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ABSTRACT

In response to the 2023 conflict in Sudan and its extensive socio-economic repercussions, this study
investigates the resultant economic, poverty, and undernourishment impacts, using an economywide
model for in-depth analysis at national and household levels. The study also seeks to identify effective
recovery pathways that can mitigate the adverse impacts of the conflict, with a particular focus on the
role of the agricultural sector. Key findings reveal significant economic contractions across all scenar-
ios, with the GDP experiencing a reduction of up to 12% and 18% following estimates by the World
Bank and the International Monetary Fund (IMF) for 2023. These estimates are included in an econo-
mywide framework, linked to a microsimulation module as major war scenarios, namely, Moderate de-
cline & slow recovery and Sharp decline & rapid recovery, respectively. Poverty rates are projected to
increase by 8 and 11.6 percentage points, affecting an additional 2.7 and 3.9 million people in the two
scenarios, respectively. Undernourishment is also expected to rise significantly, with an increase of 3.9
and 6.0 percentage points, adding approximately 1.3 and 2.0 million people to those affected in the two
scenarios, respectively. The analysis proposes recovery strategies that emphasize agricultural produc-
tivity, infrastructure investment, and social protection measures. By simulating enhanced agricultural
productivity scenarios, the study suggests that poverty could decrease notably, with potential reduc-
tions in the poor population by as much as 1.9 million by 2028. This study underscores the urgency of
coordinated policy efforts and international support to mitigate the adverse impacts of the conflict,
providing a strategic roadmap for recovery initiatives aimed at sustainable development and stability in
Sudan.

Keywords: Sudan conflict, Economywide impact, Recovery strategies, Agricultural productivity, Ex-
ternal grants, Poverty and undernourishment.
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1.1 Background

Sudan is one of the poorest countries in the world, ranked 172 out of 189 in the UN Human Develop-
ment Index (HDI) in 2021 (UNDP, 2022). Nearly 22 million people (52.3 percent of the population in
2021) are classified as multidimensionally poor, while an additional 7.4 million people (17.7 percent of
the population in 2021) are vulnerable to multidimensional poverty and 31 percent of the population are
in sever multidimensional poverty (UNDP, 2022). Poverty is closely entwined with long-running domes-
tic and regional inter-ethnic conflicts. In the assessment of multidimensional poverty, the most signifi-
cant contributing factor is the standard of living, which accounts for 49.8 percent of overall deprivation.
This is followed by education, contributing 29.2 percent, and health at 21.1 percent. These proportions
underscore the varied impact of distinct dimensions on the extent of poverty (UNDP, 2023). Ethnic mi-
norities, women, post-conflict communities and under-employed youth are particularly vulnerable
groups, often with a history of exclusion and disenfranchisement.

The country’s economy is mainly agricultural, based on rainfed crops and livestock production systems
that have evolved to suit a hot and, mostly, arid landscape. Productivity levels are low compared with
other LICs and East African neighbors. The livestock sector is one of the biggest in Africa, but produc-
tion is predominantly dependent on extensive, traditional pastoral or agro-pastoral systems. The mech-
anized rainfed sector is concentrated in the center of the country, but most crop farming is not mecha-
nized and has very low productivity. There are large basin irrigation schemes along the Nile and some
other river deltas in the northeast of the country, but there is little other irrigation and agriculture is pre-
dominantly rainfed. The country’s high population growth rate places increasing pressures on the natu-
ral resource base, which is itself shrinking due to desertification, and driving urbanization at and accel-
erating rate.

Negative productivity growth has been a key challenge to achieving inclusive growth and poverty reduc-
tion. Productivity growth contracted on average by 3 percent between 2015 and 2019, due to various
factors, including (i) poor infrastructure services, coupled with low and inefficient investment; (ii) low la-
bor skills, particularly for youth and women; (iii) trade restrictions and isolation, which have com-
pounded existing constraints to trade and limited growth overall; (vi) high level of informality, with an
estimated 60 percent of the labor located in subsistence agriculture or low productivity livestock activi-
ties, and around 65 percent of Sudanese prime aged (25-54 years old) workers estimated to be en-
gaged in the informal economy (UNDP, 2020a) ; (vi) external shocks (both global and climatic) as well
as ongoing civil disturbances.

The recent conflict which erupted between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF) have exacerbated the economic situation further. Loss of lives, deprivation of assets, and
disruption of income sources have occurred due to insecurity, extensive plundering, and property dev-
astation. It started in Khartoum and swiftly spread to other regions, including Darfur and Kordofan. De-
spite numerous ceasefire declarations for humanitarian corridors, the fighting did not stop and recently
extended to Al Gezira state which hosted 8 percent of the IDPs who came from Khartoum. As of De-
cember 31, 2023, Sudan, grappling with a severe internal displacement crisis, hosts over 9 million inter-
nally displaced persons (IDPs), which includes an estimated 3 million IDPs from before the conflict on
April 15 and an additional 6 million due to armed clashes over nine months, representing the largest
such crisis globally with about 13 percent of the world's IDPs (DTM Sudan, 2024).



The humanitarian circumstances arising from the armed conflict have reached a critical juncture,
marked by substantial impediments in delivering healthcare services on a nationwide scale. This en-
compasses notable challenges such as the constrained availability of pharmaceuticals, medical re-
sources, electrical power, and water infrastructure. In regions affected by conflict, approximately 70 per-
cent of healthcare establishments exhibit non-functionality or operate at limited capacity, precipitating
an overwhelming surge in the demand for healthcare services. Concurrently, there has been a preva-
lence of disease outbreaks, encompassing conditions such as measles, malaria, and acute flaccid pa-
ralysis, as documented by the World Health Organization (WHO, 2023). As of January 16, 2024, there
have been reports of over 9,700 suspected cases of cholera, including 269 deaths, indicating significant
public health concern (UN-OCHA, 2024).

The repercussions of the ongoing conflict extend beyond immediate humanitarian concerns to signifi-
cantly impact agriculture, domestic and external accounts, and the overall trajectory of GDP growth.
The interconnectedness of these elements underscores the need for nuanced comprehension, coupled
with the formulation of evidence-based recommendations to guide policy reforms and strategic invest-
ments, ultimately fostering inclusive growth and recovery amidst ongoing conflict.

1.2 Observed effects of the ongoing conflict on the economy

The enduring conflict has far-reaching consequences for various sectors of the already struggling Su-
danese economy. Armed conflict has exacerbated the deterioration of infrastructure in conflict-affected
regions, affecting agricultural, services, and industrial production. Limited market accessibility, lack of
security, and rampant looting have disrupted production and storage, impacting both domestic and in-
ternational trade and causing shortages in various commodities. These unprecedented circumstances
have led to a significant rise in food prices and a drastic devaluation of the Sudanese currency (WFP,
2023).

1.2.1 The agricultural sector

The armed conflict in Sudan has profoundly disrupted the agricultural sector, resulting in a considerable
decline in production during the summer agricultural season. The repercussions extend to the winter
season, with a pronounced impact on cultivation expected due to the war's direct and indirect influ-
ences. Key contributors to reduced production encompass scarcities in critical resources such as elec-
tricity, fuel, improved seeds, fertilizers, and finance. A survey conducted by Kirui et al. (2023) among
smallholder farmers revealed that 44 percent of survivors were unprepared for the planting season, with
40 percent expressing no intention to plant later in the season. The primary reasons cited for not plant-
ing included the direct impact of conflict and insecurity (15 percent) and various indirect ramifications
such as financial constraints (61 percent), lack of essential resources (13 percent), and unfavorable
weather conditions (9 percent) (Kirui et al., 2023a).

Aligned with the anticipated shock to planted areas, a rapid assessment by the Food and Agriculture
Organization (FAO) of the United Nations indicated a substantial reduction in cultivated areas, with total
planted area declining by 15 percent compared to the previous year. Sorghum and millet, staple crops
in the region, witnessed a decline in planted areas of 16 percent and 50 percent, respectively, leading
to an estimated production reduction by 24 percent and 50 percent for sorghum and millet, respectively
compared to the previous year (FAO, 2023). The livestock market also faced disruptions, primarily
along routes throughout the country, impeding the movement of animals and disrupting trade. in addi-
tion, the forestry sector, particularly Gum Arabic production in states like Greater Darfur and Kordofan,



experienced a substantial decline in prices by nearly 60 percent, primarily attributed to export chal-
lenges resulting from the conflict, leading to reduced incentives for producers (Aljazeera, 2023).

1.2.2 The industrial sector

The industrial landscape of Sudan is concentrated in Khartoum and central states. In 2001, about two-
thirds of manufacturing establishments were in Khartoum and a few provincial centers. Key regions
contributing to manufacturing, including Khartoum, Gezira, Darfur, and Kordofan, accounted for 66 per-
cent of the total manufacturing establishments (UNDP, 2016). The centralization in Khartoum was at-
tributed to its accessible transportation and energy infrastructure, high population density, and availabil-
ity of labor and markets. However, the ongoing conflict severely impacted the manufacturing sector,
with the designated Minister of Industry reporting a 90 percent destruction of the sector as of December
2023 (EREM NEWS, 2023). Emergency plans involve relocating salvageable factories from Khartoum
to secure states (EREM NEWS, 2023). The conflict has particularly disrupted agri-processing firms,
leading to temporary or permanent closures of around two-thirds of such enterprises, while others oper-
ate at reduced capacities or have relocated to safer areas (Kirui et al., 2023). Critical components of the
industrial sector, such as gold mining and oil production, have also been affected. Gold production dur-
ing the conflict period is estimated at approximately 2 tons monthly, representing a significant decline
from the 2021 production of 49.7 tons (SudanAkhbar, 2023b). On the other hand, the impact on oil pro-
duction has been less pronounced than that on gold. However, satellite images indicate oil leakage at
pumping station No. 5 in West White Nile state, suggesting potential disruptions to crude oil production
in case of prolonged conflict. The crude oil processing has been adversely affected since the onset of
the conflict, primarily due to the Rapid Support Forces' (RSF) control on Eljeili refinery in Khartoum.
The situation was further compounded by the destruction of the Eljeili refinery in December 2023, which
is expected to result in a prolonged period of recovery for crude oil processing.

1.2.3 The service sector

The service sector has experienced substantial impacts during the initial phase of the conflict, with di-
verse effects observed across its components. The banking sector, pivotal to the services and overall
economy, faced significant shocks, especially given its concentration in Khartoum. Approximately 46
percent of bank branches were in Khartoum as of December 2021, with 61 percent of branches in
Khartoum and other conflict-affected regions (CBoS, 2021). The ongoing conflict led to profound disrup-
tions in banking infrastructure and payment systems. The Central Bank of Sudan's systems became
inaccessible early in the conflict, hindering electronic payment services. While some banks have re-
stored their systems, the electronic clearance system remains unrecovered, impacting inter-bank
money transfers (UNICEF, 2023b). This disruption significantly affected liquidity, hindering the banking
sector's capacity to provide finance (STPT, 2023).

The health and education sectors, constituting vital components of services, have also faced significant
challenges. Conflict-affected states repurposed health centers and hospitals as military barracks, dis-
rupting health services with 75 percent of health centers in the conflict affected states being closed.
Limited availability of medicine, medical supplies, electricity, and fuel further impacted health services
across the country. The education sector experienced a complete halt since the war's outbreak, and
while attempts were made to reopen schools and universities in October 2023, challenges persisted.
Schools in safe states were repurposed as shelters, and connection problems limited possibilities for
online learning. In contrast, the transportation, accommodation, and restaurant services witnessed a



significant boom, driven by large-scale displacement from conflict-affected to safe states. The evacua-
tion involved both individuals and products, with the sector thriving amid ongoing conflict. The total dis-
placement of about 8 million people since April 15, 2023, has fueled this boom.

1.2.4 International trade

The ongoing conflict has inflicted significant repercussions on exports, with formidable impediments to
the movement of export products from production zones to crucial export hubs, such as Port-Sudan.
This difficulty is particularly pronounced for products originating from conflict-affected states. The per-
sistent insecurity has led to severe disruptions in primary transportation routes linking central Sudan to
Greater Kordofan and Greater Darfur regions, along with key exportation locations in the east and north
of the country. The resultant disruption of routes has not only prolonged journey times but also substan-
tially increased transaction costs for travel (Abushama et al, 2023). For instance, a journey covering
920 kilometers from Kosti to El Fasher took an astonishing eight days, underscoring the logistical chal-
lenges exacerbated by the conflict (FEWS NET, 2023). Additionally, the heightened risks of looting,
route closures, and the scarcity of fuel have collectively escalated the costs associated with production
and transportation. This confluence of challenges is anticipated to impact the competitiveness of Suda-
nese exports.

According to 2022 statistics, Sudan's export portfolio is comprised of gold (48 percent of exports), agri-
cultural products (33 percent), livestock (15 percent), crude oil and oil products (0.9 percent), pro-
cessed goods (0.5 percent) and other exports (CB0S, 2022). However, the conflict has precipitated a
substantial decline in official gold exports, plummeting from approximately 11 tons, constituting 44 per-
cent of overall exports in September of 2022, to two tons in the corresponding period of 2023, indicating
an 80 percent decline (CBoS, 2021; UNICEF, 2023b; SudanAkhbar, 2023c). While agricultural exports
are expected to decrease due to expected reductions in production and farmers' diminished intent to
plant cash crops (Kirui et al., 2023), livestock exports have experienced growth. In 2023, Sudan suc-
cessfully exported 2.7 million cattle, contributing nearly US$ 500 million in foreign currency a notable
increase compared to the revenue generated from livestock exports in 2022 (CBoS, 2022; SudanA-
khbar, 2023c).

Moreover, as per a vessel data analysis, crude oil exports have increased significantly, as the volume
of shipments loaded at Port-Sudan withessed a notable surge in May, marking its highest point in
nearly two years. The daily load reached 154,839 barrels, signifying a substantial increase in compatri-
son to the 77,419 barrels per day recorded in March 2023 (Energy Voice, 2023). This can be antici-
pated due to the restricted operation of the crude oil refinery and thus more crude oil must be exported.

On the import side, the conflict has inflicted a detrimental impact on Sudan's imports, forecasting signifi-
cant reductions propelled by a deteriorating exchange rate, income reductions, foreign exchange short-
age, and weakened financial capacity in the banking sector. Challenges such as logistics failure, infra-
structure disruptions, and banking payment issues further compound the import predicament. Wheat, a
predominantly imported commodity, has experienced a substantial reduction in imports during the con-
flict compared to the previous year, declining from 336 to 359 thousand metric tons and from 550 to
166 thousand metric tons in the second and third quarters in 2023 compared to 2022 (FEWS NET,
2023; CBoS, 2022). The absence of control over cross-border illicit trade is expected to contribute to an
upsurge in informal imports, especially from neighboring countries in the east and north of the country
like the increase in smuggling during the war in Syria (Daher, 2019).



The pivotal role of agriculture as primary contributors to the economy remains undisputed. Elevations in
productivity within the sector has the potential to bring about transformative effects, not only influencing
economic expansion but also addressing fundamental challenges such as poverty mitigation, hunger
alleviation, and the enhancement of overall dietary standards. Simultaneously, the influence of external
grants on economic stability and growth introduces an additional layer of recovery, necessitating a com-
prehensive assessment of their potential effects on fiscal dynamics, investment patterns, and broader
economic recovery.

1.2.5 Remittances

The large-scale internal displacement resulting from the war has profoundly affected over 8 million indi-
viduals (DTM, 2024), necessitating a significant reliance on remittances for consumption purposes. The
increase in labor costs during the conflict corroborates that displaced individuals are depending on re-
mittances, savings, or assistance for their consumption needs (Kirui et al., 2023; WFP, 2023). Antici-
pated remittance increases, albeit moderate, are expected due to the economic deterioration and liveli-
hood challenges caused by the conflict. However, the abilities of remittances to increase are further
constrained by migrants' characteristics and occupations, with low-skilled migrants not anticipated to
make significant contributions (UNDP, 2020b).

1.3 Objectives

The objective of this report is to assess the impact of the changes triggered by the ongoing conflict,
while exploring the possibilities of recovery considering increases in agricultural productivity and
changes in external grants. The impact of these assessments is measured by means of changes in
poverty, undernourishment, and economywide growth indicators. Specifically, the work will draw on
IFPRI's RIAPA framework to:

Simulate the impacts of the ongoing conflict on economic growth and income distribution across ru-
ral and urban population.

Assess the differential impacts alternative recovery scenarios including increases in agricultural
productivity on poverty, undernourishment and economywide growth, to inform identification and
prioritization of areas of reform and investments for inclusive growth, and

Simulate changes in external grants and assess their potential impact as part of the recovery path-
ways for Sudan.

The remainder of the report is organized as follows. Section 2 presents the analytical framework used
for the assessment of three objectives. Section 3 describes the simulation scenarios including the de-
velopment of a counterfactual against which the war and recovery scenarios are compared. Section 4
presents and discusses the results, while section 5 concludes and provides policy recommendations.



IFPRI's Rural Investment and Policy Analysis (RIAPA) system is used. RIAPA is IFPRI's primary tool
for economywide analysis. The RIAPA model is an analytical tool used to assess the economy-wide
impacts of policies and investments. It is designed to help policymakers understand the trade-offs asso-
ciated with policy choices in agricultural and rural investment and to better grasp the linkages within the
agrifood system (AFS) and between AFS and other sectors of the economy.

The RIAPA model uses detailed representations of the economy depicted within Social Accounting Ma-
trices (SAMs), which enable analysts to measure impacts throughout the AFS and its interconnected-
ness with the broader economy. This includes analyzing how policies affecting farmers can have spillo-
ver effects on input supply, trade, agro-processing, or food service sectors and vice versa. One of RI-
APA's key features is its ability to capture macro-micro linkages, which means it can interpret how
economy-wide changes will affect individual households and people. This is especially valuable for as-
sessing the implications of various shocks or interventions on poverty, diet quality, and women's inclu-
sion, using survey-based microsimulation models linked to the core computable general equilibrium
(CGE) model (Figure 1).

At the center of RIAPA is a Computable General Equilibrium (CGE) model that uses nested production
structure, imperfect substitution of traded commaodities, and linear expenditure systems of consumer
demand. It models consumer and producer behaviors, respectively with utility and profit maximization,
adjusting prices for market equilibrium. The dynamic version considers exogenous factors like popula-
tion growth and urbanization, influencing labor supplies, while sectoral capital accumulation is endoge-
nously determined based on past investments (Diao and Thurlow, 2012).

For this study, the RIAPA model is calibrated to a 2021 SAM for Sudan, providing a detailed breakdown
of factors such as capital, labor, and cropland, while allowing for their reallocation across sectors. The
model considers the profound impact of international trade on sectoral growth, examining both import
competition and export opportunities. In relation to household livelihoods, the RIAPA model recognizes
significant variability across regions, distinguishing among representative households. These distinc-
tions are critical for comprehending the dynamics of distributional changes, especially considering vari-
ations across locations and endowments. To enhance its accuracy, the model is intricately linked to a
microsimulation module, drawing insights from a national household survey.


https://www.ifpri.org/publication/recursive-dynamic-computable-general-equilibrium-model

Figure 1: Modules of the RIAPA modeling system

Investment Value chain
tools (apa) . tools (ppve)
Dynamic

economywide
model

Agri-food system Households
GDP | Jobs Incomes | Inequality
Water use | Resilience Poverty | Gender
GHG Emissions Hunger | Diets

Source: Authors’ configuration based on Diao and Thurlow (2012).

The assumptions shaping the macroeconomic balance in the model are notable, covering the current
account, government fiscal balance, and savings/investment accounts. These assumptions, including a
fixed exchange rate for maintaining the current account balance, highlight the significance of export-
oriented sectors like high-value agriculture. The model adopts a recursive dynamic approach, running
simulations for several years. This extended timeframe allows the model to capture the nuanced inter-
play of exogenous factors, such as demographic shifts and technological changes. Capital accumula-
tion is a key facet, determined endogenously with a focus on the previous period's investment, consid-
ering the sectors' current shares of gross operating surplus. In essence, the CGE model stands out for
its holistic approach to understanding distributional changes. It achieves this by dissecting growth pat-
terns across sectors and subnational regions, considering the intricate interplay in factor and product
markets. This comprehensive perspective, coupled with its explicit definition of the growth—poverty rela-
tionship ex ante, enables the model to effectively capture and contrast distributional outcomes associ-
ated with economic growth across diverse sectors. More details about the model structure, assump-
tions and equations are provided in the open access documentation by Diao and Thurlow (2012).

The RIAPA framework incorporates several add-on modules for specifying simulation parameters and
adding depth to standard CGE model results. They also track specialized outcome indicators including
production and employment outcomes, natural resource use, and greenhouse gas emissions. In addi-
tion, various survey-based microsimulation modules are incorporated to track welfare outcomes, includ-
ing poverty and inequality, diet costs and the ReDD index, and the WIST indicator.
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This section provides a detailed description of the simulation scenarios depicting the impact of the on-
going conflict as well as providing suggestions for economic recovery via improvements in agricultural
productivity and changes to the flow of external grants. The first subsection focusses on the pre-conflict
counterfactual (baseline) scenario, which will be used as a benchmark for assessing the impact of the
conflict on the economy. Subsequently, the war scenarios are described starting with the World Bank’s
post-conflict projections (hereafter the Moderate decline & slow recovery scenario) and the International
Monetary Fund (IMF) projections, hereafter, Sharp decline & rapid recovery war scenario. Finally, po-
tential recovery scenarios are described including agricultural productivity centered scenarios and ex-
ternal grant centered scenarios.

3.1 Baseline (counterfactual) scenario

Under this scenario, it is assumed that the pre-conflict circumstances continue throughout the period
covered (2021-2028). This implies that the April 15", 2023, conflict had not happened, however, it cap-
tures the pre-conflict economic shocks including the October 2021 coup and its implications. We base
this on the World Bank’s projected GDP growth rates prior to the conflict’s onset, as depicted in Figure
2. According to this counterfactual scenario, GDP was expected to grow by an average of 1.6 percent
each year between 2023 and 2028. In addition, population and labor force supply was expected to grow
by an average of 2.5 percent per year throughout the same period based on the UN (2023) statistic di-
vision’s projections. In per capita terms, GDP in Sudan was already expected to decline between 2023
and 2028, even before the outbreak of the conflict.

Figure 2: Outlook of Sudan GDP based on World Bank pre-conflict estimates (2022 -2028)

Total GDP annual growth rate (%) Real GDP annual values ($

3% billion)
] —~
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Source: World Bank (2023a).

Public sector statistics are also guided by the World Bank estimates with total public revenues and ex-
penditure as percentage of GDP on average through (2020-2025) amounting to 8.8 percent and 13.2
percent, respectively, and average of general government deficit amounting to 4.3 percent as percent-
age of GDP on average though the same period (Table 1).

11



Table 1: Public sector indicators as percentage of GDP (percent, 2020-2025)

Indicators 2020 2021 2022 2023 2024 2025 Average
Expenditures 10.7 10.8 11.7 12.5 134 13.7 13.2
Revenues 4.8 10.5 10 10.5 11 11.2 8.8
General government balance -5.9 -0.3 -1.7 -2.0 -2.4 -2.5 -4.3
General government debt 281.4 215.6 183.6 167.3 157.9 149.5 171.2

Source: World Bank (2023c).

In this hypothetical scenario, projections were formulated shortly before the onset of the conflict, with
the World Bank forecasting a 1.1 percent economic contraction in 2022. This projection contrasted with
a more pronounced contraction of 1.9 percent in 2021, attributable to the coup, protests, and shut-
downs, as well as a hiatus in external inflows that significantly affected both the services and industry
sectors. The economic downturn persisted in 2022, albeit to a lesser extent, owing to the sustained in-
terruption in external inflows, elevated taxes and fees, persistent civil disturbances, and logistical dis-
ruptions in the business environment.

Anticipated fiscal trends for 2023 reveal a notable disjunction between projected government revenues
and expenditures, indicating a complex financial landscape. Despite the expectation of government rev-
enues falling short of the planned figures for 2023, government expenditure is poised to surpass both
the initially envisaged expenditure for the same year and the actual expenditure recorded in 2022 (Ta-
ble 3).

Table 2: Fiscal sector forecast 2019-2025 (percent of GDP)

Indicators 2021 2022

Overall Balance -5.9 -0.3 -1.7 -35 -3.0 -2.6

Primary Balance -5.9 -0.3 -1.4 -3.5 -2.9 -2.5

Total Revenues and Grants 4.8 105 10.0 5.1 6.0 6.8
Tax Revenues 3.8 4.8 5.8 3.4 3.6 4.0

Taxes on Goods and Services 2.6 3.4 3.7 1.6 1.5 1.8

Direct Taxes 0.7 0.7 1.2 0.6 0.6 0.6

Taxes on International Trade 0.5 0.6 0.9 0.5 0.7 0.7

Other Taxes 0.0 0.0 0.0 0.7 0.8 0.8
Non-Tax Revenues 0.8 4.6 4.2 15 2.2 2.6
Grants 0.2 11 0.1 0.0 0.0 0.0
Expenditures 10.7 108 117 8.6 9.0 9.4
Current Expenditures 9.9 9.5 11.0 8.2 9.2 9.0
Wages and Compensation 2.9 2.2 35 3.2 3.7 3.5
Goods and Services 0.7 15 25 2.2 2.6 2.4
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Indicators 2020 2021 2022 2023 2024 2025

Interest Payments 0.0 0.0 0.3 0.0 0.1 0.1
Current Transfers 6.3 5.8 4.8 2.8 2.8 3.0
Social Assistance 4.8 4.2 2.9 1.6 2.0 2.3
Other Current Transfers 15 1.6 1.9 1.2 0.8 0.7
Capital Expenditures 0.1 0.6 0.4 0.2 0.2 0.2

Source: World Bank (2023c)

3.2 Ongoing conflict scenarios

The purpose of these scenarios is to simulate the impacts of the current conflict on the economy gov-
erned by initial projections of the changes at the overall GDP and supported by detailed information de-
picting the changes in the domestic and external accounts at the detailed sectoral level. Two magni-
tudes of the impact of war at the overall GDP level are considered including estimates by the World
Bank and the IMF. There are two other larger estimates of GDP decline in 2023 suggested by the Inter-
national Food Policy Research Institute (IFPRI) and Sudan’s Ministry of Finance and Economic Plan-
ning (MoFEP), which are not considered in this report (see Siddig et al., 2023; AsharqNewsSUD, 2023
for more details about them). Considering the World Bank and IMF estimates, the focus of this study is
on the repercussions of such a decline in income levels and household consumption as well as the
prevalence of poverty and undernourishment. These implications can be used as proxy of income, pov-
erty and undernourishment impacts of larger or smaller estimates of GDP contractions in 2023.

In the remining parts of this study, reference to the two estimates (scenarios) will be made as follows:
the “Moderate decline & slow recovery” scenario is the scenario referring to the World Bank esti-
mates and the “Sharp decline & swift recovery” scenario referring to the IMF estimates. These sce-
narios diverge primarily because of their different views on the inflow of resources during the war and
the economic weight of the Khartoum state. The IMF suggests that Khartoum contributes about 60 per-
cent to the national GDP, while the World Bank estimates it to be between 35 percent and 40 percent.
The World Bank also factors in the resilience of a significant informal sector, which could soften the
blow of GDP contraction. The adaptability of this sector could also lessen the severity of the economic
downturn. Additionally, the private sector's experience in coping with past crises suggests it has already
started adapting to current challenges. Observations indicate that businesses have moved to areas of
the country less affected by the conflict, allowing them to continue operations. This movement reflects
the private sector’s resilience amidst conflict, providing a more complex and potentially less dire eco-
nomic outlook.

3.2.1 Moderate decline and slow recovery scenario (lower contraction in 2023 and
slower recovery afterwards)

In this scenario, the World Bank post conflict projections are compared to those in the baseline (pre-
conflict projections). These estimates suggest a decline in Sudan’s GDP by 12 percent (Ezemenari et
al., 2023). In 2023, an anticipated substantial contraction in economic output underscores a pro-
nounced economic downturn, attributable to the prevailing war. While the economic contraction in 2024
and 2025 is less severe, registering -3.7 and -0.7 percent, respectively, it signifies a continued decline,
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albeit at a mitigated pace (Figure 3). The subsequent year, 2026, witnesses a modest recovery, de-

noted by a GDP growth of 1.2 percent, which increases to 2.2 and 2.3 percent in 2027 and 2028, re-
spectively. This positive trajectory hints at a potential security stabilization and improvement in eco-

nomic conditions.

Figure 3: Annual real GDP growth rates (2022 -2028) and values (2020-2028) in the Moderate
decline & slow recovery war scenario
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Source: World Bank (2023b).

In 2023, a substantial contraction of -7.9 percent is anticipated in the agriculture sector, signaling signif-
icant challenges that may impact productivity due to the conflict. This contraction moderates in 2024 to
-2 percent before the sector makes a remarkable turnaround as projected for 2025, where agriculture is
expected not only to rebound but to achieve growth at 1.1 percent. This positive momentum is fore-
casted to continue between 2026 and 2028, with the sector expected to register a further growth of 1.1,
1.6 and 2.1 percent in the three years respectively. These growth projections between 2025 and 2028
suggest a robust recovery and potential stabilization in the agriculture sector, demonstrating its resili-
ence and adaptability (Figure 4).

Figure 4: Annual GDP growth rates for agriculture, industry, and service (2022 -2028) in the
Moderate decline & slow recovery scenario
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Source: World Bank (2023c).

On a different trajectory, the industry sector is expected to face a more prolonged recovery. In 2023, it
is projected to witness a substantial contraction of -11.6 percent, indicating the severity of challenges
affecting industrial activities. Although the pace of contraction is expected to be lesser in 2024 and
2025 with a decline of -3.0 and -1.5 percent, respectively, the sector is anticipated to fully emerge from
negative growth only in 2026, posting a growth rate of 1 percent to be followed by subsequent growth
rates of 2.3 percent and 3.5 percent, respectively in 2027 and 2028. The expected delayed recovery in
the industry sector suggests lingering challenges or structural adjustments necessary for a comprehen-
sive rebound. Meanwhile, the services sector, which is projected to contract with a growth rate of -16
percent in 2023, is expected to experience a relatively slower recovery. By 2024, the contraction is an-
ticipated to lessen to -5.5 percent, and by 2025, the sector is projected to further improve with a con-
traction of only -2 percent. The recovery for the service sector is first achieved in 2026 with a growth
rate of 1.6 percent, which will be followed by 2.5 percent and 3.5 percent growth in 2027 and 2028, re-
spectively.

In this envisaged scenario, it is posited that the conflict persists until 2024, concluding in the early
months of the year. However, the interruption in donor financing, extending well into 2024, ensues due
to the necessity for an extended period to negotiate agreements among various stakeholders and es-
tablish a new government, compounded by the gradual pace of reform implementation. This projection
presupposes the continuation of negotiations, akin to the pre-coup era, resulting in a prolonged delay in
the establishment of a civilian government due to the time required for consensus-building.

These dynamics are anticipated to impede the pace of recovery. The Moderate decline and slow recov-
ery war scenario envisages a more measured and gradual recovery during this transitional phase, at-
tributing the deceleration to challenges in coordination and absorption capacity. Furthermore, the sce-
nario postulates the persistence of the war into the early part of 2024, albeit remaining localized. In this
context, economic centers are assumed to manage to function to some extent despite the ongoing con-
flict.

3.2.2 Sharp decline and rapid recovery scenario (deeper contraction in 2023 but faster
recovery afterwards)

The Sharp decline & rapid recovery war scenario delineates a trajectory of accelerated recovery, dis-
tinctively contrasting with the Moderate decline & slow recovery war scenario. Nevertheless, it is prem-
ised on the assumption that the initial repercussions of the conflict exert a more pronounced influence
on the GDP in 2023. The scenario posits a swift consensus and the establishment of a transitional gov-
ernment, thereby expediting reengagement. This rapid reengagement is envisioned to instill heightened
confidence among development partners, consequently eliciting increased external inflows, both from
the public and private sectors. This heightened support is anticipated to underpin a comparably robust
resurgence and growth. Furthermore, the scenario assumes the cessation of hostilities at the onset of
2024.

According to the Sharp decline & rapid recovery scenario, the GDP is anticipated to undergo a signifi-
cant contraction of -18 percent in 2023. However, a positive shift is expected in 2024 with a modest

growth of 0.3 percent, and this upward trajectory is projected to strengthen further in 2025 with a sub-
stantial growth of 7.0 percent followed by 4.7, and 4.5 percent in the subsequent years. Looking at the
GDP in current prices, the values stand at US$ 25.3 billion in 2023, US$ 25.4 billion in 2024, and US$
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27.1 billion in 2025. In essence, while 2023 indicates a considerable economic decline, subsequent
years forecast a positive trend, particularly highlighted by notable growth in 2025 which shows a faster
recovery compared to the Moderate decline & slow recovery scenario (Figure 5 in comparison to Figure
3).

Figure 5: Annual real GDP growth rates and values (2023-2028) in the Sharp decline & rapid
recovery Scenario
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3.3 Accelerated recovery scenarios

3.3.1 Agricultural productivity bounce-back

Agriculture plays a central role in Sudan's economy, serving as its backbone and holding crucial im-
portance in terms of contribution to GDP, employment, and livelihoods as well as the food security. Dur-
ing the last decade, its contribution to GDP was second after the services sector, amounting to 26.1
percent in 2021, while services sector contributed 51.7 percent (CBoS, 2021). Nevertheless, the agri-
cultural sector contributes significantly to employment as 47.4 percent of labor work in the sector
(PRSP, 2021). And it also stands as the primary employer of skilled labor, with approximately 36 per-
cent of them engaged in agriculture, in contrast to 11 percent employed in the services sector (El-
badawi et al., 2023).

Sudan's agricultural landscape encompasses three distinct crop production systems: irrigated, mecha-
nized rainfed, and traditional rainfed farming systems. Approximately 88 percent of the national culti-
vated area is dedicated to dryland farming, contributing significantly, around 75 percent, to the produc-
tion of national food grains with two-thirds of the population engaging in or rely on dryland farming as
the main source of economic activity (Elbadawi et al., 2022). However, Sudan’s agriculture is character-
ized by low land and labor productivity. Although the agricultural productivity of crops has increased
during the past three decades (Figure 6), yet it is far below productivity of peer countries (Elbadawi et
al., 2023; Alhelo et al., 2023).
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Figure 6: Crop productivity (kilograms/feddan) by decade (1990-2021)
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A pivotal factor contributing to low agricultural productivity in Sudan is the underutilization of key inputs
crucial for enhancing productivity, notably the insufficient application of fertilizers and improved seeds.
This issue is compounded by a lack of education and training in contemporary agricultural practices,
hindering the adoption of efficient techniques (Alhelo et al., 2023). Moreover, inadequate investment in
agricultural research and development restricts the availability of advanced crop varieties and technolo-
gies that can bolster productivity. The sector is further challenged by the impact of climate change and
unpredictable weather patterns, resulting in adverse effects on crop yields and subsequent reductions
in productivity. Limited access to credit and financial services poses a significant constraint, impeding
farmers' capacity to invest in modern technologies and improve overall farming practices. Additionally,
inappropriate pricing policies, exemplified by subsidies or price controls, introduce distortions to market
signals, leading to inefficiencies in resource allocation within the agricultural sector. Addressing these
multifaceted challenges necessitates comprehensive interventions, encompassing increased education,
targeted research and development, climate-resilient strategies, enhanced financial access, and nu-
anced pricing policies tailored to optimize agricultural productivity in the Sudanese context.

In addition to that, forests and livestock sectors in Sudan contribute significantly to the broad agricul-
tural sector, employment, and international trade. Sudan's position as the world's leading producer of
raw gum Arabic, accounting for over 80 percent of global production, is integral not only to its agricul-
tural sector but also to its economic resilience and environmental sustainability. This vital commodity,
primarily harvested from Acacia senegal and Acacia seyal trees, forms the backbone of livelihoods
within the expansive "gum Arabic belt." This area stretches over 520,000 km2 and includes some of the
poorest regions of Sudan, supporting a significant portion of the population and livestock. Gum Arabic
is pivotal due to its extensive use across diverse industries, such as food, pharmaceuticals, cosmetics,
and textiles, making it essential for Sudan's integration into global markets (World Bank, 2020).

The production of gum Arabic in Sudan has shown promising growth, it amounted to 77.3 thousands
ton in 2021 compared to 57 thousands ton in 2020 (CBoS, 2021). Despite these gains, the sector faces
multiple challenges such as outdated harvesting and processing technologies, inadequate extension
services, and limited research and development funding (World Bank, 2020).
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With Sudan being home to one of the largest livestock populations in Africa, and recent statistics show
a modest increase from 109.9 million heads in 2020 to 110.5 million in 2021 (CBoS, 2021), livestock is
a vital component of Sudan’s economy. Nomadic pastoralism is the primary method used for livestock
production in Sudan, characterized by the extensive movement of livestock across vast natural range-
lands. This system, while dominant due to the abundance of rangelands, results in lower productivity as
the constant movement yields more muscular and less fattened animals, consequently affecting meat
guality (World Bank, 2020). Sudan's livestock sector, despite its vast potential, faces significant produc-
tivity challenges that stem from a combination of infrastructural deficiencies, outdated practices, and
limited access to resources. The dominant system of nomadic pastoralism, while culturally integral, has
constrained productivity growth due to reliance on traditional methods and local breeds that do not yield
high outputs. Additionally, the degradation of rangelands has led to frequent conflicts over land and has
blocked crucial animal migration routes, further exacerbating the situation. The lack of quality feed,
compounded by insufficient veterinary services and a shortage of skilled labor due to the migration of
qualified personnel seeking better opportunities in other location within the country and abroad, se-
verely impacts livestock health and productivity. Moreover, systematic information necessary for strate-
gic planning and development is scarce, hindering effective management and growth of the sector
(World Bank, 2020).

Sudan is recognized as one of the countries that are most susceptible to climate change and its varia-
ble impacts. Recent decades have witnessed a marked increase in the frequency of droughts along
with significant rainfall variability, exerting considerable pressure on the country’s rainfed agricultural
and pastoralist systems (Siddig et al., 2020). The country contends with specific climatic challenges in-
cluding elevated temperatures, escalated water demand, and constrained land and water resources.
These factors collectively pose substantial risks to the agricultural sector's stability and the broader
food systems, threatening their sustainability. The variability and extremity in weather patterns, such as
irregular rainfall and more frequent droughts, directly impact crop yields and the reliability of agricultural
outputs. This instability leads to significant economic repercussions, as fluctuations in agricultural
productivity can disrupt food markets as well as livelihoods (Siddig et al., 2020). The goal of this sce-
nario is assessing the impacts of recovering all conflict-driven agricultural yield losses by 2026 on pov-
erty, hunger, diet quality, jobs and economywide growth, to inform identification and prioritization of ar-
eas of reform and investments for inclusive growth. IFPRI’s Sudan SAM covers 19 primary agricultural
sectors or commodities. The scenario examines the role of enhanced productivity in the agricultural
sector's recovery process. It acknowledges that widespread underutilization and destruction of capital
have impacted all sectors due to the conflict. However, the agricultural sector is expected to exhibit rel-
atively less damage in terms of its land and capital resources, attributed to the predominantly urban na-
ture of the conflict. This differential impact highlights the potential resilience and quicker recovery of ag-
riculture compared to other sectors, underscoring its critical role in post-conflict economic regeneration.

Drawing insights from countries like Syria and Yemen, the recovery process in the vital economic sec-
tors is expected to be gradual, emphasizing the complex challenges caused by conflict in the different
sectors. However, based on the impact of the war in comparator countries, the agricultural sector is the
most resilient sector in the face of conflict (Figure Al). In Sudan, the agricultural sector has a great po-
tential in leading recovery after conflict.

In the context of the Moderate decline & slow recovery scenario, agriculture emerges as a key player in
driving recovery. Despite experiencing a significant contraction of 7.9 percent in 2023, the agriculture
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sector shows remarkable resilience, rebounding with growth of 0.9 percent in 2024 and further expand-
ing by 1.1 percent in 2025. This recovery is attributed to the sector's ability to adapt, implement re-
forms, and benefit from improved conditions post-conflict.

On the other hand, the industrial sector faces a more prolonged recovery, with a substantial contraction
of -11.6 percent in 2023. Although the pace of contraction moderates to -0.4 percent in 2024, the sector
only fully emerges from negative growth in 2025, posting a growth rate of 1 percent. This slower recov-
ery indicates persistent challenges within the industrial sector due to the distortions in factories which
were highly centralized in Khartoum state, the epicenter of the fighting.

However, according to the Moderate decline & slow recovery scenario, the services sector experiences
a more protracted recovery compared to agriculture and industry. Despite significant contractions of -16
percent in 2023, -2.3 percent in 2024, and -1.6 percent in 2025, this sector lags in bouncing back. Dis-
placement, migration, and the severe impact on banking, health, and education services contribute to
the prolonged recovery of the services sector. The damage to critical infrastructure (such as the 2
bridges which were destroyed in Khartoum), including communication networks, airports, and business
services, further impedes the quick restoration of normalcy.

In an alternative scenario geared toward faster recovery, such as the Sharp decline and rapid recovery
war scenario, the emphasis lies in the country's swift mobilization of resources, including bilateral assis-
tance, domestic mobilization, and foreign investments. These elements play a critical role in extensive
rebuilding efforts and the overall promotion of recovery. The speedy resolution of the conflict and the
establishment of a stable government are central components, necessitating efficient collaboration
among stakeholders, encompassing both military and civilian entities, to facilitate swift decision-making.
The formation of a transitional government is imperative for instilling confidence and expediting critical
reforms. The overarching objective is to prompt international re-engagement swiftly, attracting substan-
tial financial support and investments. Timely rehabilitation of infrastructure and vital sectors, coupled
with comprehensive revitalization of businesses, serves to mitigate the adverse impacts of the conflict.
Effective governance, complemented by transparent regulations, becomes instrumental in attracting
investments and fostering sustained economic growth.

3.3.2 External grants scenarios

After the transformative events of the 2018 revolution and the termination of Omar al-Bashir's three-
decade’s rule, the establishment of a transitional government marked a pivotal phase in Sudan's en-
gagement with the international community. The year 2020 saw notable developments, including Su-
dan's removal from the United States’ list of State Sponsors of Terrorism (SSTL) in December and the
clearance of arrears to the World Bank and African Development Bank (AfDB) in March and May 2020,
respectively. A pivotal development occurred on May 17, 2020, when a development partner confer-
ence in Paris aimed to promote international investment in Sudan (IMF, 2021a).

In response to the need for economic stabilization and the laying of foundations for sustainable inclu-
sive growth, the transitional government (TG) formulated a home-grown reform program. This initiative,
supported by the IMF, materialized through a request for a Staff-Monitored Program (SMP) in June
2020. The reforms encompassed measures to stabilize the economy, shift from fuel subsidization to a
market-oriented economy, and introduce direct social assistance, exemplified by the Sudan Family
Support Program, with a primary aim of reducing poverty. Fiscal, public financial management, and
monetary and exchange rate reforms were integral components of these efforts.
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By the second review of the SMP in June 2021, the TG demonstrated satisfactory implementation of
the benchmarks, making it eligible for an upper credit tranche with the IMF and establishing a com-
mendable track record of economic reforms. A Poverty Reduction Strategy Paper (PRSP) was concur-
rently developed, paving the way for Sudan's entry into the Heavily Indebted Poor Countries (HIPC) de-
cision point. Subsequently, the TG sought a 39-month arrangement under the Extended Credit Facility,
aligning its goals with the pursuit of the HIPC Completion Point and the framework for inclusive growth
outlined in the PRSP.

Building on the outlined developments, it is crucial to underscore that, creditors representing an impres-
sive 76 percent of the net present value (NPV) of eligible debt, have affirmed their commitment to
providing their allocated portion of debt relief under the HIPC Initiative (IMF, 2021c). Moreover, in con-
junction with the successful clearance of arrears, Sudan became eligible to access an estimated US$ 2
billion in International Development Association (IDA) financing (IMF, 2021b). These designated funds
are poised to play a pivotal role in supporting policy reforms and initiatives directed at fostering entre-
preneurship among women and youth, enhancing critical road infrastructure, expanding electricity ac-
cessibility, and contributing to investments in key sectors such as agriculture, water supply, natural re-
source management, human capital, and support for displaced populations (IMF, 2021b).

Despite these positive developments, a significant setback occurred three months after reaching the
HIPC decision point with a military takeover on October 25, 2021. This event led to the freezing of all
negotiations between international financial institutions (IFIs) and the military government regarding
HIPC and associated development assistance. Nevertheless, before the conflict, efforts persisted to
reach a political agreement that would restore civilian governance, with the potentially reigniting discus-
sions about HIPC and the development grants the Sudanese transitional government could receive.
Therefore, stopping the war and formulating a civilian transitional government might be associated with
a resume of negotiations regarding the suspended development grants.

This hypothetical scenario explores the different impacts of external grants in a context where the politi-
cal landscape shifts towards reconciliation and a civilian-led government. The scenario is analyzed
through three distinct approaches: first, by evaluating the impact when these grants are predominantly
invested in rehabilitation, infrastructure development, and essential services such as electricity and wa-
ter supply; second, by considering the grants being primarily allocated to social protection, especially
cash transfers, as an extension of the Family Support Program initiated during the transitional govern-
ment; and third, by examining the outcome when grants are distributed between social protection and
infrastructural investment. Each approach offers insights into how external financial support can be
strategically utilized in different sectors to support the nation's development and recovery.
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4.1 Impact of the conflict on economic growth

The trajectory of Sudan’s economic growth, as depicted in Figure 7, illustrates the profound impact of
conflict on national economic performance. The baseline scenario, which represents the anticipated
growth pattern in the absence of conflict, indicates modest yet positive growth rates leading into 2023.
This scenario was abruptly upended by the advent of war on April 15, 2023, necessitating a recalibra-
tion of expectations by the World Bank and the IMF labeled as “Moderate decline & slow recovery” and
“Sharp decline & rapid recovery” scenarios, respectively.

In 2023, the baseline scenario predicted a real GDP growth of 0.3 percent, which was quickly negated
by a marked contraction, as represented by the World Bank's estimate of a 12.0 percent decrease and
the IMF's more dire prediction of a 17.8 percent reduction in growth. This contraction far exceeds the
anticipated growth and is indicative of the immediate economic shock induced by the conflict. The data
for 2024 demonstrates a continuation of economic decline, with the GDP value falling significantly short
of the baseline projection of 31.3 billion US dollars to reach only 25.3 billion according to the World
Bank and 26.1 billion as per IMF estimations. This discrepancy highlights the enduring impact of the
conflict and the challenges to economic recovery.

Figure 7: Simulated annual real GDP growth rates and values (2023-2028)
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Source: Results of Sudan RIAPA Framework.

As we progress through the estimates, the years 2025 to 2027 show gradual, albeit inconsistent, recov-
ery from the fall of 2023. The World Bank and IMF estimates suggest a slow reversion towards positive
growth, although remaining below the baseline predictions. This pattern reflects the resilience of the
Sudanese economy and the gradual adaptation to the prevailing conditions of conflict. The projections
for 2028 present a cautious yet noteworthy return to growth, with the World Bank and IMF forecasting a
GDP close to the baseline figures at 27.6 and 31.0 billion US dollars, respectively. The positive growth
rates across all scenarios signal a potential stabilization and adaptive recovery of the Sudanese econ-
omy despite the ongoing challenges. The estimations shown in Figure 7 thus conveys a dual narrative:
the immediate and severe economic ramifications of conflict, followed by a period of adjustment and
partial recovery. The variance between the baseline scenario and the revised projections underscores
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the critical need for robust economic planning and the consideration of external shocks in economic
forecasting.

In summary, the quantitative analysis of Sudan's real GDP growth and values between 2023 and 2028
underscores the resilience of the economy in the face of conflict-induced adversity. The data encapsu-
lates a broader narrative of an economy in flux, contending with the ramifications of war while exhibiting
a capacity for recovery and adaptation over time.

4.2 Impact of the conflict on poverty

Figure 8 presents estimates of the projected impact of the ongoing conflict on poverty levels in Sudan,
differentiated by the scenarios forecasted by the Moderate decline and slow recovery and the Sharp
decline and rapid recovery, scenarios. These estimations are benchmarked against a pre-conflict base-
line, enabling a quantifiable analysis of the conflict's repercussions on socio-economic conditions.

In the immediate aftermath of the conflict's inception in 2023, both the Moderate decline & slow recov-
ery and the Sharp decline & rapid recovery scenarios indicate a substantial increase in the proportion of
the population living in poverty. The Moderate decline & slow recovery scenario reflects an increase of
8.0 percentage points, while the Sharp decline & rapid recovery scenario denotes a rise of 11.6 per-
centage points compared to the pre-conflict baseline. This abrupt elevation in poverty levels corre-
sponds to an additional 2,708,000 and 3,931,000 individuals falling below the poverty threshold, ac-
cording to the World Bank and IMF estimates, respectively.

As the timeline extends from 2024 to 2028, the impact on poverty levels remains pronounced, albeit
with some fluctuations. The Moderate decline & slow recovery scenario’s projections suggest a gradual
decrease in the percentage-point increase of poverty from its peak in 2023, reaching an additional 10.6
percentage points above the baseline by 2028. In contrast, the Sharp decline & rapid recovery scenario
presents a less optimistic outlook, with a slight resurgence in poverty levels in 2026 and 2027 before a
decrease in 2028. However, it is important to note that both scenarios predict persistent and elevated
poverty levels throughout the period of analysis.

Figure 8: Simulated impact of the conflict on poverty rates and population
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The absolute numbers provided in Figure 8 further elucidate the human dimension of these projections.
Despite year-on-year variations, both the Moderate decline & slow recovery and Sharp decline & rapid
recovery scenarios indicate an increase in the number of people in poverty relative to the baseline
throughout the period. By 2028, the slow recovery and rapid recovery projections estimate that there
will be an additional 4,100,000 and 3,199,000 people living in poverty, respectively.

The data in Figure 8 serve as a stark reminder of the profound and sustained impact that conflict can
have on the most vulnerable populations. The divergence between the Moderate decline & slow recov-
ery and Sharp decline & rapid recovery scenarios also highlights the inherent uncertainties in projecting
socio-economic outcomes in conflict settings, reflecting different methodological approaches and un-
derlying assumptions.

In conclusion, the projected increases in both the percentage and absolute number of people living in
poverty in Sudan, because of the conflict, underscore the critical need for targeted policy interventions.
These findings advocate for the international community's engagement and the mobilization of humani-
tarian and development aid to mitigate the socio-economic fallout of the conflict and support the resili-
ence of affected populations.

4.3 Impact of the conflict on undernourishment

Figure 9 quantitatively depicts the escalation of undernourishment in Sudan's population as a direct
consequence of the conflict, comparing the projected increments against a pre-conflict baseline. Each
of the Moderate decline & slow recovery and Sharp decline & rapid recovery scenarios reflect in-
creased prevalence of undernourishment due to the ongoing crisis. In 2023, the first year of conflict, the
Moderate decline & slow recovery scenario shows an increase of 3.9 percentage points in the under-
nourishment rate relative to the baseline, equating to an additional 1,331,000 individuals experiencing
undernourishment. The Sharp decline & rapid recovery scenario outcome is more severe, with a 6.0
percentage point increase and an additional 2,044,000 individuals affected.

The projection trends from 2024 to 2028 illustrate the protracted nature of the conflict's impact on food
security. While both scenarios indicate a slight decrease in the percentage point increase from the peak
in 2023, the rates remain significantly elevated above the baseline throughout the period. In particular,
the Moderate decline & slow recovery estimates reveal a consistent 3.9 percentage point increase from
2025 to 2028, while the Sharp decline & rapid recovery scenario suggests a slight variation with a mini-
mum of 3.9 percentage points in 2026 to a maximum of 5.7 percentage points in 2025.
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Figure 9: Simulated impact of the conflict on undernourishment rates and population
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Source: Results of Sudan RIAPA Framework.

Correspondingly, the absolute numbers of undernourished individuals remain alarmingly high under
both scenarios, with the slow recovery projecting an increase of 1,524,000 individuals by 2028, and the
rapid recovery projecting a higher increase of 2,020,000 individuals. These figures represent a signifi-
cant proportion of the population enduring inadequate nutrition, with consequences for health, produc-
tivity, and overall societal well-being.

The disparities between the Moderate decline & slow recovery and Sharp decline & rapid recovery esti-
mates may be attributed to differing GDP estimates and assumptions about the conflict's impact. How-
ever, both sets of projections serve as a somber reflection of the conflict's detrimental effects on food
security.

In summation, Figure 9 underscores the critical issue of undernourishment because of conflict, demon-
strating not only the immediate crisis but also the enduring challenge to food security over a protracted
period. The persistent increase in both the proportion and absolute number of undernourished individu-
als calls for sustained humanitarian efforts and strategic interventions aimed at mitigating the adverse
effects of conflict on the population's nutritional status.

4.4 Distributional impact of the conflict

Figure 10 presents the model results on the differential impact of the conflict, as captured by the Moder-
ate decline & slow recovery scenario, on the per capita private consumption spending across various
household income groups in Sudan from 2023 to 2028. The deviations from the no-conflict expectations
offer a nuanced understanding of the conflict's distributional effects.

In the initial year of the conflict, 2023, all household groups experienced a substantial drop in consump-
tion, with the poorest quintile (Q1) being the hardest hit, registering a decline of 13.4 percent. This trend
suggests that conflict exacerbates pre-existing vulnerabilities, disproportionately affecting those already
at an economic disadvantage. The decline in consumption for the richest quintile (Q5), while less se-
vere, still marked a significant deviation of -10.6 percent from the no-conflict scenario. As the conflict's
effects pervade the economy over the subsequent years, lower-income households (Q1 and Q2) re-
main the worst affected, with consumption declines ranging from -18.0 percent to -19.1 percent in 2024,
marginally improving by 2028 but still reflecting a persistent shortfall of -17.6 percent to -18.3 percent
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for Q1 and Q2 respectively. The data underscores the enduring economic strain placed on these de-
mographics, suggesting that recovery efforts must prioritize the most vulnerable to address these deep-
ening inequities.

Figure 10: Simulated impact of the conflict on annual change in per capita private consump-
tion spending in the Moderate decline & slow recovery
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Source: Results of Sudan RIAPA Framework.

Middle- and higher-income groups (Q3, Q4, and Q5) also face a persistent decline in consumption
spending, although the extent is relatively smaller compared to the lower-income groups. Notably, the
middle-income group (Q3) shows a -11.3 percent change in 2023, with a slight recovery by 2028 to -
17.2 percent, indicating that while all segments of the population are affected by the conflict, the impact
is regressive, with poorer households bearing a heavier burden. The highest income group (Q5) exhib-
its the most resilience with a consumption reduction of -15.6 percent in 2023, which slightly recovers to
-17.6 percent by 2028. This pattern points to a certain degree of financial buffer that higher-income
households might possess, which mitigates the full impact of the conflict on their consumption patterns.
In aggregate, the annual changes in consumption across all households indicate that the conflict has
precipitated a broad-based economic contraction, with the magnitude of the impact inversely related to
the household's income level. The data illustrates a pronounced and sustained downturn in consump-
tion for all quintiles throughout the projected period, with only marginal recoveries that do not revert to
pre-conflict expectations.

In summary, Figure 10 clearly demonstrates that the distributional impact of the conflict in Sudan has
led to significant and lasting declines in private consumption spending across all income groups, with
lower-income households experiencing the most severe effects. This evidence is pivotal for policymak-
ers, highlighting the need for tailored fiscal policies and social protection measures to support the most
economically vulnerable populations and to foster equitable recovery in the wake of the conflict.

The additional findings provided in Figure 11 elucidates the distribution of consumption losses among
different income quintiles of households in Sudan during the years 2023-24. It contextualizes the pro-
portional impact illustrated in Figure 10 by detailing the absolute terms of consumption losses across
the income spectrum. During the initial years of the conflict, the higher-income households (Q5), while
experiencing a lower percentage decline in consumption spending as shown in Figure 10, nonetheless
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account for the largest share of total consumption losses at 48.5 percent. This significant proportion is
attributable to their higher initial levels of consumption. The absolute reduction in consumption for this
quintile represents nearly half of the total losses, indicating that while the impact of the conflict is felt
across all economic strata, the actual monetary losses are heavily skewed towards the wealthier
households due to their larger consumption base.

Figure 11: Simulated share of total household consumption losses during 2023-24 (percent)
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mQ2
mQ3
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Q5 (least poor)

Source: Results of Sudan RIAPA Framework.

The second largest share of consumption losses is observed in the second poorest quintile (Q2), con-
stituting 18.9 percent of the total. This indicates a substantial impact on lower-middle-income house-
holds, suggesting that these households, despite their smaller initial consumption levels compared to
Q5, face a significant reduction in their purchasing power. The middle-income quintile (Q3) and the sec-
ond richest quintile (Q4) bear 14.8 percent and 9.2 percent of the total consumption losses, respec-
tively. These figures corroborate the regressive nature of the conflict's impact, with middle-income
households shouldering a disproportionate burden of the downturn compared to their share of total con-
sumption. Finally, the poorest quintile (Q1), while profoundly affected on a percentage basis as evi-
denced in Figure 9, accounts for the smallest share of total consumption losses at 8.6 percent. This di-
chotomy between the relative and absolute impacts of the conflict on consumption highlights the com-
plex and multi-dimensional nature of economic hardships faced by different income groups.

In summary, Figure 11 provides a critical perspective on the absolute distribution of consumption losses
during the conflict years, illustrating that higher-income households experience the largest actual de-
creases in consumption, whereas lower-income households, although less affected in absolute terms,
suffer more in relative terms. This layered understanding is pivotal for informing targeted economic poli-
cies designed to mitigate the conflict's adverse effects and to support equitable recovery efforts that
consider both the proportional and absolute hardships experienced by households across the income
distribution.

4.5 Impacts of the accelerated recovery scenarios

Considering the significant economic downturn induced by the conflict that began on April 15, 2023,
various recovery scenarios have been developed to explore potential strategies for the revitalization of

26



Sudan's economy. These scenarios, while theoretical, are grounded in practical measures that can be
taken to mitigate the adverse effects of the conflict. Accordingly, four recovery scenarios are developed
as follows:

This scenario assumes a rapid recovery of agricultural yields to
pre-conflict levels by 2026, overcoming all conflict-driven losses. It posits that through targeted policy
interventions aimed at enhancing agricultural productivity, such as the provision of improved seeds, fer-
tilizers, and access to irrigation, alongside the rehabilitation of agricultural land damaged by the conflict,
Sudan can swiftly restore its food production capacity.

This scenario outlines a structured investment of $1 billion in in-
frastructure, with disbursement spread over three years: 20 percent in 2024, 40 percent in 2025, and
the remaining 40 percent in 2026. The investments are earmarked for rebuilding and upgrading critical
infrastructure, including transportation networks, utilities, and communication systems, thus facilitating
trade, improving market access, and attracting foreign investment.

Here, the distribution of $1 billion in direct cash transfers is proposed, with
a significant front-loading of 80 percent in 2024, followed by 20 percent in 2026. This scenario is based
on the premise that direct financial support to households can alleviate immediate poverty and stimu-
late consumer spending, leading to a multiplier effect in the local economy.

The combined scenario integrates ele-
ments of the previous two, allocating 25 percent of funds to cash transfers and 75 percent to infrastruc-
ture investment. This mixed approach aims to balance immediate relief to individuals with long-term
structural enhancements that lay the groundwork for sustainable economic growth.

Each scenario has distinct implications for recovery dynamics. The agricultural scenario prioritizes food
security and the restoration of livelihoods for a large segment of Sudan's population reliant on agricul-
ture. The infrastructure investment scenario has a longer-term horizon, potentially catalyzing broad-
based economic development. The cash transfers scenario is designed to address immediate needs
and stimulate economic activity. Finally, the combined scenario seeks to leverage the benefits of both
liquidity infusion and capital development.

Assessing these scenarios provides a comprehensive framework for recovery, illustrating the trade-offs
and synergies between different policy choices. The effectiveness of each scenario will ultimately de-
pend on the implementation capacity, the extent of the conflict's damage, and the prevailing socio-eco-
nomic conditions. Nonetheless, the analysis underscores the potential of targeted interventions to foster
resilience and support the recovery of the Sudanese economy in the aftermath of the conflict.

4.5.1 Impacts of the accelerated recovery scenarios on GDP

Figure 12 delineates the anticipated ramifications of the conflict on Sudan's real GDP, contrasting the
war scenario as represented by the Moderate decline & slow recovery scenario with four recovery sce-
narios, each incorporating the effects of an agricultural bounce-back. The recovery scenarios present
the economic trajectory with the assumption of full agricultural recovery by 2026, overlayed with addi-
tional targeted interventions, and are compared against the Moderate decline & slow recovery scenario
to quantify the potential for post-conflict economic rehabilitation.

The Moderate decline & slow recovery scenario—herein referred to as the war scenario—portrays a
gradual post-conflict economic recovery without the implementation of targeted recovery strategies. It
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reflects a GDP contraction of 3.7 percent in 2024, with a slow uptrend in growth, culminating in a 3.2
percent increase by 2028. The corresponding GDP value is anticipated to rise from 26.1 billion US dol-
lars in 2024 to 29.4 billion US dollars in 2028. This scenario sets the benchmark for assessing the addi-
tional benefits of the recovery strategies.

Overlaying the agricultural bounce-back, the recovery scenarios show varying degrees of accelerated
economic growth. The Agricultural scenario itself forecasts a modest initial growth of 0.2 percent in
2024, ramping up to 3.4 percent by 2028, signifying the sector's central role in the economy and its re-
covery potential. The GDP value under this scenario mirrors this upward trajectory, reaching 29.5 billion
US dollars by 2028. When infrastructure investment is combined with agricultural recovery, the forecast
shows an initial growth rate lower than that of the cash transfers scenario in 2024 but surpasses it
thereafter, achieving a growth rate of 4.4 percent by 2028, the highest among all scenarios. This under-
scores the profound, compounding impact of infrastructure development on economic growth, with the
GDP value reflecting this positive trend, reaching 29.8 billion US dollars by the end of the forecast pe-
riod.

The Cash transfers scenario, juxtaposed with agricultural recovery, projects the most immediate impact
with an 0.8 percent growth rate in 2025, suggesting that liquidity injections can provide a significant
short-term stimulus. By 2028, its growth rate aligns with the Agricultural scenario, highlighting the tran-
sient nature of cash transfers' effects compared to other forms of investment, with a final GDP value of
29.5 billion US dollars.

Finally, the combination scenario, which assumes a synergistic approach of cash transfers and infra-
structure investments on top of agricultural recovery, projects a balanced growth pattern, with an initial
growth of 0.6 percent in 2024, eventually reaching 4.3 percent by 2028. This culminates in the GDP
value rising to 29.8 billion US dollars, matching the infrastructure scenario's outcome by 2028. This in-
dicates that a multifaceted approach to recovery, blending short-term relief with long-term investments,
may provide a robust pathway to sustainable economic growth.
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Figure 12: Simulated real GDP growth rates and values in the Moderate decline & slow recov-
ery and other recovery scenarios (2024-2028)
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The comparative analysis reveals that while each recovery scenario improves upon the war scenario,
the infrastructure investment and the combination scenarios provide the most pronounced long-term

growth. The cash transfers scenario, despite its strong start, offers less sustained growth, reinforcing
the necessity for recovery measures that extend beyond immediate relief.

In conclusion, Figure 12 offers a comprehensive projection of Sudan’s economic recovery post-conflict,
evidencing the critical nature of strategic interventions in agriculture, infrastructure, and direct financial
support. These scenarios serve as a pivotal resource for policymakers to evaluate the relative impacts
of various recovery initiatives, with the goal of not only restoring the economy to its pre-conflict state but
also ensuring its robust and sustained growth thereafter.

4.5.2 Impacts of the accelerated recovery scenarios on poverty

Figure 13 depicts the impact of the conflict and subsequent recovery scenarios on the incidence of pov-
erty in Sudan between 2024 and 2028. The graph provides a quantification of the additional number of
individuals projected to fall into poverty under the Moderate decline & slow recovery scenario as well as
under agricultural recovery, infrastructure investment, cash transfer, and combined recovery scenarios
(panel A). Furthermore, it breaks down the change in the poor population by 2025 due to cash transfers
and infrastructure investments, highlighting the rural-urban divide (panel B).
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Panel (A) segment of Figure 13 shows a substantial increase in poverty across all scenarios in 2024,
with the Moderate decline & slow recovery scenario resulting in the highest surge, adding approxi-
mately 3,438,000 individuals to the poverty count. The recovery scenarios all show a reduction in the
poverty levels relative to the war scenario, demonstrating the potential of targeted interventions in miti-
gating the adverse impacts of the conflict. In 2025, the agriculture scenario shows a marked reduction
in the number of individuals in poverty, indicating the critical role of agricultural productivity in support-
ing livelihoods and reducing poverty, especially in rural areas. The infrastructure investment and cash
transfers scenarios also contribute to poverty alleviation but to a lesser extent, suggesting that while
infrastructure development has longer-term benefits, immediate cash support provides essential short-
term relief. The Combined scenario, integrating both infrastructure and cash transfers, offers a more
balanced approach, reducing poverty by harnessing the strengths of both immediate and sustained in-
terventions.

By 2028, the gap between the Moderate decline & slow recovery scenario and other recovery scenarios
narrows, but a clear distinction remains, with the Combined scenario leading to the smallest number of
individuals in poverty, followed by the Agriculture and Infrastructure scenarios.

Figure 13: Simulated impact of the war and recovery scenarios on poor population (2024-
2025)
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Panel (B) of Figure 13 further disaggregates the impact of the Cash transfers and Infrastructure invest-
ment scenarios on the rural and urban poor populations by 2025. The Cash transfers scenario shows a
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near-equal distribution of poverty alleviation between rural and urban areas, with 54 percent of the re-
duced poverty occurring in urban areas. This suggests that cash transfers as a recovery measure can
bridge the rural-urban divide in the short term. Conversely, the Infrastructure investment scenario has a
more pronounced effect on rural poverty reduction, with 60 percent of the impact being observed in ru-
ral regions. This aligns with the understanding that infrastructure development can facilitate agricultural
and economic activities in rural areas, which are often more severely affected by poverty. The Agricul-
ture scenario indicates a predominant impact on rural poverty, with 65 percent of the poor population
reduction by 2025 occurring in rural areas. This underscores agriculture as a vital sector for rural devel-
opment and poverty reduction.

In conclusion, Figure 13 underscores the varied efficacy of different recovery strategies in mitigating
poverty in Sudan, shaped by the unigue challenges and needs of urban and rural populations. The find-
ings highlight the importance of a multi-faceted approach to poverty reduction that incorporates both
immediate relief measures and long-term investments to ensure inclusive and sustainable development
post-conflict. Targeted interventions, especially in agriculture and infrastructure, are shown to be essen-
tial components of a comprehensive recovery framework that can address both the immediate needs
and the structural causes of poverty.
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5.1 Summary

The conflict in Sudan, erupting in 2023, precipitated a crisis with deep-reaching impacts across all sec-
tors of the nation's economy, most notably within the agricultural, industrial, and service sectors. Utiliz-
ing the RIAPA model, this report analyzes the economic shockwaves of the conflict, delineating their
effects on economic growth, poverty escalation, undernourishment proliferation, and sectoral disrup-
tions. The analysis aims to not only quantify the adverse impacts but also to chart a course for recovery
by simulating various intervention scenarios. Through the RIAPA economy-wide framework, the report
illuminates the dire economic conditions while spotlighting strategic recovery pathways that could po-
tentially reverse the downward spiral and set Sudan on a path to recovery and growth.

5.2 Major findings

The 2023 conflict in Sudan had a profound human toll, substantially exacerbating poverty and hunger
nationwide. Between 8-10 percent of Sudan's population, equating to approximately 3-4 million individ-
uals, were driven into poverty due to the conflict, while hunger afflicted an additional 4-6 percent of the
population, translating to 1-2 million people. Our analysis indicates a grim future if interventions are not
implemented; without decisive action, the reduction in poverty and hunger will remain below one million.

To expedite recovery, agricultural revitalization has been identified as a critical lever. By restoring agri-
cultural productivity to pre-conflict levels, an estimated 1.9 million people could be lifted out of poverty
by 2028, underlining the sector's pivotal role in the country's socioeconomic restoration. Furthermore,
the role of financial aid and infrastructure investment in recovery must be carefully balanced. Immediate
cash transfers are crucial for a direct and swift reduction in poverty and hunger. However, investments
in infrastructure, despite their delayed benefits, promise more significant, long-term improvements start-
ing from 2026 onwards.

These findings underscore the necessity for targeted strategies that prioritize both immediate relief and
sustained development to foster a resilient recovery from the conflict's impacts. The following is a sum-
mary of the main messages based on these findings:

The conflict has led to a significant downturn in Sudan's GDP, unraveling
years of economic progress. Notably, the agricultural sector, despite its resilience, suffered setbacks
that threaten food security and livelihoods. The industrial and service sectors experienced even more
pronounced contractions, severely hampering production capacities and service delivery.

The repercussions of the conflict have propelled millions into poverty and under-
nourishment, unraveling the social fabric and escalating the urgency for humanitarian interventions.
The detailed simulations underscore that without targeted and immediate action, the trajectory towards
recovery remains bleak, with long-lasting impacts on Sudan's most vulnerable populations.

The resilience of the agricultural sector amidst conflict underscores its critical role in
Sudan's economy and recovery process. However, the findings also highlight significant challenges
within the industrial and service sectors, necessitating comprehensive strategies for rehabilitation and
growth.
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The analysis revealed that targeted interventions in agricultural productivity,
combined with strategic infrastructure investments and robust social protection measures, can signifi-
cantly alter the post-conflict recovery trajectory. These interventions not only promise to lift millions out
of poverty but also to stimulate economic activity across sectors.

5.3 Recommendations

Enhance agricultural productivity through concerted efforts
aimed at increasing access to essential inputs and modern farming techniques. Efforts to enhance agri-
cultural productivity and fostering agricultural contribution to economic recovery could include the fol-
lowing:

Enhancing supply chains for critical agricultural inputs. This could be achieved by developing spe-
cialized distribution networks that are resilient to conflict disruptions, ensuring that essential inputs
like seeds, fertilizers, and animal feed reach all regions, including those affected by instability. In
addition, it can be fostered by partnering with local and international organizations to set up input
supply hubs in strategic locations, reducing the distance that farmers and pastoralists need to
travel to access necessary resources.

Introducing tailored agricultural training and extension services, which could be achieved among
other ways via creating online platforms and mobile applications to disseminate agricultural advice
and real-time market information, helping farmers and pastoralists make informed decisions about
planting and selling.

Adopting climate-resilient agricultural practices as suggested by (Siddig et al., 2020). This could be
achieved by implementing water-saving irrigation techniques such as drip irrigation and rainwater
harvesting systems to maximize the efficiency of water use in agriculture and increasing invest-
ments in research focused on the development and dissemination of drought-tolerant crop varie-
ties.

Fostering sector-specific policies and financial support. Major sectors such as gum Arabic and live-
stock have the potential to accelerate the recovery. By facilitating access to finance and credit facil-
ities, especially for smallholder farmers, processers, and pastoralists, they can invest in processing
technologies that add value locally, hence reducing the export of raw materials and increasing the
profitability of products. Such reforms should also aim at creating a more favorable business envi-
ronment for agricultural investments and innovations.

Prioritize the reconstruction of critical infrastructure with an
emphasis on enhancing connectivity, reliability of utility services, and access to markets. This approach
should foster an environment conducive to economic activity and attract both domestic and foreign in-
vestment. Efforts of rehabilitation could include the following:

Prioritizing the rehabilitation, restoration, and upgrade of roads and transport networks, which could
start by identifying key destruction by the ongoing conflict as well as bottlenecks in rural road net-
works that existed before the conflict started and prioritizing upgrades that facilitate the smooth
transport of agricultural and industrial goods.
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Developing robust market infrastructure by establishing agricultural logistics hubs that include pro-
cessing facilities to add value locally before agricultural products are marketed, enhancing profita-
bility for farmers. This could also be enhanced by improving connectivity and utility services, up-
grading electrical grid connections for rural and agricultural areas to support new agricultural tech-
nologies and value-added processing equipment, and expanding telecommunications infrastructure
and enabling better access to mobile and internet services that can support digital marketplaces
and agricultural advisories.

Encouraging domestic and foreign investments through the tax breaks or grants for investments in
agricultural infrastructure projects and establishing public-private partnership models specifically
designed to fund and manage infrastructure projects that support the agricultural sector, ensuring
that investments are sustainable and beneficial to all stakeholders involved.

Broaden and deepen social protection programs to provide immediate
relief to the affected populations. Cash transfer programs, in particular, should be restored and scaled
up to bolster household incomes, stimulate demand, and contribute to poverty alleviation. Efforts for ex-
panding social protection could include the following:

Restoring, scaling up, and diversifying cash transfer programs by linking them to agricultural
productivity and to direct support for emergency needs. They can be used for providing funds spe-
cifically for purchasing agricultural inputs to not only support household incomes but also boost ag-
ricultural productivity, which is crucial during and after conflicts. Cash transfers could also include
emergency funds specifically designed to address urgent needs such as healthcare, housing, and
basic sustenance.

Involving local communities in projects aimed at rebuilding agricultural infrastructure (e.g., roads,
irrigation systems, and storage facilities) and reconstructing and maintaining local markets, health
centers, and schools. This not only provides employment but also helps in the long-term recovery
of agricultural productivity and restores critical community services, addressing both economic and
social dimensions of the conflict’s impact.

Establishing food security programs that deliver food aid directly to the most affected families, with
particular focus on nutritionally vulnerable populations such as children. This intervention can miti-
gate the pre- and post-conflict spread of undernourishment.

Develop an integrated policy framework that synergizes efforts across
sectors. This framework should facilitate coordination between agricultural revitalization, infrastructure
development, and social protection initiatives to maximize impact and ensure a holistic recovery pro-
cess. To achieve this, the following steps can be adopted:

Establishing a central coordination body that includes all stakeholders across-sectors including rep-
resentatives from agriculture, infrastructure, social protection, finance, and government to ensure
all recovery initiatives are aligned with national economic recovery goals.

Implementing a real-time data collection system that monitors the progress of recovery initiatives,
using metrics aligned with economic recovery and social impact goals and creating an adaptive
management framework that allows for periodic assessment and real-time adjustments to strate-
gies based on monitoring data and emerging challenges.
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Reviewing and harmonizing existing policies, regulations, and laws to remove barriers to integrated
recovery efforts, such as conflicting land use and water rights policies that impede agricultural and
infrastructural development as well as implementing regulations that encourage building resilience
through sustainable practices, such as mandating the use of durable and environmentally friendly
materials in construction and incentivizing the adoption of smart agricultural practices.

5.4 Caveats

The strategic recommendations for Sudan's recovery from the 2023 conflict are subject to certain cave-
ats due to limitations in data and methodology:

The analysis presented largely relies on aggregated
data, assuming uniform impacts across various subsectors within agriculture, industry, and services.
This generalization is based on the World Bank's analyses and may not accurately reflect the nuanced
realities of each sector.

The proposed cash transfers and investment strategies are
based on existing patterns of targeting and sectoral flows. The assumption that cash transfers will lead
to an immediate agricultural rebound and that infrastructure investments will follow historical patterns
may not fully consider the complexities and evolving dynamics post-conflict.

These caveats highlight the need for a cautious interpretation of the projected outcomes and empha-
size the importance of gathering more granular data to refine recovery strategies. It is also critical to re-
main flexible in investment targeting, adapting to the changing economic landscape and the specific
needs that emerge during the recovery process.
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APPENDIX

Figure A 1: GDP and sectoral contributions in Syria and Yemen before and after conflicts
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Table A 1: Model Indices, Variables and Parameters

Indices
c Commodities and activities h Representative households
f Factors (land, labor, and capital) t Time periods
Exogenous parameters (Greek characters)
aP Production function shift parameter 6v Value-added share of gross output
al Import function shift parameter T Foreign savings growth rate
at Export function shift parameter pP Production function substitution elasticity
B Household marginal budget share p4 Import function substitution elasticity
y Non-monetary consumption quantity pt Export function substitution elasticity
&P Production function share parameter o Rate of technical change
&1 Import function share parameter T Foreign consumption growth rate
5t Export function share parameter v Capital depreciation rate
€ Land and labor supply growth rate 1) Population growth rate
9t Intermediate share of gross output w Factor income distribution shares
Exogenous parameters (Latin characters)
ca Intermediate input coefficients pwm  World import price
cab Current account balance qfs Total factor supply
cd Domestic transaction cost coefficients qgov  Base government consumption quantity
ce Export transaction cost coefficients qinv Base investment demand quantity
ci Capital price index weights rf Factor foreign remittance rate
cm Import transaction cost coefficients sh Marginal propensity to save
cpi Consumer price index tf Factor direct tax rate
cw Consumer price index weights th Personal direct tax rate
ga Government consumption adjustment factor tm Import tariff rate
gh Per capita transfer from government tq Sales tax rate
pop Household population ts Household specific sales tax rate
pwe World export price wh Net transfer from rest of world
FSAV Foreign savings w Government foreign transfer receipts
NFI Net foreign incomes CA Current account balance
NFA Net foreign assets N Investment demand for sectoral goods
(TE -TM) Trade balance P Market price
Endogenous variables
AR Average capital rental rate QG Government consumption quantity
FS Fiscal surplus (deficit) QH Household consumption quantity
IA Investment demand adjustment factor QI Investment demand quantity
PA Activity output price QK New capital stock quantity
PD Domestic supply price with margin QM Import quantity
PE Export price QN Aggregate intermediate input quantity
PM Import price QQ Composite supply quantity
PN Aggregate intermediate input price QT Transaction cost demand quantity
PQ Composite supply price QV Composite value-added quantity
PS Domestic supply price without margin WD Sector distortion in factor return
PV Composite value-added price WF Economywide factor return
QA Activity output quantity YF Total factor income
QD Domestic supply quantity YG Total government revenues
QE Export quantity YH Total household income
QF Factor demand quantity X Exchange rate
R Government tax revenues

Source: Sudan CGE model, adapted from Diao and Thurlow (2012).
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Table A 2: Model Equations

Prices
PMct = meE - (1 + tmc) X + Z Pcht . Cmcrc 1
cr
PEct = pwe. Xt - Z Pcht *Cecrc 2
cr
PD = PS+ ) PQu cdes 3
cr
PQct . (1 - tqc) - QQC[ = PDct . QDct + PMct ) QMct 4
PXct ) QXct = PSct ) QDct + PEct . QEct 5
PNy = Z PQcit " cacic 6
cr
PAc - QAce = PVey » QVge + PN - QN 7
epi =) cwoy PO (1+ t5n) :
C
Production and trade
-1/p}
-p? ¢
QVer = @, 'Zf (6fpc "QF, ) 9
P -2\ 5o, opPE1
Whre- Whye = Plec- Qe ) (85~ QFES) -7 - QF 10
Qth = ecl . QAct 11
QVct = 0;] . QAct 12
t t pé t b\ /P 13
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t_
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QD \PSe &8¢
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1/(1+pk
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T, = Z (Cdccr *QD¢ye + cmeg, - QM + cege, QEcrt) 18
ol
Incomes and expenditures
YF = Z WEpe* WDpeq * QFpee 19
[
YH,, = wahf . (1 — tff) . (1 — rff) *YFse + ghy - DOy - cpi + why, - X 20
PQct* (L4 tsent) * QHene = PQey " (1 +tScne) * Yen + Ben ((1 = shyp) - (1 = thy) - YHy, - pOpst = Z PQc (1 + tscne) - Vc’h) 21
cr
QI = 1A, - qinv, 22
Incomes and expenditures continued
QGee = ga, - qgov, 23
YG= D tha Yl )\ tfy VBt ) (bmepwme: QMee X+ 800 PQee Q0 + ) tsene” Qhec PP 24
c C
Equilibrium conditions
qfsge = Z QFpc¢ 25
c
QQc = Z Cacer " QNeye + ZhQHcht *poppe + QG + Qly + QT 26
cr
Z pwm. - QM + Zf(l - tff) ’ rf}‘ "YFp - XE_1 = Z pwe. - QE; + ZhWhh + cab, 27
c c
VG =) POu~QGect ). ghypopu - cpi+FS; 28
c
Z shy, - (1 —thy) -YHy + FS; + cab, - X, = Z PQ. - QI 29
h c
Capital accumulation and allocation
YF,
ft
AR; = 30
se afsse
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. QFfce WEp - WDper
QKfCt ) (z Pcht ) Clcl) = (qfsft Ath (Z PQCIt QICIt) 31
QFfcer1 = QFpee - (1 —v) + QKpee 32

Land and labor supply, technical change, population growth, and other dynamic updates

‘Ifsft+1 = ‘Ifsft . (1 + ef) %

@y =l (L +0,) 34

POPpes1 = POPne* (1 + @) 35

9ap1 = ga,- (1+7) 36

cabyy, =cab, - (1 +m) 37

Government and Investment Demand 38

R = Z(tci. Pi' Qi + tm;.pwm,. Mi + te;. pwei.Ei) + Z(tyhyh) + Z(tffoV_Sf) 39
7 h f

R=2i(PG)+FS 40

I = z SpYne + FS, + ER,FSAV a1
h

FSAV + Z hwy + 1w = Z pwm;M;, — Z pwe,E;, 42

h i i

l.e; = P..N; 43

CA=TE-TM- NFI=S5-1=ANFA 44

Where TE = Y; pwe,E;; and TM = Y, pwm;M;,

S=Xn(snYn) + FS 45

Vo= D Gup (L= W Vi) + By 46
if

R+rw=Y,(PG; )+ FS 47

NFl = 3, hwy, + rw 48

Source: Sudan CGE model, adapted from Diao and Thurlow (2012).
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