gulf Cooperation Council are rela-
tively high in resilience and low in vulnerability, while countries in the frag-
ile and conflict-affected situations category are low in resilience and high
in vulnerability.

Compared to other Arab countries, Sudan has one of the highest levels of
vulnerability and lowest levels of resilience for 2023, with risks that are the
same as or similar to other conflict-affected countries in the region, including
Palestine, Somalia, Syria, and Yemen.

As shown in Table 13.3, most of the drivers of conflict risk are at high lev-
els (that is, high vulnerability or low resilience) and have generally deteriorated
over the past decade. Most notably, conflict-related risks have escalated to
dangerous levels over the past five years, including both internal conflict and
conflict in neighboring countries (Figure 13.8). Drivers of resilience are also at
very high levels (0.20 or below), apart from military capacity, though even this
driver has deteriorated significantly over the past decade.

The struggle between the SAF and RSF has triggered additional violence
among ethnic militias and armed groups, further fragmenting the security
landscape and leading to a deterioration of already low territorial integrity.
Political instability has worsened, with no effective governance or ceasefire
agreements in sight. Neighboring conflicts in Chad, Ethiopia, and South
Sudan are exacerbating cross-border violence (UNOCHA 2024).
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FIGURE 13.7 Conflict vulnerability and resilience, Sudan, 2023
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TABLE 13.3 Drivers of vulnerability and resilience for conflict risk, Sudan

Risk Levels: Very High High Medium Low

Driver 2013 2018 2023 Trend
Conflict intensity
Conflict history

Vulnerability o -
Political instability
Neighboring conflict
LEOERDICH VA 0.06 0.0 0.02  H
. Displacement resilience
Resilience ~ ~ EEEEEEEEEE S T

Voice and accountability ————————
Military capacity 0.73 0.50 041  NEINnNmmsmsm

Source: Authors, based on UNESCWA (2025).
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FIGURE 13.8 Conflict fatalities in Sudan and near Sudan (within 100 km), 2020-2024
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As shown in Figure 13.9, conflict-related fatalities have significantly
increased over the past two years to total more than 30,000 deaths since the
outbreak of conflict in 2023 (UNHCR 2025; ACLED 2025).

The number of refugees leaving the country has slightly decreased but
remains high, at around 1 million people per year since 2018, as shown in
Figure 13.10 (UNOCHA 2024; IDMC 2025).

The slight decline in the number of refugees can be attributed to an
increase in conflict in neighboring countries and a decrease in the number
of people who can mobilize resources to leave the country. These factors may
also explain why the number of internally displaced persons has quadrupled
over the past five years and surged since the beginning of the conflict in 2023
(IDMC 2025). The combination of conflict and the deteriorating economy
has also contributed to a rapid rise in the number of people in need of human-
itarian assistance, who now constitute more than half of the entire country’s
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FIGURE 13.9 Conflict fatalities and refugees, Sudan, 2018-2024

1,500,000 - r 20,000
Fatalities 17500
1,250,000 - 15,622
15,000
1,000,000
12,500
7] 7]
8 Refugees £
(=21 . L =
2 750,000 865,510 10,000 S
-4 w
7,500
500,000 -
- 5,000
250,000 -
- 2,500
0 0

2018 2019 2020 2021 2022 2023 2024

Source: Authors, based on UNHCR (2025) and ACLED (2025).

FIGURE 13.10 People in need and internally displaced people, Sudan, 2018-2023
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FIGURE 13.11 Climate vulnerability and resilience in various countries, 2023
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population (UNOCHA 2024; IDMC 2025). Unfortunately, the continued
fragmentation of Sudan’s security landscape indicates that conflict is likely to
persist, exacerbating political instability and humanitarian suffering.

Sudan: Climate and natural resource risks

Sudan is one of the most climate-vulnerable nations globally, with frequent
floods, droughts, and rising temperatures worsening food insecurity and dis-
placement (Figure 13.11 and Table 13.4). The combination of extreme climate
events and conflict-driven displacement has created a dual crisis, straining
Sudan’s ability to adapt. Unless climate adaptation strategies are implemented,
millions will remain at risk of food and water shortages.
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TABLE 13.4 Climate risk

Pathway Domain Vulnerability Resilience Overall Score

cl" 1ate Low S| nificant
t azards Igh Medium |gn|f|c

Source: Authors, based on UNESCWA (2025).

Both domains for the climate risk pathway—natural resources and climate
hazards—are at significant risk levels. Sudan’s vulnerability to climate risk is
among the highest in the Arab region, second only to Iraq, and resilience is the
third lowest in the region after Palestine and Syria.

Natural resources

The combination of conflict and climate change has stressed the country’s
already vulnerable water and land resources. Desertification is reducing avail-
able farmland, triggering land disputes and conflict. Sudan’s vulnerable pop-
ulation is more heavily reliant on agriculture, and the decline in crop yields in
2024 has exacerbated the already worsening food security.

TABLE 13.5 Drivers of vulnerability and resilience for natural resources risk, 2013-2023

Risk Levels: Very High High Medium Low

Driver 2013 2018 2023 Trend
Reliance on agriculture 034 NINNERNNass

Vulnerability .
Water scarcity

. Water resilience
Resilience -
Land resilience

Source: Authors, based on UNESCWA (2025).

Climate hazards

In addition to conflict vulnerabilities, Sudan is exposed to myriad climate
change impacts, including drought and flooding, which are likely to increase
in both frequency and intensity in the coming decades.

As of October 2024, UN experts warned that the country was facing
one of the “worst famines in decades,” adding that the beginning of the
rainy season and associated flooding in eastern and northern Sudan was
exacerbating the challenge by damaging agriculture and livestock losses,
as well as negatively impacting water quality (OHCHR 2024). Regions
such as Darfur have long suffered from intensifying drought conditions
(UNEP 2021). Areas exposed to drought are also particularly vulnerable
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TABLE 13.6 Drivers of vulnerability and resilience for climate hazards risk, Sudan

Risk Levels: Very High Medium Low

Driver 2013 2018 2023 Trend
Vulnerability Disaster impact 0.27 0.23 — ] ]
Adaptation strategies m
Resilience P o g ===-N100N
Adaptation finance 0.50 e 11 ]

Source: Authors, based on UNESCWA (2025).

to flooding when heavy rains do occur, as the ground is too dry to absorb
excessive rainfall.

According to climate projections from the Regional Initiative for the
Assessment of Climate Change Impacts on Water Resources and Socio-
Economic Vulnerability in the Arab Region (RICCAR), by as early as 2025,
Sudan’s mean temperate may increase by 1.1 degrees Celsius compared to
the reference period (1981-2000). On average, the country’s mean tempera-
ture has increased by more than 0.07 degrees Celsius per decade, as shown
in Figure 13.12.

With respect to precipitation, RICCAR projections are more variable
(Figure 13.13). In the Blue Nile Basin area, precipitation is generally decreas-
ing, while in the Sahara, rainfall will become more sporadic. Combined, these
projections indicate that drought conditions are likely to worsen in the north-

ern Sahara, while the Sahel will be affected by elevated flood risks.

Sudan: Development risks
Sudan’s economic collapse is accelerating, with hyperinflation, skyrocket-
ing food prices, and mass unemployment driving severe financial instability.
The country’s institutions have collapsed, leaving millions without access to
education, healthcare, or legal protections. Moreover, Sudan’s social fabric
has been severely weakened, with high levels of displacement, gender-based
violence, and collapsing public services. Institutions lack the capacity to
enforce rule of law, deliver essential services, or coordinate humanitar-
ian efforts.

Thus, Sudan faces significant risks in all three development risk path-
ways (economy, society, and institutions) (Table 13.7). Regionally, the coun-
try’s development risk vulnerability is one of the highest and resilience one

of the lowest, marginally surpassed only by conflict-entrenched Arab states
(Figure 13.14).
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FIGURE 13.12 Mean change in temperature by 2025 (2016—-2035) compared to the reference
period (1981-2000), RCP 8.5, Sudan
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FIGURE 13.13 Mean change in precipitation by 2025 (2016—-2035) compared to the reference
period (1981-2000), RCP 8.5, Sudan
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TABLE 13.7 Development risk, Sudan

Pathway Domain Vulnerability Resilience Overall Score
Economy Medium Low Significant
Development Society High Low Significant

Institutions Very High Very Low Severe

Source: Authors, based on UNESCWA (2025).

FIGURE 13.14 Development vulnerability and resilience, various countries, 2023
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Economic risks

Sudan’s economic collapse is one of the worst in the Arab region, with hyper-
inflation, rising poverty, and failing public services.

Economic vulnerability is primarily driven by food insecurity. However,
due to the lack of data from Sudan’s government and reputable international
sources, the true extent of food insecurity, which is rapidly accelerating toward
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TABLE 13.8 Drivers of vulnerability and resilience for economic risk, Sudan

Risk Levels: Very High High Medium Low

Driver 2013 2018 2023 Trend
Financial dependence
Vulnerability Food insecurity ) 0.63 0.63
Income inequality 0.40 0.40 040 | gesEEEEEEEE
Economic development sEEEEEEEEEE
Resilience E‘conom|c growth . . R ——
Fiscal space

Technological development

Source: Authors, based on UNESCWA (2025).

FIGURE 13.15 Acute food insecurity, Sudan, 2020 and 2024
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a full famine, is examined through data and projections from the Integrated
Food Security Phase Classification.

Over the past five years, acute food insecurity increased from phase 2
(stressed) in most of the country to phase 3 (crisis) or higher in all 17 states,
as shown in Figure 13.15. With conflict and climate crises underpinned by
overstressed natural resources and a lack of institutions, food insecurity is pro-
jected to increase further.
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FIGURE 13.16 Real GDP growth and inflation, Sudan, 2013-2025
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Sudan’s economy is on a steep downward trajectory, with gross domes-
tic product (GDP) contracting by 20 percent in 2024 and an additional
8.3 percent decline expected in 2025 (Figure 13.12). The Sudanese pound
has lost more than 200 percent of its value, leading inflation to surpass
242 percent in 2024 and making food and basic goods unaffordable, especially
given that more than 58 percent of the working population is unemployed.

Risks to society

Sudan’s social risk domain is driven by high levels of vulnerability in employ-
ment and health, as well as low levels of resilience in basic services, including
education, water and sanitation, and social protection (Table 13.9).
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TABLE 13.9 Drivers of vulnerability and resilience for social risk, Sudan, 2013-2023

Risk Levels: Very High High Medium Low

Driver 2013 2018 2023 Trend
Unemployment

Youth bulge

Infant mortality

Maternal mortality

Education

Social protection

Water and sanitation services
Health coverage

Gender equality in education

Vulnerability

Resilience
EEEEEEEEE

==aniENENEE
Female participation in labor

Source: Authors, based on UNESCWA (2025).

While both infant and maternal mortality have slightly decreased over
the past decade, weak governance, food insecurity, and the collapse of public
infrastructure such as hospitals will likely have significant negative impacts.
High unemployment, combined with a large youth bulge and ongoing con-
tlict, is also leading to further destabilization through even higher risks of
conflict and political violence.

Risks to institutions

The conflict has caused major disruptions to basic service delivery, which have
been further compounded by the collapse of public institutions. Institutional
vulnerability and risk are being exacerbated through the fragmentation of
public institutions and their human resources.

TABLE 13.10 Drivers of vulnerability and resilience for institutional risk, Sudan, 2013-2023

Risk Levels: Very High High Medium Low

Driver 2013 2018 2023 Trend
Vulnerability Corruption

Rule of law
Resilience Government effectiveness

Online government services [T T T —

Source: Authors, based on UNESCWA (2025).
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FIGURE 13.17 Changes in institutional resilience, Sudan, 2013-2023
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Corruption remains unchecked, further weakening public institutions.
The steep decline in institutional resilience is notable through the marked
deterioration of the rule of law, as well as government effectiveness, which fell
significantly in 2023.

Conclusion and policy recommendations:
Strengthening drivers of resilience in Sudan

The interconnected crises of conflict, economic failure, climate shocks, and
governance collapse are driving Sudan toward a protracted humanitarian
catastrophe. With the ongoing warfare between the SAF and RSF, increased
violence in Darfur, and regional spillovers, this escalation in conflict poses an
immediate threat to many lives. Climate vulnerability, including severe flood-
ing, drought, and desertification, reduces food and water security. Largely
due to these factors, Sudan’s economic situation is grim, with steep declines
in GDP, hyperinflation, and soaring unemployment. Weak governance is
reflected in the country’s institutional collapse, which has led to a breakdown
in law, service delivery, and social protection, and has greatly limited options
for improvement.

These overlapping crises of conflict, economic collapse, and climate shocks
have eroded state capacity and left millions highly vulnerable. Addressing
these challenges requires a multidimensional approach to tackle the conflict,
climate, and development pathways simultaneously, while also prioritizing
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resilience-building at every level to reduce the humanitarian crisis and build
national peace assets.

First, political will must be matched with targeted interventions that
strengthen resilience. National, regional, and international actors should
commit to risk-informed strategies that not only respond to immedi-
ate humanitarian needs but also address the structural drivers of fragility,
such as weak governance, deteriorating institutions, and reliance on cli-
mate-stressed agriculture.

Second, operationalizing the humanitarian-development-peace nexus is
essential. Efforts should go beyond parallel interventions to focus on inte-
grated action around shared priorities: protecting livelihoods, expand-
ing access to basic services, and enhancing social cohesion. Coordinated
programming can reduce duplication, increase efficiency, and amplify
impact, particularly in highly vulnerable areas affected by displacement and
food insecurity.

Third, resilience-building should be mainstreamed across all actors at the
local, national, regional, and multilateral levels. Local institutions, civil soci-
ety, and community organizations must be empowered as frontline partners,
while international and multilateral agencies align their investments to rein-
force, rather than substitute, local capacity.

Finally, strengthening peacebuilding assets is critical. Inclusive governance,
rule of law, and equitable access to resources should be prioritized as foun-
dations for sustainable recovery. Integrating climate adaptation and conflict
prevention into development planning can help mitigate future risks while
creating pathways for long-term stability.

In sum, Sudan requires a comprehensive, coordinated, and resilience-cen-
tered strategy that bridges humanitarian relief with development and peace-
building. Without such an approach, the cycle of crisis and fragility will
deepen, undermining prospects for recovery and stability.

Marlene Sara Hess, Ziad Khayat, and Ann Tomaszkiewicz, all of ESCWA, provided the figures, data, and analy-
sis for the climate change portions of this chapter.
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Chapter 14

A SUDANESE STRATEGY FOR POSTCONFLICT,
AGRICULTURE-LED TRANSFORMATIVE GROWTH

Ibrahim Elbadawi

he intense factional war between the Sudanese Armed Forces (SAF)
Tand the paramilitary Rapid Support Force (RSF) that erupted in

April 2023 has devastated Sudan. This war is a tragic legacy of the klep-
tocratic regime of General Omar Al-Bashir, which ruled the country from
1989 until it was deposed by the leadership of the two armies in 2019, follow-
ing a massive popular uprising in December 2018 (see Chapter 2 for details).
The presence of a divided military institution in Sudan has been attributed
to the coup-proofing strategy of “coup-fearing” autocrats, who were willing
to undermine the state’s military effectiveness to extend their own tenure
(Powell 2014)."

Sudan’s current internal conflict resembles an interstate war in terms

of the intensity of violence, destruction, and death, as well as the immense
humanitarian crisis it has created. The death toll is estimated to be more
than 44,000 as of September 2025 (ACLED 2025), though some assess-
ments suggest fatalities could exceed 150,000 when accounting for deaths
from violence, starvation, and disease (Sampson 2025). Even using the low
estimate, the conflict ranks as the fourth-deadliest ongoing conflict in the
world, according to the Conflict Index produced by the Armed Conflict
Location and Event Data Project (ACLED), an organization that collects
conflict and crisis data.” It has left more than half of Sudan’s population in
need of humanitarian aid, and nearly 12 million people have been displaced.
Of these, 7 million people are displaced internally, while 4.5 million have
sought refuge in neighboring countries, making Sudan the largest displace-
ment crisis in the world (UNOCHA 2025; UNHCR 2026). Moreover,
because this war has been fought in the capital and other major cities, it has
substantially damaged the country’s industrial base, education, and health

1 See Elbadawi and Fiuratti (2024) for an extensive discussion of the rift between the leadership
of the two armies and the ensuing conflict.

2 https://acleddata.com/conflict-watchlist-2025/sudan/
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facilities. It has also caused the collapse of critical services—including com-
mercial, financial, and information and communications technology (ICT)
services—and eroded state capacity, with detrimental impacts on food secu-
rity and livelihoods.

This chapter aims to inform Sudan’s national renewal and reconstruc-
tion, once peace is achieved. Obviously, the most urgent need for Sudan, and
a prerequisite for economic revival, is ending the current destructive war and
building a genuine, sustainable peace. This will require a broad-based peace
process in which civilian stakeholders, such as political parties, civil society,
and local communities, all have seats at the table as part of a national peace
conference. Peace initiatives have been mounted previously by several regional
and international actors, including the African Union, the Intergovernmental
Authority on Development (IGAD), and the Jeddah Forum, but these have
met with limited success. Unfortunately, in the absence of a credible peace
process for ending this war or a decisive win by either of the two armies, the
worst is yet to come. Already, the high-intensity violence is evolving into a
large-scale, long-duration ethnic and regional war.

Throughout this chapter, we treat peacebuilding and national renewal as
elements of the “enabling environment” for transformative agriculture-led
growth that is the best hope for securing peace for the long term. In other
words, ending the war, rebuilding institutions, and restoring social cohesion are
not parallel goals; they are growth-critical public goods that will make input
markets, value chains, and investment in agro-industry possible at scale. This
framing guides our discussion of Sudan’s future in this chapter.

In the following section, we argue that even if regional efforts succeed
in ending the war, Sudan will still need a hybrid UN/regional multidimen-
sional peacekeeping operation (PKO). In addition to enforcing and keeping
the peace, a PKO would support several critical components of a transition
agenda, such as meaningful security reforms commensurate with accepted
international norms, capacity building, and institutional development.
However, experience shows that, while such comprehensive UN-led mis-
sions have been successful in enhancing the guality of peace, they usually fail
in sustaining it after the United Nations (UN) withdraws, especially in eth-
nically divided societies such as Sudan. Maintaining peace requires transfor-
mative economic growth that addresses interethnic grievances and promotes
interethnic cooperation. We review available evidence on this thesis to make
the case for embedding the envisaged PKO in a national renewal and devel-
opment agenda, anchored around the goal of sustained, transformative eco-
nomic growth.
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Unfortunately, most of the scholarship community and most country expe-
riences suggest that elites will choose growth-depressing, inefficient policies and
institutions over growth-promoting policies in order to maintain their political
power and hence their continued ability to access rents. In the next section, we
review the main debates about why some elites chose to “gamble” on develop-
ment by tying their legitimacy and accession to power to their success in achiev-
ing tangible economic improvements, especially sustained economic growth
that transforms lives and enhances the social welfare of the broad population.
In the subsequent section, we contrast the strategies of the elites of the Sudan
Bashir regime to those of the Ethiopian Peoples’ Revolutionary Democratic
Front (EPRDF) and ask why the Ethiopian elites chose economic legitimacy
as an instrument for maintaining political power, while the Sudanese regime
opted for kleptocracy fueled by rent distribution as the main tool for holding
onto power. Using the insights from these two case studies, we glean some les-
sons for promoting pro-growth coalitions in postconflict Sudan.

In the penultimate section, we argue that Sudan’s diverse and richly
endowed agriculture sector could be both the main driver of growth and a
magnet for attracting the foreign direct investment (FDI) needed for financ-
ing the envisaged transformative agriculture-led economic growth. Sudan’s
agriculture sector has long been seen as a potential breadbasket, with poten-
tial to attract large-scale FDI associated with regional food security initiatives,
especially from the capital-surplus Gulf Cooperation Council (GCC) coun-
tries. Recent global supply chain disruptions have significantly enhanced the
drive toward re-localization and regional cooperation, especially for food secu-
rity, and would undoubtedly generate renewed interest in Sudan’s agriculture
sector, once the current war is ended and the country manages to embark on
deep economic reforms that anchor positive expectations about the future.
The final section offers conclusions.

Building peace for reconstruction

and national renewal for Sudan

As we look toward the postconflict era, we identify peace, reconstruction, and
national renewal as the “enabling environment and critical public goods” for
food security, agrifood system development, and inclusive growth. Within a
multistakeholder approach, UN/regional PKOs are external facilitators with
unique skills in civilian protection, de-escalation, and institutional support—
functions that lower transaction costs, reduce risk, and crowd-in private and
donor investments along food and agriculture value chains.
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As a prerequisite for reconstruction and transformative development, the
envisaged peace must go beyond just ending the war. A peace process that only
aims to end the conflict and is primarily confined to the military protago-
nists in civil wars and anchored around power-sharing agreements (PSAs) has
been called a “negative” peace. Sudan has experienced this kind of peacebuild-
ing efforts, including four PSAs, supported by the international and regional
communities, but these all failed to achieve sustainable peace and some led
to disastrous outcomes. This disappointing history is consistent with predic-
tions from the peacebuilding literature, which suggests that peace agreements
confined to the military protagonists in a civil war, such as the Sudanese
PSAs, are unlikely to lead to inclusive postconflict democratic transitions
(Elbadawi 2008).

Sudan needs a broad-based peace process in which civilian stakehold-
ers, such as political parties, civil society, and local communities, have seats
at the table as part of a national peace conference. Such a comprehensive
approach to peacebuilding would encompass building the economic, polit-
ical, and social institutions and attitudes required not only for the peaceful
settlement of the current conflict but also the prevention of future conflicts.
Doyle and Sambanis (2006) call this approach “participatory peace,” which
includes not only an end to war but also ensures no significant residual vio-
lence, undivided sovereignty, and a minimum level of political openness.
Their empirical model of peacebuilding specifies the probability of suc-
cess as proportional to the area of a “peacebuilding triangle,” with the three
sides determined by (1) the prevalence of hostilities/social cohesion, (2) local
capacities for postwar recovery and development, and (3) international capa-
bilities to support peacebuilding. A high level of hostilities reduces the area
of the triangle, as does a low level of local capacity; the area can be expanded
by robust international capabilities. Thus, international capacity can ame-
liorate the negative impacts of limited social cohesion and local capacity in
peacebuilding efforts.

Based on this model, achieving participatory peace in Sudan is likely to
be extremely challenging. As we have shown elsewhere,’ even by the standard
of postconflict societies, Sudan is characterized by low intercommunal trust
and social cohesion as well as low local competency. Compared to previous
civil wars in Sudan and elsewhere, the death, displacement, and destruction
caused by this war are unprecedented, and there are signs that the war has fur-
ther hardened the country’s social divisions. In turn, this has fueled aggressive

3 See Elbadawi and Fiuratti (2024) for detailed review of the evidence.
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recruitment campaigns—largely along ethnic and regional lines—by both
factions in the war, further depreciating the country’s already low social capi-
tal. The Global Social Capital Index, which comprises indicators of societies’
capacity to generate social cohesion and a certain level of consensus, ranked
Sudan at 176 out of 192 countries in 2024.*

Moreover, while the main protagonists in the conflict remain the SAF
and RSF, there is mounting evidence of increasing foreign meddling and
social fragmentation. According to ACLED’s 2025 watchlist on Sudan, “sev-
eral armed groups, often seeking foreign backing, are positioning themselves
to fill power vacuums across the country and establish themselves as security
providers. Popular Resistance Forces [dominated by followers of the so-called
Islamic Movement]—armed militias consisting of civilians in arms—have
emerged in several regions with support from SAF, opening the door for the
proliferation of armed groups and small arms. Eritrea opened its borders and
established training camps for SAF-allied forces in the east, bolstering its
influence along the Red Sea coast. These moves have raised fears that eth-
nic conflicts in the region may reignite” (Birru 2024). On the other hand,
“the RSF’s decentralized and horizontally organized structure, which builds
on existing communal social networks, could also lead to fragmentation and
exacerbate violence.”

In terms of local competency, Sudan ranks very low on the multifaceted
Global Sustainable Competitiveness Index relative to the global averages
(Figure 14.1). It was also among the 10 African countries with the largest
population without access to electricity in 2021.

The case for a multidimensional UN PKO

In terms of the Doyle and Sambanis peacebuilding triangle, Sudanese politi-
cal and civil society actors must address two sides of the triangle: the country’s
war-ravaged social capital and depleted institutional capabilities. This would
require building a broad-based coalition for civil democratic peace. However,
in view of the massive destruction and the evolving military contest between
the two armies, it appears virtually impossible to end this war, much less to
build sustainable peace, without external support. In particular, we argue that
to secure a real chance for peace, the third side of the peace triangle must be

4 Countries ranked lowest by SolAbility’s Global Social Capital Index are characterized by fre-
quency of crimes, violent conflict, low availability of healthcare services and child mortality,
limited freedom of expression, and unstable human rights situations. https://solability.com/
the-global-sustainable-competitiveness-index/social-capital-index

5 https://solability.com/the-global-sustainable-competitiveness-index



https://solability.com/the-global-sustainable-competitiveness-index/social-capital-index
https://solability.com/the-global-sustainable-competitiveness-index/social-capital-index
https://solability.com/the-global-sustainable-competitiveness-index

314 CHAPTER 14

FIGURE 14.1 Sudan’s domestic capabilities relative to the global average
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Source: Data on global sustainable competitiveness index are from SolAbility (n.d.). https://solability.com/the-global-sustainable-
competitiveness-index

Note: The Global Sustainable Competitiveness Index measures competitiveness of countries based on measurable, quanti-
tative indicators derived from reliable sources, such as the World Bank, the International Monetary Fund, and various United
Nations agencies. These indicators are grouped into six sub-indexes: Natural Capital, Resource Efficiency and Intensity, Social
Cohesion, Intellectual Capital, Economic Sustainability, and Governance Efficiency.

provided by an adequately mandated and fully equipped multidimensional,
transformative UN/regional PKO. Such a hybrid operation, undertaken by a
joint UN and African PKO, could not only help enforce and maintain peace
but also support the much-needed security reforms for rebuilding a profes-
sional armed force that is apolitical and totally divorced from dealings in com-
mercial activities or any form of economic interest. It is pertinent to stress
that, unlike unilateral, nonneutral external interventions by individual coun-
tries, UN PKOs are conducted in accordance with, and in deference to, the
sovereignty of the host state.®

6 See, for example, https://peacekeeping.un.org/en/mandates-and-legal-basis-peacekeeping



https://peacekeeping.un.org/en/mandates-and-legal-basis-peacekeeping
https://solability.com/the-global-sustainable-competitiveness-index
https://solability.com/the-global-sustainable-competitiveness-index

A SUDANESE STRATEGY FOR POSTCONFLICT, AGRICULTURE-LED TRANSFORMATIVE GROWTH 315

How successful have UN PKOs been?

The literature provides robust evidence on the positive impact of essentially
all types of UN missions, especially those with strong, multidimensional man-
dates.” Using an updated version of Doyle and Sambani’s dataset and applying
different estimation strategies to analyze the short- and long-term effects of
UN peace missions, Sambanis (2008) corroborated the findings of the carlier
literature and produced further results, some with far-reaching implications
for the case of Sudan.

First, he finds that a ceasefire treaty between the two warring parties is a pre-
condition for a UN or hybrid UN/regional multidimensional PKO. A ceasefire
treaty was the key objective of regional peace initiatives in Sudan, such as the
Jeddah Forum and the IGAD initiatives. Unfortunately, such a treaty remains
elusive, and if anything, more death, destruction, and humanitarian catastro-
phe may be required before it can be achieved. As rational choice models of war
predict, it takes time for the warring parties in lethal conflicts to recognize the
limited utility of continuing the war and appreciate the benefits of a peaceful
settlement. However, Sambanis finds that the very same factors that eventually
make a peace treaty possible tend to have a strong negative impact on the proba-
bility of success of participatory peace. It is precisely in these circumstances that
the UN is useful: it can help parties implement peace when it is in their interest,
despite a high degree of hostility.

Second, the above findings are particularly important for Sudan’s peacebuild-
ing strategy. In view of the high stakes for the two warring military protagonists,
both might opt for a PSA-type settlement that would guarantee their continued
dominance of politics and the economy postcontflict. For regional peacebuilding
actors, such a settlement might appear expedient, but a PSA is bound to repro-
duce the failed legacy of previous PSAs. To guard against this type of “negative”
peace, a full-fledged, sufficiently mandated UN PKO is critical for Sudan.

Third, while UN missions are effective in implementing agreements and
promoting broad-based participatory peace and democracy, their influence
tends to fade in the longer run after the operation is concluded. However,
Sambanis finds that sustained, transformative growth helps countries avoid
postconflict relapses and maintain peace in the long run. Strikingly, he finds
that despite the negative effects of lingering postwar hostility, countries with
higher levels of income and fast-growing, more diversified postconflict econo-
mies are far more likely to experience longer-lasting peace.

7 See, for example, Doyle and Sambanis (2000; 2006); Fortna (2004; 2008); Gilligan and Sergenti
(2008); and Sambanis (2008).
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Therefore, the benefits of sustained, transformative growth are particularly
high for a country like Sudan, where intense wartime interethnic hostilities are
likely to persist for some time in the aftermath of the war. This is compounded
by the fact that Sudan has long suffered from the resource curse—even before
the current war—while illicit gold mining has since become one of the princi-
pal sources of financing for the war.*

How could sustained, transformative economic growth promote
long-lasting peacebuilding?

It has been argued that transformative economic growth can effectively improve
interethnic cooperation by increasing nationwide economic progress and wel-
fare across ethnic groups, thus mollifying interethnic hostilities. In socially frag-
mented societies, growth-promoting interethnic cooperation would, therefore,
support “sustainable peace,” which is defined by the UN Security Council as
“an attempt after peace has been negotiated or imposed, to address the sources
of present hostility and build local capacities for conflict resolution.” This con-
cept of peace hinges on the “capacity of a sovereign state to resolve the natural
conflicts to which all societies are prone by means other than war” (Doyle and
Sambanis 2000, 3).

Growth is not only a major driver of sustainable peace but also a major deter-
minant of sustainable democracy.” Modernization theory argues that as coun-
tries develop through economic growth, social structures become more complex
and labor more active, technological advances empower producers, civil society is
also empowered, and dictatorial controls become less effective; growth thus fuels
the transition from autocracy to democracy (Lipset 1959; Elbadawi and Makdisi
2017). In socially fragmented societies, growth-propelled processes of modern-
ization, such as industrialization, accelerated urbanization, universal education,
and access to mass media, promote interethnic deliberation, interaction, and ulti-
mately supra-ethnic cooperation and national identification, as ethnic and other
communal forms of subnational group identification diminish.

However, some scholars have argued that the rapid transformations associated
with modernization can create uncertainties that strengthen the need for ethnic
solidarity as well as opportunities that can best be captured by exploiting network
externalities within social groups. As a result, ethnic group identification may not

8 See, for example, a recent study by the Sudan Transparency and Policy Tracker (STPT 2024):
https://mcusercontent.com/b3101ea3866029414729ab5Se5/files/c8f448d8-cfac-5¢67-9571-
£8635d4b632¢c/GoldSectorEN.pdf

9 See Rodrik and Wacziarg (2005); Collier and Rohner (2008); Epstein et al. (2005); Elbadawi and
Makdisi (2011; 2016).
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wane immediately and may even grow stronger (Robinson 2014). Nonetheless,
to the extent that modernization has a stronger positive impact on national rela-
tive to ethnic identification, nation-building is still feasible. In the words of Paul
Collier, “A society can function perfectly well if its citizens hold multiple iden-
tities, but problems arise when those subnational identities arouse loyalties that
override loyalty to the nation as a whole” (Collier 2010, 52). Robinson (2014)
tested this hypothesis about group identification using individual-level survey
data on national versus ethnic identification from a representative sample of cit-
izens in 16 African countries. The results lend support to the classic moderniza-
tion theories by showing that living in urban areas, having more education, and
being formally employed in the modern sector are all positively correlated with
identifying more strongly with the nation than with one’s ethnic group."
However, in Robinson’s study, though the focus on “the role of large-scale
social transformations—economic modernization and colonialism—rather
than on political agency in explaining patterns of group identification in Africa
today” is justified, the case of Tanzania is an outlier, which could be explained by
neither modernization nor by colonial legacy, making it clear that national pol-
icy has an important role to play. The data showed Tanzania was the best per-
former in terms of national identification due to highly effective nation-building
policies consistently pursued since the country’s independence, such as “the
widespread use of a single common language (Kiswahili), the nationalist content
of primary school education, and the equitable distribution of state resources in

the early post-independence” (Robinson 2014, 737-738).

The political economy of growth:

An overview of the theory

In this section, we review political economy considerations that shape outcomes
postconflict, such as de jure versus de facto power and ideas versus interests.
These determine whether elites will “bet” on development and accept policy
designs that channel rents toward productivity. Examples include competitive
allocation of foreign exchange for inputs and competitive exchange rate policies
for exports, secure land-user rights, and impartial regulation of food safety and
export standards. Without this support, agriculture-led growth cannot scale up
and peace dividends will dissipate.

10 Robinson also tested the “African colonial legacy” hypothesis and found that the “purported
obstacles to national unity in Africa—highly diverse states and partitioned ethnic groups—are
actually associated with higher levels of national versus ethnic identification” (Robinson 2014).
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The achievement of transformative, widely shared growth is clearly a
worthwhile national project in its own right, but it is also critically import-
ant for sustainable peacebuilding, especially in socially fragmented societies.
Yet most incumbent elites, including those ruling over conflict-prone, frag-
ile societies, rarely espouse growth-promoting policies and institutions, such
as strong property rights, measured and effective regulation, or competitive
real exchange rates. The evidence suggests that elites will likely choose inef-
ficient policies (broadly defined to include institutions) in order to maintain
their political power and hence their ability to access rents in the future.!

For example, in their analysis of the limited industrialization in 19th century
Europe, Acemoglu and Robinson (2006) explain that the incumbent elites

in some European countries reckoned that growth-oriented industrialization
and the ensuing expansion of the urban middle class was bound to under-
mine their entrenched rural-based political power and, hence, their capacity to
expropriate economic rents.

To begin the analysis for Sudan, we focus on three contributions to the lit-
erature that ask highly relevant questions for building a national agenda for
transformative economic growth in postconflict Sudan.

Why are political transformations sometimes not sufficient to
achieve better economic outcomes?

This question was addressed in another paper by Acemoglu and Robinson
(2008), who used a theoretical model composed of two groups: elites and
citizens. They show that economic outcomes are determined by the interac-
tion between de jure political power—which is controlled by political insti-
tutions, such as constitutions, elections, and parliaments—and de facto
political power—which is determined by the elites rather than by institu-
tions. The clites are assumed to be more capable and more interested than
the general public in investing in de facto political power because of their
“wealth, weapons, or ability to solve the collective action problem.” The key
insight from this model is that, “a change in political institutions that mod-
ifies the distribution of de jure power need not lead to a change in equi-
librium economic institutions if it is associated with an offsetting change
in the distribution of de facto political power (e.g., in the form of bribery,
the capture of political parties, or use of paramilitaries)” (Acemoglu and

Robinson 2008, 268).

11 The political economy literature is dominated by this interest-oriented view. See for example,
Bates (2014), Acemoglu and Robinson (2006; 2012), and the literature cited therein.
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Sudan’s 2018 December Revolution was a massive popular uprising that
toppled a long-entrenched authoritarian regime and produced major politi-
cal transformation. The military elite who seized the opportunity to remove
the Bashir regime subsequently became partners with the revolutionary civil-
ian leaders. However, they were able, through the exercise of de facto politi-
cal power, to frustrate one of the key economic reforms intended to fight the
legacy of decades-long corruption and to eradicate the so-called tamkeen sys-
tem."” Using this instrument of kleptocracy, most notably the vast economic
assets controlled by the military, the leaders of the military and the remnants
of the deposed regime were able to co-opt the top brass of the armed forces
and militias and to finance a large-scale counter-revolutionary movement
(Elbadawi and Alhelo 2023). Thus, in terms of the Acemoglu and Robinson
thesis, the de facto political power of the military elite enabled them to par-
tially or even entirely offset the changes in de jure power brought about by the
December Revolution.

How can we explain divergent economic outcomes in essentially
similar political regimes?

In an insightful paper, Rodrik (2014) challenged the dominant strand of
political economy literature that held that vested interests are the ultimate
determinant of economic performance. Rodrik argues that “new ideas about
policy—or policy entrepreneurship—can exert an independent effect on equi-
librium outcomes even in the absence of changes in the configuration of polit-
ical power” (Rodrik 2014, 190). In this context, he argues that (1) elites can
creatively devise strategies that allow them to take advantage of improved
economic opportunities without losing power and (2) that the “restriction

on feasible strategies is often relaxed in practice” by innovation in the area of
political ideas, and he likens such “political innovation” to technological inno-
vation, which is commonly thought to relax resource constraints.

To corroborate his theory, Rodrik reports a few examples where elites
were able to pursue creative political ideas to relax political constraints in
order to “make themselves (and possibly the rest of society) better off with-
out undermining their political power” (Rodrik 2014, 199). Perhaps the most
compelling such experience is that of China, where the Communist Party’s
“state-directed industrialization, gradual concessions to the rising industrial
classes, diversification into commerce and industry, alliance with industrial

12 Tamkeen—an Arabic word for “empowerment”—was used to mean exclusive empowerment for
the narrow popular base of the Bashir regime.
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interests, and similar choices ensured elites could benefit from industrializa-
tion while retaining much of their power” (Rodrik 2014, 199). Another exam-
ple of an innovative political strategy adopted in China is the dual-track trade
reform implemented through special economic zones, where, “rather than
liberalize its trade regime in the standard way, which would have decimated
the country’s inefficient state enterprises, China allowed firms in special eco-
nomic zones to operate under near-free-trade rules while maintaining trade
restrictions elsewhere until the late 1990s. This enabled China to insert itself
in the world economy while protecting employment and rents in the state sec-
tor. The Chinese Communist Party was strengthened and enriched, rather
than weakened, as a result” (Rodrik 2014, 200).

What influences elites to bet, even to gamble, on development
through growth?

With a view similar to Acemoglu and Robinson (2008), Dercon (2023) argues
that, while institutions (broadly understood to include the formal and histor-
ical informal rules of the game) are important in shaping economic policies,
how those rules are “interpreted, followed, used, or abused” by the incumbent
elites is equally or more important. Elite groups, he argues, “have substantial
agency, which significantly impacts present outcomes. The starting point is
then to view the prevalent or dominant set of actions and behaviours by key
players in an economy as a collective action equilibrium, whereby some places
seem to be stuck in low-level equilibria and others in better ones... These equi-
libria are expectations equilibria: the actions of each player can be understood
as rational in view of what they expect others to do (or what they expect a
dominant coalition of others to do). A ‘better’ equilibrium in terms of growth
and development is present if there is a consensus that other influential players
will behave broadly consistent with such an outcome. In other words, there is
an clite bargain for growth” (Dercon 2023, 4).

However, Dercon argues, the choice of elites to favor growth-promoting
over economically inefficient but rent-enabling policies is always a gamble,
because there is no sure recipe for achieving transformative growth, only gen-
erally principles such as investing in physical and human capital and institu-
tions (Dercon 2022). A key question to ask, therefore, is what development
partners can do to minimize the uncertainty of such a gamble in order to
improve the odds of an elite commitment to growth-oriented policies.

In the following section, we first review the growth performance of Sudan
during the last 30 years of the Bashir regime, which opted for economically
inefficient kleptocratic polices and institutions. Second, we contrast this
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regime’s strategy with the case of the EPRDF elite in Ethiopia, who were able
to pursue “creative political ideas to relax political constraints” in the sense
used by Rodrik, enabling them to adopt growth-promoting policies while
maintaining power. Third, drawing on insights from the above political econ-
omy discussion, we address the key question of how the postconflict transition
in Sudan could be designed so that it underpins an elite bet on transforma-
tive economic growth. In response to this question, we discuss programs that
the international development community could adopt to increase the chance
of success and reduce risks of failure for the growth-promoting elites, while
reducing the gains from rent-seeking practices.

The political economy of growth:

A tale of two countries

Ethiopia’s growth experience illustrates how policy innovations (industrial
parks, logistics upgrades, targeted foreign exchange allocation, and perfor-
mance compacts) can mobilize agrifood value chains when political elites
seck economic legitimacy. For Sudan, a UN/regional PKO that secures major
transport corridors, protects critical infrastructure, and supports rule-of-law
would reduce risks for investors and enable a similar policy package to take
hold, provided that the transition design levels the political playing field and
curbs extra-constitutional vetoes.

The similarities and differences between Ethiopia and Sudan are aptly
characterized by Sarkar and de Waal (2023, 1): “These two large multi-ethnic
developing countries share a common border, the Blue Nile, and a host of
political and economic challenges from separatism to chronic food insecurity,
and both faced scenarios of imminent state failure at the cusp of the 1990s.
For a generation thereafter, the respective governments in Addis Ababa and
Khartoum pursued radically divergent political and economic policies, each
guided by its endowment and history, but also by leadership decisions. In the
policymakers’ caricature, Ethiopia became a model for an African develop-
mental state while Sudan reproduced a pathological rentierism that foretold
intractable crisis.”

Our analysis corroborates this characterization, highlighting the two
countries’ extremely divergent growth experiences and shedding light on their
very different governing elites. While the Sudanese economy stagnated for
15 years, the Ethiopian economy more than quadrupled. In less than one gen-
eration, the Ethiopian economy closed the gap of more than US$60 billion
that separated it from the Sudanese economy in 2004 (Figure 14.2), and
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FIGURE 14.2 Ethiopia’s and Sudan’s divergent growth paths
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FIGURE 14.3 Ethiopia’s per capita income is catching up to Sudan’s
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while per capita income in Sudan remained stagnant for 15 years, in Ethiopia
it nearly tripled, increasing from less than a fifth of the Sudanese per capita
income in 2004 to about halfin 2019 (Figure 14.3).

Ethiopia achieved an average annual growth rate of per capita income of
about 7 percent for a period of 15 years." In Sudan, however, growth was mod-
est and unstable, and almost collapsed in the aftermath of the secession of South
Sudan and the consequent loss of most of the country’s oil resources.

Most scholars share the view that states emerge as a result of agreement by
the elites to share the rent available under the existing power, no matter how
small it is. However, only in a few cases do ruling elites gamble on develop-
ment, meaning they are willing to sacrifice available rent for future growth
and development. This is always a gamble, which raises the question, why
would some elites take the risk, if success is not guaranteed?

Ruling elites might choose to gamble on development if they think eco-
nomic stagnation poses an imminent risk to the incumbent regime, as was
the case of the Chinese Communist Party (CCP) elites in the wake of the
Cultural Revolution. Under Chairman Deng Xiaoping, who assumed power
in 1976 following the death of Mao Zedong, the CCP leadership radically
restructured the party’s ideology and public policy and transformed China
through phenomenal growth. In other cases, such as countries emerging from
devastating civil wars, choosing to bet on development depends on the ability
of elites to learn from mistakes and engage in course corrections. In Ethiopia,
the ruling elites under Prime Minister Melees Zenawi decided to undertake
major economic transformation in 2004 after a decade pursuing an extreme
version of Marxism.

In view of their apparent economic success, the Ethiopian elites, therefore,
decided to build “economic legitimacy” as a basis for the regime’s power. In
Sudan, however, the elites of the Bashir regime continued to rely on the oil-
and gold-financed kleptocracy to hold on to power, at their own peril. The les-
sons from the experiences of the Ethiopian EPRDF and the Sudanese regimes
suggest that developmental authoritarianism'* has a better chance of survival
than does outright kleptocracy. However, equally important are the lessons

13 The Growth Commission report (https://www.growth-commission.com/) identifies “growth
miracle” developing countries as those that achieved or exceeded a threshold of 7 percent annual
average growth for 25 years—meaning that Ethiopia achieved more than half a miracle.

14 Developmental authoritarianism refers to a political system in which an authoritarian regime
justifies limits on political pluralism, civil liberties, and electoral competition on the grounds
that centralized control is necessary to achieve rapid economic growth, structural transforma-
tion, and national development.
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from the failure of the former to maintain peace in the highly socially fraction-
alized Ethiopia, with looming risks of civil war and political instability threat-
ening to undo two decades of spectacular economic achievement.

The equally divided Sudan, still reeling from 30 years of dysfunctional
kleptocracy, severe political instability, and more recently the devastating fac-
tional conflict within its army, requires a genuine democratic transition. To
sustain peace and democracy in the longer run, democratically elected elites
emerging after the establishment of peace must also choose to “gamble on
development” and seck economic legitimacy, rather than settling for electoral
political legitimacy.

How could a pro-growth coalition be built in postconflict Sudan?
A key question is why the Ethiopian EPRDF elites were able to build a pro-

growth coalition that gambled on development through transformative eco-
nomic growth, while the Sudanese Bashir elites did not? Or to put it in
terms of Rodrik’s political innovation theory, why did the EPRDF politi-
cal system benefit from a greater abundance of political innovation than the
Bashir regime?

As explained by Rodrik (2014, 202), “...policy ideas that relax political con-
straints can be thought of as the consequence of both idiosyncratic processes
and purposive behaviour.” Contrasting the experiences of the two elites in
terms of their relationships with China reveals that both idiosyncratic pro-
cesses and purposive factors were at play. Though both regimes had strong
economic and political ties with China, the EPRDF elites were most inter-
ested in emulating China’s success in using special economic zones to promote
economic diversification. The Sudanese elites, however, focused on harness-
ing their partnership with China to develop the oil sector, which eventually
became the sole driver of Sudan’s economy to the detriment of the vast poten-
tial of Sudanese agriculture. In addition, the strong ideological affiliation of
the EPRDF elites with the CCP was perhaps another factor that explains why
they took the Chinese development model more seriously.

The elites of the Bashir regime, who were not ideologically in tune with
communism, were more concerned about exploiting their economic and politi-
cal ties with China to overcome the elaborate sanctions imposed by the United
States and other Western countries. These ties allowed them to access Chinese
technology and finance to develop a new viable resource base for financing the
regime’s “political marketplace” and keeping the regime afloat. According to
Alex de Waal (2016, 1), a political marketplace is “a system of governance run
on the basis of personal transactions in which political services and allegiances
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are exchanged for material reward in a competitive manner. A ruler bargains
with members of the political elite over how much he needs to pay—in cash,
or in access to other lucrative resources such as contracts—in return for their
support. They exert pressure on him using their ability to mobilize votes, turn
out crowds, or inflict damaging violence.””” It could be argued, therefore, that
both oil rents and political ideology might be idiosyncratic factors that set the
two elites apart in terms of how they exploited their close ties with China and
why the EPRDF elite drew beneficial lessons from the Chinese development
model, while those of the Bashir regime did not.

In Sudan, where the Bashir regime came to power through a military
coup, the dominance of the military and its pervasive business interests was
an additional factor contributing to the regime’s failure to adopt an efficient,
growth-promoting strategy. The leaders of the Sudanese army and other uni-
formed forces were the main beneficiaries and actors in the political mar-
ketplace of the Bashir regime, which was the central institution for political
settlement, and had little impetus toward political innovation. The complic-
ity of the armed forces leadership in such corrupt practices not only degraded
the professionalism of this critical national institution but also turned the
army into a potent impediment to stable civilian democratic rule. In contrast,
the EPRDF clite came to power following a successful rural insurgency in
which the army was largely under the control of the civilian leadership of the
ruling coalition.

In addition to learning from other countries’ experiences, crises provide
lessons for elites to learn from past mistakes and reconsider prevailing strat-
egies as well as to better understand what needs to be done (Blyth 2007).*¢
The EPRDF elites responded to the Ethiopian famine crises by targeting
food security as a central tenet of its development strategy, including revers-
ing a decade-long policy of pervasive controls on agricultural land and pro-
viding land tenure security to farmers, as part of a comprehensive agricultural
transformation agenda; they also introduced a productive safety net program
aimed at reducing dependency on emergency food aid and building com-
munity resilience through provision of food or cash transfers to millions of
food-insecure households in exchange for participation in public works proj-
ects.”” In contrast, the response of the Bashir elites to the loss of most oil

15 Seealso de Waal (2019).
16 Cited in Rodrik (2014).

17 However, despite these efforts, Ethiopia continues to face food security challenges due to recur-
rent droughts, conflict, locust invasions, and global economic pressures.
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rents following the partitioning of Sudan and the major crisis that ensued
was to search for new sources of rents rather than pursue political innovation
(Elbadawi et al. 2023).

While finding compelling answers to the general question as to why
some political systems have enjoyed a greater abundance of political innova-
tion than others may be challenging, coming up with ideas for enhancing the
interest and capacity of elites to pursue growth-promoting policies may be
more straightforward. In this context we discuss a homegrown strategy for
a Sudanese postconflict transition as well as external measures that could be
considered by the international development community.

How can the political playing field be levelled
for the Sudanese postconflict transition toward
building and sustaining growth coalitions?

The Sudanese political transition in the aftermath of the December 2018 pop-
ular uprisings was built around constitutional power-sharing between the mil-
itary and the civilian leadership. This allowed the military establishment to
continue wielding strong influence in shaping the political, security, and eco-
nomic landscape during the transitional period, including protecting its vast
economic interests built up during the former regime. As a result, the military
leadership showed little interest in moving forward with security reforms, nor
were they willing to enable the Ministry of Finance to exercise control over
their massive commercial companies and other economic interests (Elbadawi
and Alhelo 2023).

According to Acemoglu and Robinson (2008, 287), it takes deep dem-
ocratic reform to “create a sufficiently level political playing field so that it
becomes no longer profitable for the elite to invest heavily in their de facto
political power. Such democratization will lead to significant changes in equi-
librium outcomes. In contrast, more moderate steps toward democracy may
lead to little or no change in economic outcomes.” It is not surprising, there-
fore, that the Sudanese political transition sparked by the December 2018
event was insufficient to enable the liquidation of the kleptocratic institutions
of the tamkeen system.

For the envisaged Sudanese postconflict transition, the key lesson from
this experience should be the need to ensure that the military’s role in the
transition is strictly “functional participation,” not a “constitutional partner-
ship,” as was the case under the prior transition. Such participation is nec-
essary for ending the commercial activities and liquidating the nonmilitary
economic assets of the military and other uniformed forces. This constitutes
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a fundamental departure from the dysfunctional broad-based “constitutional
partnership” established between the military and the civilian leaderships in

the past.

How can the international development community encourage
elites to gamble on growth-promoting policies?

First, the international development community could increase the incen-
tives for forming and sustaining growth coalitions in developing countries.
For example, the development community could support countries in bet-

ter responding to external shocks, such as the debt crisis that ensued in the
aftermath of the recent global shocks. It is estimated that in 2022 about 25
developing countries paid more than 20 percent of total government reve-
nue in external debt service—a share not seen since the year 2000, when the
Heavily Indebted Poor Countries (HIPC) Initiative was launched. That crisis
revived initiatives aimed at separating risks under direct or indirect control of
the debtor from those exogenous to the contract, such as natural disasters or
global supply chain disruptions and consequent shocks to commodity prices.
For example, the International Monetary Fund (IMF) proposed instruments
for so-called state-contingency debt (IMF 2017).

These crises also triggered several proposals for reforming the interna-
tional financial architecture. For example, the UN Secretary-General’s report
on Sustainable Development Goals (SDGs) Stimulus to Deliver Agenda 2030
put forward three areas for immediate action: (1) “tackle the high cost of debt
and rising risks of debt distress, including by converting short-term high inter-
est borrowing into long-term (more than 30 year) debt at lower interest rates,”
(2) “massively scale up affordable long-term financing for development, espe-
cially through public development banks, including multilateral development
banks, and by aligning all financing flows with the SDGs,” and (3) “expand
contingency financing to countries in need” (UN 2023, 2).

Sudan has been grappling with a substantial external debt burden, which
has significantly affected its economic stability and development. As of 2021,
Sudan’s external debt was approximately $62.4 billion, a significant portion of
which is owed to the IMF and the World Bank. In 2023, the government debt
stood at 256 percent of the country’s GDP, indicating severe debt distress. The
country was on course to receive significant debt relief during the transitional
government (2019-2021) as part of the HIPC Initiative. Unfortunately, this
process was halted after the army staged a coup in October 2021, which sent
the country into grave economic and political crises that eventually led to the
outbreak of the ongoing civil war.
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Therefore, in the postconflict transition, resuming the process for major
debt relief and rehabilitation of Sudan as a bona fide member of international
financial institutions (IFIs) would allow the international development com-
munity to incentivize the postconflict Sudanese ruling elites to opt for pro-
growth policies.

Second, the international development community could make it harder
for elites to conceal and appropriate state resources under their control for
their own private enrichment. Beyond the loss of resources that could be used
to finance growth and social welfare, there is ample evidence on the negative
externality of this common practice by elites in most failed states. The abil-
ity of elites to enrich themselves at the expense of their countries and get away
with it also has a second, perhaps more profound effect on growth. As argued
by Dercon (2023, 13), “...clites often collude not to generate growth and sta-
bility, but instead to steal and control resources that can be used to maintain
their power (through patronage) or set themselves up for a life of luxury either
at home or abroad. This is more likely if they believe that others in the elite
behave similarly (contributing to a low-investment, low-growth local equilib-
rium), and even leads to ordinary citizens who cannot launder money being
less committed to basic tax collection (breakdown of fiscal contract).”

Sudan has long struggled with illicit financial flows and challenges in asset
recovery. These problems are linked to more than three decades of the klep-
tocratic rule of the Bashir regime, which presided over widespread corrup-
tion, with state resources siphoned off by elites. Gold smuggling remains a
major issue, with large quantities illegally exported, depriving the country of
much needed revenue."® The exact amount stolen during the Bashir regime
is difficult to determine due to the secretive nature of these financial flows.
However, various estimates suggest that billions of dollars were siphoned
from Sudan through corruption, embezzlement, and illicit financial activi-
ties. Sudan’s transitional government stated that Bashir and his network stole
at least $64 billion over his 30-year rule, which included illicitly acquired real
estate, bank accounts, and businesses linked to his inner circle, including at
least $9 billion acquired as Bashir’s personal assets.

Following the ouster of the Bashir regime, Sudan’s transitional government
attempted to recover stolen assets by freezing bank accounts and confiscating
properties linked to corrupt officials. However, progress was slow due to legal
and political hurdles and recovery efforts were completely abandoned follow-
ing the coup in 2021.

18 See, for example, Patey (2024).
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In the aftermath of the current war and the hoped-for democratic tran-
sition, supporting Sudan’s efforts to recover these assets would not only pro-
vide much needed funds for the country’s reconstruction but also promote
the building of a pro-growth coalition. For Sudan to effectively combat illicit
financial dealings and recover stolen assets, a high priority for the transition
should be to build strong anticorruption institutions with enforcement power,
improved financial transparency and regulation, and continued international
cooperation to trace and repatriate stolen funds.

Sudanese agriculture: An investment magnet and
driver of growth!
The agriculture sector is the backbone of Sudan’s economy, is the source
of almost all non-oil and mineral exports, and contributes more than
35 percent of the country’s GDP and 47 percent of employment (Elbadawi
et al. 2022). Moreover, the sector has long been seen as a potential “bread-
basket” that could attract substantial FDI associated with the Pan-Arab
Sudan Breadbasket Strategy, which is financed primarily by the capital-sur-
plus countries of the GCC. This initiative was developed during the 1970s
oil boom, which also coincided with the 1972 Addis Ababa Agreement that
ended the first civil war in Sudan. The inflow of FDI and the peaceful res-
olution of the long war combined to fuel an impressive annual growth rate
of about 10 percent for about a decade. However, this remarkable growth
could not be maintained because complementary growth drivers did not
develop, and it eventually came to a grinding halt in 1983, when the sec-
ond phase of the first civil war plunged the country into conflict and politi-
cal instability.

The recent global supply chain disruptions associated with the COVID-
19 pandemic and the Russia-Ukraine war have significantly boosted the drive
toward re-localization and regional cooperation, especially regarding food
security. This will undoubtedly generate renewed interest in Sudan’s agri-
culture sector once the current war is ended and if the country manages to
embark on transformative economic reforms that support positive expecta-
tions about the future.

Yet despite its importance and immense potential, the agriculture sec-
tor remains underdeveloped, beset by low productivity and weak linkages to

19 This section draws from Elbadawi and Fiuratti (2024), Elbadawi et al. (2023), Elbadawi et al.
(2022), and Elbadawi and Ismail (2021).
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FIGURE 14.4 Agricultural labor productivity
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Note: This figure presents the evolution of agriculture labor productivity over the 1991-2019 period for Sudan, Egypt, South
Africa, and the global middle-income median.

modern agro-industry, while most of the farming community lives in poverty
and has poor access to basic services. To illustrate, agricultural labor produc-
tivity rates in South Africa and Egypt were, respectively, more than 3.7 and
2.4 times that of Sudan in 2019 (Figure 14.4).

In the same vein, while the average return to a feddan (slightly more than
a hectare) of cultivated agricultural crop ranges between $600 and $700 glob-
ally, it was an appalling $20 for Sudan (Mahgoub 2023). This is not surprising
in view of the acute undercapitalization of the sector, as can be seen in the low
levels of fertilizer use. For example, though Sudan’s arable land area is more
than six times that of Egypt, Sudan’s total fertilizer consumption in 2010 was
only about 15 percent of Egypt’s consumption. At the farm level, Egypt’s fer-
tilizer consumption was about 0.47 metric tons per hectare of arable land,
while Sudan consumed only 0.01 tons per hectare (Elbadawi and Ismail 2021).
Given the low productivity of Sudanese agriculture, its dominance of the
economy is more a reflection of Sudan’s poverty than of the vitality of its agri-
culture sector.

In this context, we propose an agriculture-led development model that
combines inclusive agricultural production, tight linkages to industry, and
strategies to rapidly improve productivity over time through education, new
technologies, and investments in infrastructure. The envisaged development



A SUDANESE STRATEGY FOR POSTCONFLICT, AGRICULTURE-LED TRANSFORMATIVE GROWTH 331

program aims to bring about profound structural transformations in the
Sudanese economy that will spark rapid, sustainable, and broad-based growth
to expand job opportunities for youth, combat poverty, and make major
strides toward achieving the SDGs.

Agricultural growth corridors and investment transitions

The proposed development model for Sudan is anchored in developing
economic corridors to strengthen the agriculture sector’s linkages with
industry. The economic corridor model uses socioeconomic policies and
investment in physical infrastructure to promote economic activities and
thus economic growth along a transportation corridor (Healey 2004). Agro-
industrial growth corridors, the model proposed for Sudan, combine agri-
cultural policies with investments in agro-industrialization, agribusiness,
and infrastructure. Such corridors are usually planned and managed as
strategic private—public partnerships that can bring together expertise,
funding, and coordination and benefit from multiple synergies that arise
(Briintrup 2019). This large-scale approach has several advantages: by pool-
ing risks, corridors can attract many investors. The concentration of agri-
business allows economies of scale, lowers costs per unit of production, and
facilitates the diffusion of technology. Various supportive markets are likely
to form to serve the corridor. Unlike mega projects, which tend to create

a hub-and-spoke style of development, corridors are spread out, thus pro-
moting balanced regional development and shared economic growth across
the country.

Articulating this development model for Sudan, Elbadawi and colleagues
(2022) have proposed 14 agro-industrial development corridors around pro-
ductive cities. This plan is built around the overall richness and diversity of
Sudan’s agricultural resource base and the particular strengths and opportu-
nities of each area, bearing in mind the need to stimulate growth, reduce pov-
erty, and improve food security across the different regions of the country.
The proposed agro-industrial development corridors knit together distinct
regional endowments with market access and existing institutions to create
diversified growth poles. Each corridor pairs a comparative advantage in agri-
culture (irrigation, rainfed cereals/oilseeds, livestock, and fisheries) with adja-
cent industries (mills, oils, textiles, feedlots, leather, and cold chains). For
details on the features and supportive interventions proposed for each corri-
dor, see the appendix at the end of this chapter.

The common set of “enablers” for these corridors—feeder roads, storage
and warchousing, sanitary and phytosanitary (SPS) and veterinary systems,
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TABLE 14.1 Financial requirements to cover basic food commodities deficit in the Arab world

Operating capital = US$14.6 billion Fixed cost = US$141.9 billion
Industrialization: Agriculture: Land reclamation: Irrigation: Manufacturing:
$3.9 billion $10.7 billion $58 billion $22.7 billion $61.2 billion

Total cost = US$165.5 billion

Source: Mahgoub (2023), translated from Arabic.

Note: (1) Cost of total investment (with enhanced productivity) is US$156.5 billion; (2) cost of total investment (with current
productivity) is US$321.2 billion.

finance, and research and extension—are “no-regrets” investments that can
convert Sudan’s resource diversity into export-ready value chains and broad-
based jobs. However, we must stress that these enablers for successful trans-
formative development corridors can only be realized if improved security
and governance reduce logistics and contract risks. In high-endowment set-
tings like Sudan, multidimensional PKOs can support investment in the
enabling physical and institutional infrastructure by (1) securing trunk roads
and storage to reduce spoilage and informal taxation, (2) supporting customs
and SPS standards compliance to unlock export markets, and (3) coordi-
nating with donors on feeder infrastructure that complements private agri-
business investment.

Financing this ambitious development model will require substantial
investment over an extended period to achieve “miracle” growth in the first
decade following the achievement of credible peace. Using a popular empiri-
cal growth model, Elbadawi and Fiuratti (2024) estimate that the aggregate
investment needed to finance fast agriculture-led growth (10 percent growth
per year) would be about $186 billion (in real 2021 dollars) for the first
10 years. The proposed agro-industrial corridors would absorb most of the
required investment. With renewed interest in investing in Sudan as a bread-
basket for Arab countries and Africa, domestic and FDI flows could provide
an estimated $160 billion of the $186 billion total to finance the moderniza-
tion and structural transformation of the agriculture sector, with the remain-
der expected from donors (Table 14.1).

Given the critical role of infrastructure as a main catalyst for develop-
ment and economic growth, transforming Sudan’s agriculture sector would
also require further economywide investments in transport, renewable and
nonrenewable energy, and information and communication technologies.
Sudan’s infrastructure, especially in the energy and transport sectors, is in
great need of new construction, rehabilitation of decaying installations, and
preventive maintenance if it is to support vibrant and integrated growth cor-
ridors. Improved telecommunications coverage and introduction of advanced
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ICT are also needed to propel efficiency and productivity. For example, the
Transitional Government’s Ministry of Transportation presented an infra-
structure investment plan to donors and investors totaling almost $30 billion
for rehabilitation, maintenance, and new projects in seaports, river navigation,
railways, highways, and air transport (EEAS 2021).

In view of the immense potential of Sudan’s agriculture sector, such
a hefty investment should be possible to mobilize during the first decade
after peace is achieved. A World Bank report (2020) suggests three factors
that could make the agriculture sector attractive to foreign investors. First,
Sudan’s agro-ecological characteristics are suitable for both a wide vari-
ety of crops and animal husbandry, with 74 million ha of cultivable land,
110 million animals, marine and freshwater fisheries resources, underground
and surface water supplies, biodiversity, and a broad genetic pool. Second,
Sudan is home to a diverse basket of agriculture products, some of which
offer a unique advantage. The country’s favorable location at the crossroads
of sub-Saharan Africa and the Middle East places it closer to some of the larg-
est sesame-importing countries (China, Iran, and Turkey) and meat (goat and
sheep)-importing countries (China, France, the Middle East, and the United
Kingdom) compared with competing exporters. It also has notable strength
in gum arabic, a key input in food and industrial products worldwide. A
wide range of oilseeds—cottonseed, groundnuts, sesame seed, and sunflower
seed—gives Sudan relatively better resilience against imports of cheaper oils
than those countries that face an edible oil deficit and do not produce palm
oil. Third, there is a significant room for agricultural production growth.
With less than 23 percent of arable land under cultivation and the yield levels
of most crops currently below Sudan’s previous heights, the potential to raise

production is high.

Conclusions

This paper takes the view that Sudan’s national renewal and reconstruction
after this devastating war will require a broad-based participatory peacebuild-
ing process, with the Sudanese democratic forces and other civilian stake-
holders at its center. This concept of peacebuilding requires “an end to war,
no significant residual violence, undivided sovereignty, and a minimum level
of political openness” (Doyle and Sambanis 2006). Indeed, Sudan can ill-af-
ford to repeat the tragic legacy of the PSAs that emerged from earlier peace
processes, which allowed the military and insurgency forces to dominate the
transitional governments that followed. This narrowly focused approach to
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peacebuilding not only failed to achieve sustainable peace in Sudan but also
led to disastrous outcomes.”®

However, the scale of destruction and the depletion of the already limited
national capabilities by more than 30 years of the Bashir kleptocracy, coupled
with the collapse of social cohesion due to strained interethnic relations, leave
little hope for ending the war, much less rebuilding sustainable peace, with-
out external support. We argue that achieving peace is highly unlikely without
shoring up these two sides of the national “peace triangle”—social cohesion
and capacity—with credible external competency. In this context, an ade-
quately mandated and fully equipped multidimensional, transformative UN/
regional PKO is needed. The proposed hybrid UN/regional PKO is deemed
essential to enforce peace and provide civilian protection and humanitar-
ian assistance as well as to support meaningful security reforms, a democratic
transition, and economic development programs. Importantly, such a PKO
should not only secure peace in the narrow sense but also create an enabling
environment for agriculture-led transformation. By securing transport corri-
dors, protecting rural communities, and lowering risks along value chains, a
PKO could directly increase the viability of investment in Sudan’s agriculture
and agro-industry sectors. In this way, peace operations can serve as catalysts
for the very growth coalitions that can sustain peace.

To this end, the proposed PKO must be embedded in a serious national
renewal and development agenda, anchored around the achievement of sus-
tained, transformative economic growth. As the evidence from the received
literature and a growing number of country experiences suggests, while such
comprehensive UN-led missions have been successful in enhancing the gual-
ity of peace, they usually fail in sustaining it after the mission is ended, espe-
cially in ethnically divided societies such as Sudan. Sustainable peace hinges on
the achievement of transformative economic growth that promotes intereth-
nic cooperation by modernizing the economy, accelerating urbanization, and
expanding the middle class. In Sudan’s case, agriculture must be the central
driver of this growth. Without PKO-secured peace and governance, the pro-
posed agro-industrial corridors and FDI in farming, processing, and logistics will
not materialize—that is, PKOs and agricultural transformation are not parallel
tracks but mutually reinforcing pillars of Sudan’s renaissance project.

20 These PSAs not only failed to sustain peace. The PSA in 2005 between the Bashir regime and the
Sudanese Peoples Liberation Movement/Army (SPLM/A) also led to the partitioning of the country
in 2011 and the creation of the Republic of South Sudan, and the 2021 PSA between the Sudanese
military and the rebel movements of Darfur contributed to preempting the constitutional path to
democracy and, arguably, to the build-up to the current tragic factional military war.
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The achievement of transformative, widely shared growth is clearly a
worthwhile national project in its own right, but it is also critically import-
ant for sustainable peacebuilding, especially in socially fragmented societies.
Yet, most incumbent elites, including those ruling over conflict-prone, fragile
societies, do not espouse growth-promoting policies and institutions, such as
strong property rights, measured and effective regulation, or competitive real
exchange rates. Elites often choose inefficient policies and institutions to main-
tain their political power and hence their future access to rents.

To promote the formation of pro-growth coalitions, we argue that the
peacebuilding process must ensure that the political playing field is sufficiently
level to guard against special interest groups, including the military and other
uniformed forces, gaining political clout that would allow them to undermine
the envisaged growth-promoting agenda. While the political settlement may
democratize de jure power, the influential elite may still retain de facto power
through formal political institutions, allowing them to divorce economic out-
comes from the progress at the political front. Probing further, we compare
the elites of Sudan’s Bashir regime and their EPRDF counterparts in Ethiopia
and ask why the latter chose “economic legitimacy” as an instrument for main-
taining political power, while the Sudanese elites opted for kleptocracy, fueled
by rent distribution, as the main rationale for holding onto power. With
insights drawn from this comparison, we argue that both oil rents in Sudan
and political ideology in Ethiopia may be idiosyncratic factors that set the
two elites apart in terms of how they exploited their close ties with China and
explain why the EPRDF elites drew useful lessons from the Chinese develop-
ment model, while those in Sudan did not. Moreover, the dominance of the
military and its pervasive business interests in the case of Sudan was another
factor impeding the emergence of a pro-growth coalition.

In addition to home-grown design of peacebuilding institutions that com-
pel elites to be accountable for economic legitimacy, the international devel-
opment community could also help. First, resuming the process for major debt
relief as part of the HIPC Initiative and restoration of the country as a bona
fide member of the IFIs would provide a potent incentive for the postconflict
Sudanese ruling elite to opt for pro-growth policies. Second, assisting the
country in recovery of the massive assets that have been taken illicitly would
provide much needed funds for the country’s reconstruction and also promote
the building of a pro-growth coalition.

Finally, we argue that when the country’s political economy is sufficiently
aligned toward creating stable growth coalitions in the aftermath of this war,
the prospects for fast, sustained agriculture-driven growth will be strong.
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The richly endowed and diversified agriculture sector could be both a driver
of growth and a magnet for attracting much-needed FDI. In this context, we
propose a development model for Sudan anchored by agro-industrial growth
corridors to strengthen the agriculture sector’s linkages with industry and ser-
vices. Recent global supply chain disruptions have significantly increased the
drive toward re-localization and regional cooperation, especially as part of the
food security agenda of the capital-surplus countries of the GCC. These coun-
tries invested heavily in Sudan’s agriculture sector in the 1970s and continued
to be engaged, despite the challenging conditions under the Bashir regime.
We can therefore expect renewed interest in the sector, once the current war
ends and the country manages to embark on transformative economic reforms
that support positive expectations about the future. Sudan’s agriculture sector
offers a range of potential opportunities for FDI that is largely unrivalled by
other African or Arab countries.

A PKO-driven peace and security are the indispensable foundation for
mobilizing these agricultural opportunities. Only by linking peacekeeping
to transformation can Sudan shift from fragility to a virtuous cycle of peace,
growth, and national renewal.
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Chapter 14 Appendix

TABLE 14.A1 Proposed agro-industrial growth corridors

Corridors  Strengths and opportunities

Prospective industries

« Weather suitable for production of wheat, pulses, forages, fruits
(citrus, mango, dates)

« Potential to produce different crops in two seasons (summer/winter)
« Major reservoirs and rivers for fishing

« Proximity to Egyptian market with population of 100 million; expected
to reach 180 million by 2050

« Established research, educational institutions, and banking services

« Two main airports and more than 1,000 km paved road
(from Egyptian border to Khartoum)

« Presence of several tangible surface and ground water resources and
vast land areas for agricultural investment

« Presence of historical processing facilities

1
Merawi-Dongla-Halfa

« Wheat mills
« Slaughterhouses
« Fruit processing

« Animal feeds
industry

« Fishery industry
development (mainly
on Lake Nubia and
Merawi dam)

« Government headquarters and Investment Administration
« Proximity to services and government authorities and institutions

E « Large market for vegetable, fruits, dairy and poultry market
§ « Available wage labor
._.—:4 « Established research and education institutions
o~ ?, « Established expanded public and private banking system
ﬁl « Relatively adequate basic infrastructure, in terms of roads, electricity,
g water, communications, and markets
g « Potential for expanding the irrigated agricultural area,
S such as the Hawad Project with more than 1.5 million ha

« Existence of many projects in food and related industries
« Khartoum international airport

« Cereals milling

« Meat industry (beef,
sheep, poultry, fish)

« Dairy industry
« Vegetable oils

« Agricultural input
procuring and or
manufacturing

« Processing of fruits
and vegetables

« Leather industries

« Established large irrigation production schemes with more than
0.90 million ha of irrigated land and relative stability in production

« High government and international community attention to investing
and rehabilitating the irrigated schemes.

« Presence of historical good processing activities (ginning and textile,
vegetable oil, milling, leather)

« Available finance from public and private banks

« Established farmers’ organizations and contract farming models
« Proximity to Khartoum market

« Large livestock population

« Presence of infrastructure such as roads, communications,
input services, markets, and government institutions

« Presence of agricultural research headquarters, several well-
established research stations and agricultural colleges

3
Aj Jazirah-Managil

« Textile industries

« Wheat and
sorghum mills

« Vegetable oil mills

« Fruits and vegetable
processing factories

« Feed factories

« Feedlots for livestock
fattening

« Manufacturing of
agricultural inputs

« Dairy industry
« Aquaculture
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Corridors  Strengths and opportunities Prospective industries

« Vast underutilized agricultural lands and diverse production systems ~ « Sorghum mills
(mechanized, traditional rain-fed and irrigated, livestock, horticulture, | Ginning and textile

and fishing) factories

- Large areas of banana, fruits, vegetables, cotton, sugar cane, sesame, Vegetable oil mills
and sorghum production ] )
« Fruits processing

« Large diverse livestock population )
) L « Animal feed
« Strategic location, rich resources, and access to all states industries
- Potential of new irrigation schemes in Rosaries and EI-Dinder « Feedlots for animal

« Availability of different water sources and water infrastructure (dams) fattening
and a hierarchical controlled irrigation system of water distribution « Sugar factories

« Dinder wildlife reserve park « Development
« Presence of historical processing activities (sugar, vegetable oil, textiles) and promotion of

« Presence of several research stations and agricultural colleges tourism in Dinder
reserve park

4
Sennar-EI-Suki-El-Dinder-El-Damazin

« More than 2 million ha of semi-mechanized farming and about « Sorghum milling
150,000 ha under irrigation « Vegetable oil

« Largest market for sorghum and sesame crops (sesame) industry

« Wealth of animal resources and the presence of vast rangelands « Animal feeds
(Butana) « Ginning and textile

« Largest grain silo in the country factories

« High potential for oil crops, livestock, and horticulture crops industry ~ « Feedlots for livestock
(raw material) fattening

« Presence of historical processing activities (vegetable oils, ginning)
« Industries (oils, soap, sweets) in the city of Gedaref

« Presence of infrastructure such as roads communications, storage
facilities, input services, markets and government institutions,
research and well-established specialized financial institutions

5
Gedaref-Rahad

« Close proximity to Port Sudan by paved road and neighboring several
countries (markets)

« More than 200,000 ha under irrigation « Sugar industry
(Gash and Halfa irrigation project) « Wheat milling
« New Half Sugar Scheme and industry « Vegetable oil
« Fruit production in Kassala processing
1+
'S« Contract farming experience with cotton growers « Animal feed factories
w
x‘l“ « New Upper Atbara irrigation project in the pipeline « Textile industry
© S . . .
= « Wealth of animal resources « Fruit processing
:';: « Presence of industries (oils, soap and sweets) « Feedlots for livestock
2 fattening

« Presence of infrastructure such as roads; communications;
storage facilities; input services; markets and government institutions;
research and financial services

« Close proximity to Port Sudan and neighboring several countries
(markets)
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Corridors  Strengths and opportunities Prospective industries

« Vast agricultural land, including mechanized and traditional rainfed « Textile industry

and irrigated « Sugar industry

« High production diversity in crop, fishing, horticulture, « Feeds factories
and livestock production )

« Meat and dairy

« About 200,000 ha of underutilized irrigated land industry
« Large livestock population Fishing industry

« Presence of historical good processing activities (taking, culturing,
(sugar, oil, fish, milk, textiles, milling) processing,

« Established sugar factories including Kenana and Asalya preserving, storing)

7
Kosti-Ed-Duiem

« Ginning factories

« Largely dominated by traditional fishing and milk product industries
« Established financial institutions

« Proximity to the capital and port through railway lines and roads

« Connected to Khartoum and neighboring states by paved road

« Strategic location (center of the country) with airport and road connection « Production of

to several states and established major crop and livestock markets vegetable oils

« Important producer of sesame and hibiscus « Processing of

« World largest market for gum arabic and other gums gum arabic
(covers large part of Gum Arabic Belt) « Slaughterhouses

for livestock
Processing of fruits

« Presence of traditional vegetable oil industry
« Main producer of the famous Kabashi sheep
) ) ) and vegetables
« Production of fruits and vegetables, mainly at Bara )
Processing of

« Elobeid-Bara-Omdurman Road reduces the time and cost hibiscus
of transportation.

« Well-established agricultural research station and university
« Financial and banking institutions established across the state

« Presence of infrastructure such as roads, communications, markets,
and government institutions

Leather industry

8
El-Obeid-Rahad-Umrawaba-Bara-Sodari

« Important area for production of rainfed cotton Textile industry,
which is labor

« Eight ginning factories ! )
) ) . intensive and could
« Important area for fruit production, especially at Abassya and Abugebeha  contribute to poverty
« Large livestock population reduction
« High potential for oil crops, livestock, and horticulture crops + Vegetable oil
« Presence of historical agricultural research stations pro.cessmg )
« Kadugli airport and roads connection with West and North Kordofan * Fruit processing
« Potential for using contract farming models

9
Dilling-Kadugli-Abassyia




A SUDANESE STRATEGY FOR POSTCONFLICT, AGRICULTURE-LED TRANSFORMATIVE GROWTH 343

Corridors  Strengths and opportunities Prospective industries
« Main sheep-producing area for domestic and export markets « Slaughterhouses for
« Main producing area for gum arabic, covers the largest part of export of sheep meat
Gum Arabic Belt « Groundnut oil

production
« Animal feeds
« Leather industry

« Main groundnut production area
« Presence of traditional vegetable oil industry
« Presence of infrastructure such as roads, communications, markets,

10
Elnuhud-Gobiesh

and government institutions « Gum arabic
processing
« Comparative advantage in production of livestock, oil crops, « Meat industry

and gum arabic
» Major source of beef for the domestic and export markets

« Leather industry
« Vegetable oil

« Major producing area for groundnuts and millet industry
« Large, underutilized tracts of rainfed semi-mechanized land « Production of honey
« Potential markets in neighboring countries « Cereal milling

11
Fashir-Nyala-Edien

« Agriculture, veterinary, and animal production colleges and
agricultural research stations constitute good research system

« Roads and airports at the main cities (Nayala and Fashir)
« Presence of developed groundnut processing plants

« Production of livestock, oil crops, and gum arabic « Animal feed factories
« Important source of high-quality oranges (Jebel Marra) « Meat industry
« Good vegetation cover of various tree species « Leather industry
S . Potential markets in neighboring countries « Vegetable oil
o é « Agriculture, veterinary, and animal production colleges indgstry '
- g and research stations « Fruit processing
£« Roads and airport at the main cities (Genena) industry
© . Jebel Marra is an important tourist center + Honey production
(investment opportunities in tourism) « Cereals milling
« Presence of several NGOs working on livelihood issues « Tourism (Jebel Marra)

and rural development

« Important area for production of millet, groundnuts, « Meat and dairy
gum arabic, hibiscus industry
- « Large livestock population, especially cattle, « Leather industry
§ depending mainly on natural rangelands « Vegetable oil
_.‘I“ « Important area for field watermelon production industry

- 2 « Road connecting El-Fula with Kadugli and EI-Obeid « Hibiscus processing
f=—

- % « Center for petroleum extraction « Honey production
“‘g « Presence of agricultural college and research station « Cereals milling
u=|.’ « Presence of historical processing facilities « Gum arabic
[} (hibiscus processing and dairy) processing

« Potential for using contract farming models
« Vast underutilized agricultural lands
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Corridors  Strengths and opportunities Prospective industries
« Extends along the Red Sea coast, with more than 800 km of coastline - Animal feeds
« Great possibilities for tourism, with marine islands, coral reefs, and factories
natural reserves, many kinds of marine life, and mangrove forests « Textile industry
« Proximity to the main ports, handles the majority of the country’s « Marine aquaculture
international trade and trade with neighboring several countries industry (offshore
(markets) fishing, aquaculture,
g . Infrastructure in Port Sudan such as roads, communications, pearl oyster farming)
= 3 railway lines, storage facilities, government institutions, and « Tourism
£ financial institutions

« Recent political attention to rehabilitating and developing the area

« Investment opportunities in mining, fisheries, cross-border trade, and
tourism

« Delta Tokar, with cultivated area (about 150,000 ha) has very fertile
soil, offers significant growth opportunities in agricultural production

« Livestock estimate in the state is 1.7 million head of cattle

FIGURE 14.A1 Proposed growth corridors
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TOWARD A PROSPEROUS AND SECURE SUDAN:
A WAY FORWARD

Khalid Siddig, Oliver K. Kirui, and Paul Dorosh

fering and economic devastation continues to escalate. The brutal war
between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF) has devastated livelihoods, shattered infrastructure, and crip-

As Sudan’s ongoing conflict enters its third year, the scale of human suf-

pled the country’s agrifood systems and broader economy. Nearly 12 million
people—one-fourth of Sudan’s population—have been displaced, including
more than 4 million refugees who have fled to neighboring countries such
as Egypt, Chad, South Sudan, and Ethiopia (UNHCR 2026). The death
toll is estimated to be more than 44,000 as of September 2025 (ACLED
2025), though some assessments suggest fatalities could exceed 150,000
when accounting for deaths from violence, starvation, and disease (Sampson
2025). Children have borne the brunt of this devastation: 16 million are in
urgent need of humanitarian assistance, and more than 17 million school-age
children are currently out of school. The widespread destruction of hospi-
tals, schools, and essential services continues to deepen the crisis, threat-
ening to reverse decades of development and push the country toward
systemic collapse.

As of early 2026, the international environment is also daunting, as pros-
pects of a possible trade war have shaken international equity, capital, and
currency markets, and threatened a major recession in many countries. Major
donor countries are reducing foreign aid to focus resources on their domes-
tic and regional needs, making it likely that concessional financing for Sudan
and most other developing countries will be severely curtailed in the future.
In this context, Sudan needs to make major changes to avoid a continued
downward trajectory in its people’s welfare. Major obstacles must be overcome
to achieve goals in three broad areas: restoring peace and security, achiev-
ing broad-based economic growth, and meeting the food security needs of

all households.
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Restoring peace and security
Without peace and security, sustained economic growth is not possible. Parts
of eastern Sudan were less affected by the fighting in 2023 and 2024, but even
there, the risks of a spillover of hostilities discouraged private investment and
lowered economic output. Prior to the recent war, Khartoum was the center
of economic activity and an important transport hub; unless its infrastruc-
ture is restored, growth prospects for the country will be severely limited.
Western Sudan has suffered from various wars for decades, and without the
establishment of peace and security, the region will likely remain very poor.
Satellite-based monitoring of economic activity reinforces these patterns.
Sharp declines in NO, emissions and nightlight intensity between 2022 and
2023 are observed in Khartoum, Khartoum North, and Omdurman, while
increases in parts of castern Sudan reflect the relocation of internally dis-
placed populations (Chapter 4). These spatial shifts underscore the need for
region-specific approaches to stabilization and recovery.

To begin to solve these problems, the root causes of conflict must
be addressed, including ethnic and regional divisions, competition over
resources, and efforts by the ruling elite to capture control of natural resources
(Chapter 2). Ensuring a more equitable political landscape to foster sustain-
able development and peace, and building pro-growth coalitions (Chapter 14)
can aid this process. However, economic growth will continue to be ham-
pered unless public sector funds support private sector development. This
entails reducing the role of the military and the RSF in the economy, the for-
mer of which built significant commercial holdings during Al-Bashir’s tenure,
with military corporations receiving 82 percent of the budget prior to 2019.
Reducing the military’s influence on the economy will be critical for fund-
ing healthcare, education, and agriculture, in addition to other social and eco-
nomic services (D’Silva et al. 2023).

Achieving broad-based economic growth

Massive public investments are needed to repair damaged transport, power,
and other infrastructure and rebuild the foundations for growth, along with
substantial private (or parastatal) investment in factories, office buildings, and
other private (parastatal) infrastructure. Investments that decrease marketing
costs for products produced in western Sudan could help reverse the decline
in exports from that region (Chapter 6). All of these investments compete for
funds with private consumption, however, as well as with programs that trans-
fer resources to food-insecure households.
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Thus, investments in agriculture, particularly those targeting small farm-
ers, must be incorporated into integrated recovery packages that also include
policies to promote revitalization of enterprises and provide household income
support (Chapter 7). It is also important to avoid major distortions in foreign
exchange markets, such as those experienced before the economic reforms of
the early 2020s, to maintain adequate price incentives for domestic produc-
tion and trade of major tradable commodities, such as wheat, cotton, livestock,
and oilseeds (Chapter 5). Building inclusive financial infrastructure could
enable the expansion of private sector investments long stifled by the lack of
access to capital (Chapter 15) and competition with commercial interests con-

trolled by the SAF and RSF (Chapter 3).

Household food security, healthcare,

and education

Yet, in many cases, efforts to address the needs of Sudan’s poor cannot wait for
growth to be restarted. Household incomes have fallen sharply, particularly
in western Sudan (Chapter 14), dietary diversity has declined (Chapter 8),
and self-reported household food insecurity has risen sharply (Chapter 9).
Households have increasingly resorted to asset sales, borrowing, and migra-
tion as coping strategics (Chapter 11). Conflicts such as the ongoing war-
fare between the SAF and RSF, increased violence in Darfur, and regional
spillovers pose significant risks of worsening these problems in the future
(Chapter 13).

To help address these problems, increased funding for safety nets is
urgently needed. Innovative instruments, such as digital transfers to the
accounts of program participants, may reduce costs and enable wider coverage
(Chapter 12). Likewise, resources to restore and improve healthcare and edu-
cation are also required, particularly in western Sudan. Healthcare access and
school dropout rates, particularly of girls, should be regularly monitored, with
additional resources allocated to problem areas (Chapter 10).

Restarting interrupted development plans

Under the Hamdok government from August 2019 to October 2021, sub-
stantial new development efforts were initiated with support from interna-
tional donors. Written in May 2021, the Sudan Poverty Reduction Strategy
Paper (2021-2023) (World Bank 2021) outlined a wide-ranging set of policies
and investments, organized along five pillars: (1) promoting macroeconomic
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stability; (2) fostering inclusive and sustainable economic growth; (3) boost-
ing human and social development; (4) promoting peace and providing equal
opportunities for all Sudanese; and (5) strengthening governance and insti-
tutional capacity. The growth strategy (Pillar IT) focused on growth in agri-
culture and livestock and the promotion of private sector growth, with four
sub-pillars: enhancing productivity and growth in agriculture; developing an
enabling environment for private sector growth; strengthening infrastruc-
ture services for recovery and growth; and protecting natural resources and
the environment.

The findings in this book support the broad approach outlined in the pov-
erty reduction strategy. Unfortunately, few of the investments proposed in
the strategy have been implemented. Moreover, official development assis-
tance (ODA) to Sudan for investments and relief declined after 2021. ODA
increased from US$1.7 billion" in 2019 to US$3.9 billion in 2021, before fall-
ing again to only $US1.4 billion in 2023.* If Sudan is to meet the urgent needs
of its people, significantly more resources will be needed.

Conclusions

Sudan continues to face daunting problems of violent conflict between war-
ring factions, major hindrances to investment growth and economic develop-
ment, and urgent humanitarian needs. The situation is not hopeless, though,
and as outlined above, much can be done to improve the welfare of the
Sudanese people in both the short and medium term. The longer necessary
changes are delayed, however, the greater the losses will be of income, assets,
and, indeed, lives. Urgent action is needed to improve welfare now and to
avoid creating a lost generation of youth for the future.

1 Allfigures are in constant 2023 US dollars.

2 Official Development Assistance (ODA) data is from OECD (2025). The U.S. Consumer Price
Index (CPI) is used as a deflator in these calculations.
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