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Abstract

This study investigates youth unemployment in Eastern Sudan using primary data from 385
respondents aged 15-24, alongside secondary data from the 2022 Sudan Labor Market Panel
Survey (SLMPS), with particular focus on the repercussions of the April 15, 2023 war. The
analysis indicates that the post-war unemployment reached 75.32%, with 83.1% of respondents
experiencing long-term joblessness — a sharp rise from the pre-war rate of 24.66% recorded in
the SLMPS. Major contributing factors include a 46.33% job loss rate, a 44.26% decline in
employability, and a 26.56% shift toward informal work. The socioeconomic consequences are
severe, encompassing educational disruptions (80.8%), housing loss (28.1%), food shortages
(26.2%), health problems (22.9%), and psychological trauma (14.0%), all of which heighten
vulnerability. Logistic regression results indicate that age, gender, and urban residency
significantly influence unemployment, while internet access reduces the likelihood of joblessness
by 14.0%. Resilience analysis reveals that 47.53% of youth exhibit no coping capacity, while only
27.01% demonstrate high resilience through entrepreneurial or multifaceted strategies. Urban
residents and internally displaced persons display relatively stronger adaptive capacity—driven by
access to networks, informal markets, and digital tools—whereas refugees and rural youth remain
most fragile. Policy recommendations emphasize stimulating labor demand through local
investment, expanding digital literacy, promoting gender-inclusive education, and integrating
resilience-building interventions to foster youth adaptability and sustainable recovery in Eastern
Sudan.
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1. Introduction

Youth unemployment constitutes a prevalent global challenge that affects countries across all
levels of economic development (Banks et al., 2024; Filmer and Fox, 2014; Azeng and Yogo,
2013). Youth unemployment represents a reduction in the total gross domestic product (GDP)
attributable to the interruption of labor, a critical component of production. According to World
Bank statistics, youth unemployment costs the global economy approximately 5% of its GDP
(World Bank, 2022). The consequences of youth unemployment extend beyond these economic
implications to include psychological distress, heightened violence, and a prevailing sense of
hopelessness among youth (Banks et al., 2024; Dasgupta et al. 2017; Blattman and Ralston, 2015;
McCarthy, 2010). This challenge is especially acute in developing countries, where limited job
opportunities can result in social unrest and decreased community cohesion. Sudan, with youth
comprising over 40% of its population, exemplifies one of the developing countries that is
grappling with high youth unemployment rates (World Bank, 2024). This demographic gift
presents both opportunities and challenges for the country's economic development and stability.
On the one hand, the youth population can drive innovation and entrepreneurship, fostering a
dynamic workforce that could stimulate growth. On the other hand, without adequate support
systems and resources, this same demographic could become a source of social unrest, as youth
struggle to find meaningful opportunities and pathways to success. Currently, approximately 36%
of Sudan's youth population faces persistent unemployment, presenting substantial obstacles to the
nation's economic outlook and social harmony (World Bank, 2024). This rate surpasses the youth
unemployment figures in sub-Saharan Africa, MENA, and worldwide, which stood at 21.8%,
24.5%, and 13% in 2024, respectively (ILO, 2024; International Monetary Fund, 2024; Dadush,
2014).

Despite the gravity of the problem, Sudan continues to lack serious national policies to address
these high youth unemployment rates. Apart from the ineffective Graduate Employment Project,
there is a noticeable absence of national programs dedicated to training and equipping new labor
market entrants with essential job skills. This absence of structured support not only exacerbates
the unemployment crisis but also fuels disillusionment among youth, who are left with limited
opportunities for meaningful work. This circumstance greatly undermines the resilience of youth,
making them vulnerable to psychological distress. Consequently, the prolonged duration of
unemployment causes youths to lose confidence in the future and pushes them to pursue
unfavorable alternatives. In particular, these constraints may compel them to make challenging
decisions, such as joining informal labor, migrating, and joining armed regional and ethnic
organizations, as a means of resilience. Therefore, the overwhelming youth unemployment crisis
in Sudan underscores a multi-layered dilemma that extends beyond mere job availability; it is
deeply intertwined with the socio-economic fabric of the nation, particularly in its less developed
regions. For instance, in the Eastern Region encompassing Kassala, Gadarif, and Red Sea states,
youth unemployment rates are projected to reach approximately 50% (Ali & Ebaidalla, 2019).
According to published data, this region accounts for around 16% of Sudan's population, with a



total population of more than 7 million as of 2023. Moreover, the region's geographical
positioning, surrounded by external hotspots, leads to an influx of refugees, further straining the
already limited labor market and inadvertently heightening competition for available jobs.
Additionally, ongoing conflicts intensify this challenge by flooding the labor supply with
(internally displaced persons) IDPs seeking employment in a stagnant economy. Furthermore, the
social attributes of the Eastern Region form a complex environment that significantly impacts the
resilience of youth. Early marriages often curtail educational pursuits, while high illiteracy rates
further hinder opportunities for personal and professional growth. Restricted mobility and
persistent gender discrimination limit access to resources and networks that could foster resilience,
compounding the challenges faced by the youth cohort. These interconnected issues not only affect
individual aspirations but also stymie community development as a whole. Against this backdrop,
the study investigates key determinants of youth resilience to unemployment in Sudan's Eastern
Region, posing the following research questions: (1) How do demographic and social factors, such
as age, gender, education, and household size, influence youth resilience to unemployment? (2) In
what ways do urbanization and geographical location shape youth adaptability and coping
mechanisms in the face of unemployment? (3) How does access to information and digital
technology enhance youth resilience to unemployment? (4) How does resilience vary across youth
socioeconomic characteristics in Eastern Sudan? (5) What policy interventions can strengthen
youth adaptability and promote inclusive labor market recovery in the post-conflict setting?

This analysis draws on a combination of secondary and primary data. The primary data are
collected via a structured questionnaire targeting the youth population in Kassala, Gadarif, and
Red Sea states. With the region's total population at approximately 7.1 million (2.9 million in
Kassala, 2.6 million in Gadarif, and 1.6 million in Red Sea), and accounting for internally displaced
persons, Krejcie and Morgan's (1970) methodology yields a sample size of 385 individuals. The
sample is allocated based on state population size, gender, and residency status (displaced or
permanent resident). The questionnaire's primary objective is to investigate resilience mechanisms
employed by youth during the ongoing war. Additionally, the secondary data are sourced from the
Sudan Labor Market Panel Survey (SLMPS), conducted by the Economic Research Forum (ERF)
in collaboration with the Central Bureau of Statistics (CBS) in Sudan. The survey encompasses
3,494 individuals proportionally distributed across the three states in the eastern region, offering
detailed information on social, economic, health, and technical characteristics (Kraftt et al., 2024).
This comprehensive dataset serves as a strong foundation for analyzing factors influencing youth
labor market resilience in the eastern region.

This study employs a primarily quantitative approach with elements of mixed-methods to analyze
youth labor market dynamics in the Eastern Region. Descriptive statistics summarize variables
including age, gender, residency (residents, IDPs, refugees), education, employment, and socio-
economic challenges (e.g., education disruptions, housing, food security, health, trauma, job loss,
informal work reliance). Frequencies, percentages, and cross-tabulations by state, gender, and
marital status identify disparities, with chi-square tests assessing associations between



employment, socio-economic challenges, and war-related impacts like displacement. Binary
logistic regression models predict youth labor market resilience using predictors such as age,
gender, education, and internet access, with marginal effects calculated for probability changes.

The rest of this paper is organized as follows: Section 2 outlines key labor market trends in Eastern
Sudan before and after the war. Section 3 reviews relevant literature on youth unemployment and
resilience. Section 4 describes the data, methodology, and econometric approach. Section 5
presents and discusses the empirical results. Section 6 concludes and highlights policy
implications.

2. Key Labor Market Trends in Eastern Sudan

Youth unemployment is a deepening structural challenge in Eastern Sudan which encompasses
Kassala, Gadarif, and Red Sea states, where conflict, poverty, and institutional fragility intersect
to erode livelihoods and amplify social exclusion (Ali & Ebaidalla, 2019 and Ali, 2025). Home to
over 7 million people (around 16% of Sudan’s population as of 2023), the region’s labor market
remains stagnant, dominated by low-productivity agriculture and informal sectors. Even before the
war, youth unemployment in the region approached 50%, far exceeding national averages (Ali &
Ebaidalla, 2019), highlighting a chronic failure to absorb young labor into productive employment.
Pre-war data from SLMPS (2022) reveal that labor force participation in the region was
significantly below the national average, reflecting structural constraints and gender inequalities.

Table 1 indicates that only 65.33% of the working-age population in the Eastern Region was
economically active, compared to 70.74% nationally, a signal of limited job opportunities and
discouraged workers. Gender disparities are particularly alarming, with 43.52% of females
participating in the labor force compared to 87.83% of males, highlighting systemic exclusion
rooted in social norms, mobility restrictions, and unequal access to education and childcare (Ali et
al., 2025). Among youth (15-24 years), participation gaps persist despite relatively higher
engagement, with 79.12% regionally versus 80.93% nationally. Yet, even here, gender inequalities
remain stark, male youth participation (93.22%)) is nearly 30 percentage points higher than female
youth (63.09%). SLMPS data reveal that 47.4% of non-working individuals cited a total lack of
available jobs, 19.5% reported unsatisfactory pay, and 11.0% lacked suitable work for their skills.
Among those not searching for work, 36.2% believed no jobs existed and 10.1% were discouraged
from trying, reflecting deep labor market pessimism.

These structural and psychological barriers reinforce exclusion, particularly for young females,
limiting household welfare, human capital accumulation, and social mobility while heightening
risks of migration and instability. These disparities are not merely statistical; they translate into
lost human potential, intergenerational poverty, and reduced regional productivity. When female
participation lags this far behind, household income diversity weakens, female-headed households
face elevated poverty risks, and the regional economy loses a vital source of resilience during
crises.



Table 1: Labor Force Participation rates by Region, Gender, and Age Group (%)

Category Group In Labor Not in Labor
Force (%) Force (%)
National All individuals 70.74 29.26
National Males 86.34 13.66
National Females 54.23 45.77
Eastern Region All individuals 65.33 34.67
Eastern Region Males 87.83 12.17
Eastern Region Females 43.52 56.48
National Youth aged 15-24 80.93 19.07
National Males 92.58 7.42
National Females 67.92 32.0
Eastern Region Youth aged 15-24 79.12 20.88
Eastern Region Female youth aged 15-24 63.09 36.91
Eastern Region Male youth aged 15-24 93.22 6.78

Source: Sudan Labor Market Panel Survey, 2022 (SLMPS, 2022)

To further illustrate the magnitude of these inequalities, Table 2 presents unemployment patterns
across gender and age groups, revealing the structural and gendered dimensions of labor market
exclusion in Eastern Sudan. The table shows the region’s overall unemployment rate at 17.21%,
slightly above the national 15.84%, but with sharply gendered effects, female unemployment
(23.06%) 1s almost double that of males (13.91%). Among youth, the crisis is even more acute;
24.66% of the regional youth are unemployed, mirroring the national average but concealing
profound gender gaps, as female youth unemployment (28.00%) surpasses males (23.97%) and
reflects structural marginalization.

Table 2: Unemployment by Region, Gender, and Age Group (%)

Category Group Employed Unemployed
(%) (%)
National All individuals 84.16 15.84
National Males 86.47 13.53
National Females 76.94 23.06
Eastern Region All individuals 82.79 17.21
Eastern Region Males 86.09 13.91
Eastern Region Females 76.94 23.06
National Youth (All) 75.60 24.40
National Youth Males 77.27 22.73
National Youth Females 69.16 30.84
Eastern Region Youth (All) 75.34 24.66
Eastern Region Youth Males 76.03 23.97
Eastern Region Youth Females 72.00 28.00

Source: Sudan Labor Market Panel Survey, 2022 (SLMPS, 2022)



Further evidence from SLMPS microdata highlights the depth of these structural challenges, nearly
half (47.4%) of those not working in the Eastern Region cited the complete absence of available
work, while another 19.5% reported that no job offered suitable pay, and 11% said that available
work did not match their skills or qualifications (SLMPS, 2022). These figures point to segmented
labor markets, where women and young people are confined to low-wage, insecure sectors or
excluded altogether. Such disparities produce self-reinforcing cycles. Limited female participation
reduces household welfare, discourages girls’ education, and weakens intergenerational mobility,
while persistent youth joblessness fuels frustration, intergenerational poverty, and, in fragile
settings like Eastern Sudan, potential recruitment into informal survival economies. These pre-war
structural weaknesses, characterized by high unemployment, gender disparities, and labor market
pessimism, set the stage for further deterioration following the outbreak of war in April 2023,
which intensified economic and social vulnerabilities across the region.

As these structural weaknesses persisted unresolved, the outbreak of the April 2023 war further
deepened these vulnerabilities. Economic activity has collapsed, displacing millions and swelling
an already saturated labor market in the region. Projected youth unemployment rates may exceed
50% by 2024 (OCHA, 2024; ReliefWeb, 2024). The regional economy, dependent on climate-
sensitive agriculture (often <150 mm annual rainfall in Kassala), now faces recurrent droughts,
floods, and acute food insecurity, affecting 95% of households by mid-2024 (WFP, 2024). Nearly
all private employment remains informal, offering no safety nets amid supply chain breakdowns
and rising costs (AfDB, 2024).

Youth, who represent the region’s demographic majority, bear the heaviest burden. High illiteracy
(30.54% pre-war; SLMPS, 2022), early marriage (18.96%), and entrenched gender discrimination
restrict access to training and decent employment. As shown in Table 3, educational attainment
among youth remains critically low, 31.6% of young females in the Eastern Region are illiterate,
compared with 29.4% of males, and only 2.3% of females attain university education versus 0.99%
of males. These gendered disparities reveal persistent educational exclusion that constrains
women’s economic agency and limits their participation in productive sectors.

Table 3: Educational Attainment Among Youth in Sudan and the Eastern Region

Educational Sudan %  Sudan Sudan  Eastern Eastern Eastern
Level All Males % Females Region Region Region
population Males Females
Illiterate 26.73 24.70 28.55 29.37 31.58 30.54
Reads & Writes  32.91 37.78 28.55 37.62 24.27 30.54
Primary 24.60 23.57 25.52 18.81 23.98 21.55
Secondary 14.20 12.87 15.40 13.20 17.84 15.66
Post-Secondary 0.08 0.13 0.04 — — —
University 1.48 0.96 1.95 0.99 2.34 1.71
Total 100.00 100.00 100.00  100.00 100.00 100.00

Source: Sudan Labor Market Panel Survey, 2022 (SLMPS, 2022)
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Informality further compounds these disadvantages. Among youth in the Eastern Region, only
40.2% work in formal establishments, while 57.6% are engaged in informal or unregulated
activities, reflecting limited access to stable jobs and weak labor market absorption (SLMPS,
2022). Young females are disproportionately represented in these precarious roles, often
concentrated in domestic, petty trade, or unpaid family work. The intersection of low educational
attainment and widespread informality thus entrenches poverty, constrains household welfare, and
undermines the region’s social resilience and recovery prospects.

The Eastern Region has also become Sudan’s hub of displacement. By December 2024, it hosted
1.8 million IDPs, a 27% rise from 2023 (IOM DTM, 2024; OCHA, 2024). Gadarif alone shelters
over 1.159 million IDPs, while Kassala and the Red Sea host 175,800 and 6,370 respectively. This
massive influx, mostly from Khartoum, strains local economies, infrastructure, and labor markets.
Competition for scarce jobs intensifies, pushing wages down and fueling social tension. The result
is a dual labor market, displaced youth competing with locals for informal, low-paid work, further
marginalizing both groups.

Cross-border refugee flows from Eritrea and Ethiopia exacerbate these pressures. Pre-war, Kassala
hosted 116,000 refugees; by 2024, regional refugee populations surged despite onward
movements, contributing to Sudan’s 837,966 total refugees (UNHCR, 2024, 2025). Camps are
overcrowded, with 84.4% of youth out of school, heightening risks of child recruitment, early
marriage, and gender-based violence (UNICEF, 2024; UNFPA, 2024). The ongoing war—
claiming over 150,000 lives by June 2024—further destabilizes the region, as ethnic tensions and
epidemics (e.g., Kassala’s 44.8% share of national cholera cases) persist (WHO, 2024; OHCHR,
2024).

These intertwined crises illustrate the human cost of labor market exclusion. Gender disparities
perpetuate dependency and poverty; youth unemployment erodes social cohesion; and
displacement multiplies vulnerability. Without deliberate intervention, these inequalities threaten
not only livelihoods but also peace and stability.

In conclusion, the Eastern Region’s weak labor force participation and high unemployment rates,
illuminated in Tables 1, 2, and 3, represent more than economic statistics. They signal a tipping
point for social unrest and a lost generation of youth amid ongoing conflict and displacement.
These intertwined challenges highlight how gender, youth, and displacement gaps undermine
resilience, peacebuilding, and sustainable recovery in war-torn Sudan.

3. Literature Review

This literature review examines the multilayered issue of youth unemployment, drawing on a broad
range of studies to identify key determinants, impacts, and potential interventions. By synthesizing
empirical evidence from diverse contexts, including Sudan, Sub-Saharan Africa, the Middle East
and North Africa, South Asia, Europe, and global perspectives, it highlights structural, economic,
and social factors that perpetuate unemployment among young people. The review organizes
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insights into themes such as macroeconomic influences, skills mismatches, gender disparities, and
the role of technology and policy reforms, providing a foundation for understanding how these
dynamics intersect in conflict-affected regions like Eastern Sudan. This synthesis not only
underscores the global urgency of addressing youth unemployment but also informs targeted
strategies for fostering inclusive labor markets and mitigating associated risks to social stability
and economic growth.

Table 4: Summary of Key Literature on Youth Unemployment Determinants and Impacts

Author(s) & Year Country Methodology Key Findings
/Region
Ali, M. E. M. (2015) Sudan Co-integrationand ~ GDP growth and education boost
VECM (1991-2010) youth employment; inflation and
labor participation hinder it long-
term.
Ali, M. E. M. (2013) Sudan Co-integration and GDP, FDI, and schooling reduce
VECM (1981-2011) unemployment long-term; openness
and oil production increase it.
Ali, M. E. M. (2025) Sudan ARDL model (1992— FDI reduces youth unemployment;
2023) inflation increases it; unemployment
hampers peacebuilding.
Ahmed, M. O., Sudan Backward stepwise ~ Most youth lack political
Albatal, D., & Musa, logistic regression ~ membership and trust in parties;
0. A. (2022) using Arab Index unemployment increases trust in
survey data political ~parties’ post-revolution;
males and less-educated youth more
likely to engage in public affairs.
Assaad, R., & Krafft, Egypt, Jordan, = Labor Market Panel = Female and Tunisian youth face
C. (2023) Tunisia Surveys prolonged unemployment; educated
youth are more unemployed.
Rahman, M., et al. Bangladesh Conceptual analysis  Skills mismatch drives
(2021) unemployment; demand for skilled
labor unmet.
Nganwa, P., et al. Ethiopia Logistic regression ~ High unemployment, especially for
(2015) (2006-2011) women; education not a guarantee.
Van Aardt, 1. (2012) South Africa Descriptive analysis  Lack of skills and experience drives

(2004-2011)

unemployment; recession worsens it.



Fakih, A., et al.
(2020)

Batu, M. M. (2016)

Weerasiri, A. R. P, &
Samaraweera, G. R.
S.R. C. (2021)

Muiya, B. M. (2014)

Oyedemi, T. D., &
Choung, M. (2020)

Mago, S. (2018)

Ohiggins, N. (1997)

Isengard, B. (2003)

Dietrich, H. (2012)

Baah-Boateng, W.
(2016)

Msigwa, R., &
Kipesha, E. F. (2013)

Uddin, P. S. O.
(2013)

Grlich, D., et al.
(2013)

Broussard, N., &
Tekleselassie, T. G.
(2012)

Alawad, A. S., et al.
(2020)

MENA Survey data analysis
(2016)
Ethiopia Descriptive analysis
(2015)
Sri Lanka Binary logistic
regression (2018)
Kenya Survey and focus
(Nairobi) groups (2013)
South Africa Qualitative study
(2017-2019)
South Africa  Qualitative interviews
(2017-2019)
Europe Review for ILO

Germany, UK Comparative analysis
(mid-1990s)

Europe Literature review
Africa Panel data (2000—
2010)
Tanzania Multinomial logistic
regression
Nigeria Descriptive analysis
Global Review for Kiel
Policy Brief
Ethiopia Labor market data
analysis (1999-2012)
Jordan Multinomial logistic

regression (2016)

Male  graduates face  higher
unemployment; gender equality
reduces it.

Unemployment linked to region,
gender, and education; finance

constrains self-employment.

Skills and geographical mismatches
increase unemployment.

Lack of skills drives unemployment,
leading to crime and health issues.

Digital inequality hinders job search,
causing frustration.

High unemployment (52%) risks
social unrest.

Aggregate demand drives
unemployment; targeting improves

policy.

Gender, education, and region affect
unemployment risk.

Post-crisis ~ unemployment  rise;

avoidance strategies vary.

Youth bulge and poor growth drive
unemployment.

Gender, location, and skills explain
unemployment differences.

Unemployment causes social issues
due to poor policies.

Economic and institutional factors
drive unemployment.

High urban

especially for women.

unemployment,

Gender
unemployment; females face higher
rates.

and education influence



Yanindah, A. (2021)

Mkombe, D., et al.
(2021)

Ebaidalla, E. M.
(2016)

SEVER, E., &
IGDELI, A. (2018)

Salvador, R. G., &
Leiner-Killinger, N.
(2008)

Tamesberger, D.
(2015)

Sam, S. O. (2016)

Olubusoye, O. E., et
al. (2023)

Papik, M., et al.
(2022)

Jubane, M. (2020)
Abé Ndjié, A., et al.
(2019)

Tomi¢, 1. (2018)

Hasan, Z., & Sasana,
H. (2020)

Ahmed, S., & Imran,
M. (2024)

Liotti, G. (2020)

Indonesia

SADC

Sub-Saharan
Africa

Turkey

Euro Area

Austria

Kenya

Nigeria

Slovakia

South Africa

Africa

Europe

ASEAN

Pakistan

Italy

Logistic regression
(2019)

FGLS-Parks
technique (1994—
2017)

Panel data (1991
2012)

Johansen co-
integration (1988—
2016)

Labor market data
analysis

Multifactorial
analysis

ARDL model (1979-
2012)

VAR and PARDL
models

Logistic regression

Quantitative analysis

Dynamic panel
(2002-2016)

Panel data (2002—
2014)

LSDV panel
regression (2001—
2017)

Review design

Econometric analysis
(2001-2016)
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Training reduces unemployment;
education effects mixed.

FDI has insignificant effect due to
non-labor-intensive focus.

GDP, FDI, and education reduce
unemployment; resources increase it.

Crises increase unemployment;

income reduces it long-term.

Youth population and economic
conditions drive unemployment.

Active  labor  policies reduce
unemployment.
Population and GDP increase

unemployment; FDI reduces it.

Structural and frictional
unemployment; GDP and education

help.

Unemployment linked to regional
factors and education quality.

Poor education and economic shifts
drive unemployment.

Corruption control and stability

reduce unemployment.

Poor growth and immobility increase
unemployment.

GDP and FDI reduce unemployment;
openness increases it.

Investment, overpopulation, and

agriculture issues drive

unemployment.

Crises  increase
flexibility ineffective.

unemployment;



Jimeno, J. F., &
Rodriguez-
Palenzuela, D.
(2002)

Bruno, G. S., et al.
(2014)

Kang, Y. D. (2021)

Azu, N. P, et al.
(2021)

Ebaidalla, E. M.
(2014)

Metu, A. G., et al.
(2020)

Ogbonna, A. E., et
al. (2022)

Michael, E., &
Geetha, C. (2020)

Lambovska, M., et
al. (2021)

Ralph, A., & Arora,
A. (2023)

Fouggére, D., et al.
(2009)

Obumneke, E.
(2012)
Azeng, T.F., &

Yogo, T. U. (2013)

Ajaegbu, O. O.
(2012)

Adelaja, A., &
George, J. (2020)

OECD

OECD

OECD, EU

West Africa

Sub-Saharan
Africa

Sub-Saharan

Africa

Africa

Malaysia

EU

Global

France

Nigeria

Developing
Countries

Nigeria

Global

Panel data analysis

Fixed effect panel
(1981-2009)

Empirical analysis
(2000-2017)

Panel ARDL

Dynamic panel
(1995-2010)

GMM-SYS (1991
2018)

Dynamic GMM
(2003-2018)

Eviews analysis

Unemployment data
analysis (2020)

Bibliometric analysis
(1983-2022)

Becker-type model
(1990-2000)

Descriptive analysis

Fixed-effects
regression (1980—
2010)

Deprivation theory
analysis

Cross-country panel
analysis
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Population size and institutions

increase unemployment.

Crises and institutions impact youth
unemployment more.

Structural factors drive
unemployment;

programs help.

work-study

Digitization reduces unemployment;
low adoption limits impact.

Mobile subscriptions reduce
unemployment;  internet impact
weak.

ICT reduces unemployment;

household computers ineffective.

ICT and  education  reduce
unemployment; corruption matters.

GDP
unemployment; FDI increases it.

Inflation and reduce

COVID-19 doubled unemployment
1n some countries.

Growth, reforms, and ALMPs reduce
unemployment.

Unemployment  increases  crime
(burglaries, thefts).

Unemployment drives crime and
militancy.

Unemployment increases political
instability.

Unemployment drives violent crimes.

Unemployment linked to domestic
terrorism.



Bagchi, A., & Paul, MENAP Negative binomial Unemployment increases domestic

J. A. (2018) regression (1998— terrorism.
2012)
Caruso, R., & Isracl/Palestine ~ Empirical analysis =~ Unemployment increases violence.

Gavrilova, E. (2012)

Artner, A. (2013) Europe EU data analysis Unemployment costly; risks social
(2011) exclusion.

Hammarstrom, A., & Sweden Longitudinal study =~ Unemployment linked to mental

Janlert, U. (1997) health issues.

Hammarstrom, A. Global Literature review Unemployment increases

(1994) psychological and health issues.

Hailu Demeke, Y. IGAD Fixed effect and Unemployment increases political

(2022) Countries GMM estimation instability.

Youth unemployment is a complex issue driven by individual and structural factors, as
demonstrated by a rich body of micro- and macro-level research. Micro-level studies focus on
individual and household characteristics, such as gender, education, and socio-economic status, to
uncover personal barriers to employment. For instance, Ahmed et al. (2022), using backward
stepwise logistic regression on Arab Index survey data from Sudan, found that most youth lack
political membership and trust in parties, yet unemployment increases trust in political parties’
post-revolution, with males and less-educated youth more likely to engage in public affairs.
Similarly, Nganwa et al. (2015), through logistic regression in Ethiopia (2006-2011), revealed
high unemployment rates, especially among women, noting that education does not guarantee
employment. In the MENA region, Fakih et al. (2020) used 2016 survey data to show that male
graduates face higher unemployment, while Assaad and Krafft (2023), analyzing Labor Market
Panel Surveys in Egypt, Jordan, and Tunisia, found prolonged unemployment among female and
Tunisian youth, particularly those with higher education. Msigwa and Kipesha (2013), employing
multinomial logistic regression in Tanzania, emphasized how gender, location, and skills explain
unemployment differences, while Alawad et al. (2020) in Jordan, using multinomial logistic
regression (2016), highlighted that gender and education influence unemployment, with females
facing higher rates. These findings highlight barriers like skills mismatches, gender disparities,
and cultural norms, offering granular insights into the social and behavioral dimensions of
unemployment.

In contrast, macro-level studies explore structural and institutional factors, such as GDP growth,
foreign direct investment (FDI), inflation, and labor policies, to understand systemic drivers of
youth unemployment. Ali (2013, 2015), employing co-integration and VECM models over 1981—
2011 and 1991-2010 in Sudan, found that GDP growth, FDI, and schooling reduce unemployment
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long-term, while inflation, labor participation, openness, and oil production increase it. Ali’s later
work (2025), using an ARDL model (1992-2023), confirmed that FDI reduces youth
unemployment, but inflation exacerbates it, with unemployment hindering peacebuilding efforts.
Using panel data from 2000 to 2010, Baah-Boateng (2016) linked Africa’s youth bulge and poor
economic growth to persistent unemployment. In Europe, Tomi¢ (2018), analyzing panel data from
2002-2014, found that poor growth, corruption, and immobility drive unemployment, while
SEVER and IGDELI (2018) used Johansen co-integration in Turkey (1988-2016) to show that
crises increase unemployment, though income growth mitigates it long-term. Ebaidalla (2016),
with panel data from Sub-Saharan Africa (1991-2012), showed that GDP, FDI, and education
reduce unemployment, while natural resources increase it. Similarly, Hasan and Sasana (2020),
using LSDV panel regression in ASEAN (2001-2017), found GDP and FDI reduce
unemployment, but openness increases it. These studies provide a systemic perspective but often
miss the individual-level nuances captured by micro-level research. Integrating these approaches
is crucial for a comprehensive understanding.

Country-specific studies offer context-specific insights that deepen our understanding of local
dynamics. In Sudan, Ali’s (2013, 2015, 2025) analyses highlight how reliance on capital-intensive
oil production has paradoxically increased unemployment. In South Africa, Van Aardt (2012),
through descriptive analysis (2004—2011), identified lack of skills and experience, worsened by
recession, as key unemployment drivers, while Mago (2018), using qualitative interviews (2017—
2019), noted a 52% youth unemployment rate, risking social unrest. Muiya’s (2014) survey and
focus group study in Nairobi, Kenya (2013), linked lack of skills to unemployment, crime, and
health issues. In Ethiopia, Batu (2016) used descriptive analysis to show unemployment tied to
region, gender, and education, with financial constraints limiting self-employment. In Nigeria,
Uddin (2013) through descriptive analysis linked unemployment to social issues due to poor
policies, while Olubusoye et al. (2023), using VAR and PARDL models, identified structural and
frictional unemployment, with GDP and education helping to mitigate it. Jubane (2020) in South
Africa, via quantitative analysis, attributed unemployment to poor education and economic shifts.
These studies, while rich in detail, are often less generalizable.

Regional and multi-country analyses, such as Assaad and Krafft (2023) on MENA and Tomi¢
(2018) on Europe, reveal common patterns like gender disparities and the macroeconomic impacts
of youth bulges, but they may obscure country-specific nuances. For example, Hasan and Sasana
(2020), using LSDV panel regression in ASEAN (2001-2017), found that GDP and FDI reduce
unemployment, while trade openness increases it. Abé Ndji¢€ et al. (2019), with dynamic panel data
from Africa (2002-2016), showed corruption control and stability reduce unemployment. Mkombe
et al. (2021) in SADC, using FGLS-Parks technique (1994-2017), found FDI has insignificant
effects due to non-labor-intensive focus. A balanced approach combining national depth with
regional breadth is essential for effective interventions.

Survey-based studies excel at capturing cross-sectional insights into youth attitudes and barriers.
Ahmed et al. (2022) in Sudan found that most youth lack political membership and trust in parties,
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yet unemployment increases political trust post-revolution. Muiya (2014) in Kenya and Assaad
and Krafft (2023) in MENA highlighted social exclusion and mistrust in institutions as significant
barriers. However, their static nature limits understanding of temporal dynamics. In contrast, time-
series research, such as Ali (2013, 2015, 2025) in Sudan and SEVER and IGDELI (2018) in
Turkey, provides longitudinal perspectives, revealing causal relationships between economic
variables and unemployment. For instance, Sam (2016), using an ARDL model in Kenya (1979—
2012), found that population growth and GDP increase unemployment, while FDI reduces it.
Michael and Geetha (2020) in Malaysia, using Eviews analysis, noted inflation and GDP reduce
unemployment, but FDI increases it. These studies enable robust evaluation of economic trends
but often overlook individual variation. Integrating survey-based and time-series approaches
would provide a fuller picture of both immediate and structural causes.

The literature also reveals stark contrasts between developed and developing contexts. In
developed economies, studies like Jimeno and Rodriguez-Palenzuela (2002) and Bruno et al.
(2014), using OECD panel data, highlight how population size, institutions, and crises
disproportionately affect youth unemployment. Dietrich’s (2012) literature review in Europe noted
post-crisis unemployment spikes, while Tamesberger’s (2015) multifactorial analysis in Austria
showed active labor policies reducing unemployment. Kang (2021), analyzing OECD and EU data
(2000-2017), emphasized the effectiveness of work-study programs. Salvador and Leiner-
Killinger (2008) in the Euro Area, through labor market data analysis, linked youth population and
economic conditions to unemployment. Papik et al. (2022) in Slovakia, using logistic regression,
connected unemployment to regional factors and education quality. Liotti (2020) in Italy, with
econometric analysis (2001-2016), found crises increase unemployment, with flexibility
ineffective. Lambovska et al. (2021) in the EU, analyzing 2020 data, showed COVID-19 doubled
unemployment in some countries. In contrast, developing countries face structural constraints. In
Nigeria, Uddin (2013) and Obumneke (2012) linked unemployment to social issues like crime and
militancy, while Rahman et al. (2021) in Bangladesh identified skills mismatches as a key driver.
In Sub-Saharan Africa, Ebaidalla (2014) and Metu et al. (2020), using dynamic panel and GMM-
SYS methods, found that ICT, particularly mobile subscriptions, reduces unemployment, though
low adoption and household computer use limit impact. Oyedemi and Choung (2020) in South
Africa noted digital inequality as a barrier to job access, exacerbating frustration. Azu et al. (2021)
in West Africa, using panel ARDL, showed digitization reduces unemployment, with low adoption
limiting impact. Ogbonna et al. (2022) in Africa, via dynamic GMM (2003-2018), found ICT and
education reduce unemployment, with corruption playing a role. These contrasts underscore the
need for comparative studies to adapt successful policies from developed to developing contexts.

Youth unemployment’s consequences extend far beyond economic loss. Fougere et al. (2009),
using a Becker-type model in France (1990-2000), and Ajaegbu (2012) in Nigeria linked
unemployment to increased crime, including burglaries and violent acts. Azeng and Yogo (2013),
through fixed-effects regression in developing countries (1980-2010), and Bagchi and Paul (2018)
in MENAP region connected unemployment to political instability and terrorism. In Sudan, Ahmed
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et al. (2022) and Ali (2025) noted that persistent unemployment erodes institutional trust and fuels
post-revolution unrest. Psychologically, Hammarstréom and Janlert (1997) in Sweden and
Hammarstrom (1994) globally found unemployment linked to depression and health deterioration.
Economically, Artner (2013) estimated youth unemployment costs at 1.2% of EU GDP,
highlighting its broader societal impact. In Africa, Hailu Demeke (2022), using fixed-effect and
GMM estimation in IGAD countries, further tied unemployment to political instability. Adelaja
and George (2020), with cross-country panel analysis globally, linked unemployment to domestic
terrorism, while Caruso and Gavrilova (2012) in Israel/Palestine, through empirical analysis,
showed unemployment increases violence. Obumneke (2012) in Nigeria noted unemployment
drives crime and militancy.

Despite extensive research, significant gaps remain. Few studies integrate micro- and macro-level
analyses to offer a holistic view. Most survey-based research, like Ahmed et al. (2022), is cross-
sectional, lacking longitudinal depth, especially in volatile settings like Sudan. Comparative
studies bridging developed and developing contexts are scarce, as is research on digital
transformation’s impact on youth unemployment, particularly in low-income settings (Azu et al.,
2021; Ebaidalla, 2014). In Sudan, research is heavily macroeconomic, dominated by Ali (2013,
2015, 2025), with limited micro-level studies like Ahmed et al. (2022). Post-2018 revolution
dynamics, gender disparities, and rural unemployment remain understudied, as do sector-specific
interventions in agriculture, technology, and services. Studies like Broussard and Tekleselassie
(2012) in Ethiopia, analyzing labor market data (1999-2012), noted high urban unemployment,
especially for women, but such longitudinal insights are limited in Sudan. Grlich et al. (2013)
globally reviewed economic and institutional factors driving unemployment, suggesting support
for apprenticeships, yet Sudan-specific applications are lacking. Ohiggins (1997) in Europe
reviewed aggregate demand as a driver, with targeting improving policy, while Isengard (2003) in
Germany and UK compared gender, education, and region effects—areas underexplored in
Sudanese contexts. Weerasiri and Samaraweera (2021) in Sri Lanka, using binary logistic
regression (2018), found skills and geographical mismatches increase unemployment, and
Yanindah (2021) in Indonesia, with logistic regression (2019), showed training reduces it, but
education effects are mixed; these could inform Sudanese skills policies. Ahmed and Imran (2024)
in Pakistan reviewed investment, overpopulation, and agriculture issues as drivers, and Ralph and
Arora (2023) globally, via bibliometric analysis (1983-2022), noted growth, reforms, and ALMPs
reduce unemployment, gaps Sudan could address.

A notable gap is the lack of region-specific research within Sudan, particularly in the Eastern
Region (encompassing Kassala, Gadarif, and Red Sea states), which serves as a hub for
displacement and faces unique challenges like conflict-induced vulnerabilities, informal
economies, and acute food insecurity. No studies in the reviewed literature directly address youth
unemployment dynamics in this area, despite its demographic majority of youth and its role in
hosting over 1.8 million IDPs and refugees, exacerbating labor market saturation and social
tensions. Furthermore, while resilience is implied in discussions of peacebuilding (Ali, 2025) and
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policy adaptations, explicit investigations into labor market resilience—such as factors enabling
youth to secure or maintain employment amid war, displacement, and economic collapse—are
absent. Investigating unemployment and resilience in Eastern Sudan is crucial, as it would provide
targeted insights into how war-induced disruptions intersect with pre-existing structural
inequalities, informing localized policies to enhance social cohesion, reduce migration risks, and
support sustainable recovery in this fragile region. The Sudan Labor Market Panel Survey
(SLMPS) ofters a valuable tool to address these gaps, providing panel data to track employment
transitions, analyze gender and regional disparities, and assess skills mismatches in Sudan’s
unstable political context. Combined with macro-level indicators like GDP or FDI, SLMPS can
link labor market outcomes to social issues like crime and political engagement, supporting
integrated, evidence-based interventions.

4. Methodology
4.1 Data Sources

This study employs a primarily quantitative approach with elements of mixed-methods, utilizing
both primary and secondary data to investigate youth unemployment and resilience in Sudan's
Eastern Region (Kassala, Gadarif, and Red Sea states). While the core analysis relies on structured
surveys for quantitative insights, qualitative aspects are incorporated through open-ended
questionnaire items on coping strategies and socio-economic challenges, allowing for thematic
exploration of resilience narratives. Primary data were collected through a structured questionnaire
administered to 385 youth respondents aged 15-24, a critical cohort identified to capture
vulnerability to psychological distress, economic exclusion, and social unrest stemming from
prolonged unemployment. The sample size was determined Krejcie and Morgan's (1970) table for
finite populations, based on the region's estimated 7.1 million inhabitants (2.9 million in Kassala,
2.6 million in Gadarif, and 1.6 million in Red Sea), incorporating adjustments for internally
displaced persons (IDPs) and refugees. Allocation ensured gender balance (approximately 45%
male, 55% female) and residency status representation (permanent residents: 60.26%; IDPs:
37.66%; refugees: 2.08%). The questionnaire focused on demographic characteristics (age, gender,
marital status), socio-economic factors (education, household size, digital access), displacement
dynamics, employment status, barriers to labor market entry, and coping strategies amid the post-
April 15, 2023 war. Data collection occurred in urban and rural localities via trained enumerators,
with ethical considerations including informed consent and anonymity to address sensitivities
around conflict and displacement.

Secondary data were sourced from the 2022 Sudan Labor Market Panel Survey (SLMPS),
conducted by the Economic Research Forum (ERF) in collaboration with Sudan's Central Bureau
of Statistics (CBS). This nationally representative survey covered 3,494 individuals in the Eastern
Region, of which 668 were youth aged 15-24, distributed as Kassala (222), Gadarif (211), and Red
Sea (235). The SLMPS provided valuable pre-war baseline information on social, economic,
health, and technical attributes. Integration of primary and secondary data allowed robust
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contextualization, with SLMPS offering historical benchmarks for variables like educational
attainment.

4.2 Models Specification

To examine the determinants of youth unemployment, logistic regression models were employed,
treating unemployment as a binary outcome (1 = unemployed, 0 = employed). Two distinct models
were specified based on data availability. Equation 1, using primary (post-war) data, incorporates
state dummies but excludes wealth and mobile use. Equation 2, based on SLMPS (pre-war) data,
includes wealth and mobile use, replaces state dummies and omits state-specific indicators.
Common variables are defined as follows: Log Age (natural log of age in years); Gender (1 =
female, 0 = male); Married (1 = married, 0 = otherwise); Urban (1 = urban resident, 0 = rural); Log
Household Size (natural log of household members); Father Employed (1 = father employed, 0 =
otherwise); Education categories (Reads & Writes, Primary, Secondary, University, Technical,
Postgraduate; reference: none); State dummies (Gadarif, Red Sea; reference: Kassala); Internet
access (1 =has access, 0 =no); Mobile Use (1 = uses mobile, 0 =no); Wealth (wealth index score).
Equation 1 (primary data) includes state dummies but excludes wealth and mobile use, reflecting
post-war data constraints is specified as follows:

(P =D
°8 (1 —P(Y = 1)

+ (s log(HH size) + B¢Father employed + Z B Education;

),80 + B, log(Age) + B,Gender + S5 Married + S,Urban

+ z BmState,, + B,Internet access + ¢ (D

Equation 2 (SLMPS data) includes wealth and mobile use but omits state dummies for pre-war
data is specified as follows:

P(Y=1
log (¥> Po + PB1log(Age) + f,Gender + S5 Married + f,Urban

1-P(Y=1)
+ S5 log(HH size) + fFather employed + 5, Wealth + SgInternet access
+ BoMobile use + Z B Educationy, + ¢ (2)

These specifications were designed to capture war-induced factors like displacement indirectly
through residency and digital access, reflecting adaptive strategies such as urban-rural mobility
and technological engagement in conflict-affected settings. The models enable a robust
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examination of how demographic, social, and geographic factors, compounded by war-related
disruptions, influence youth unemployment and resilience in the Eastern Region.

4.3 Methods of Analysis

The analysis begins with descriptive statistics to characterize distributions of core variables,
including age, residency, education, employment status, unemployment duration, and socio-
economic challenges (e.g., disruptions to education, housing, food security, health, psychological
trauma, family separation, violence, job loss, barriers to finding/keeping jobs, reliance on informal
work, and confidence in employment prospects). Frequencies, percentages, and cross-tabulations
by state, gender, locality, marital status, resilience patterns, residency status (permanent residents,
IDPs, refugees), and other socio-demographics will be used to explore patterns and disparities.
Comparisons to SLMPS data will be made where appropriate to contextualize pre-war and post-
war trends. Chi-square tests will assess statistical associations between employment status, socio-
economic challenges, and demographic factors, including war-induced impacts like displacement
and livelihood disruptions, to identify significant relationships and inform subsequent regression
modeling.

For inferential analysis, binary logistic regression models will be utilized to estimate the
probability of youth unemployment based on specified predictors, including age, gender, marital
status, residency, household size, father’s employment, education, internet access, mobile use
(SLMPS data only), wealth (SLMPS data only), and state dummies (primary data only). Logistic
regression is suitable for binary outcomes, modeling the log-odds of unemployment to provide
interpretable coefficients reflecting changes in odds ratios. Coefficients will be estimated using
maximum likelihood estimation with robust standard errors to mitigate potential heteroskedasticity
and improve inference reliability in the presence of non-normal residuals or clustered data.

The key assumption of a binary outcome is met, as unemployment status is coded as 1
(unemployed) or 0 (employed). Marginal effects will be calculated at the means to interpret
substantive changes in predicted probabilities, facilitating practical insights (e.g., percentage point
changes for predictors like gender or internet access). Models will be validated through goodness-
of-fit measures, including Pseudo R? to assess explained variance and LR/Wald y? tests for overall
significance. Comparative analysis will integrate pre-war SLMPS and post-war primary data to
examine temporal shifts in determinants, such as changes in gender or urban effects, providing a
dynamic view of war impacts on youth unemployment in Sudan’s Eastern Region.

5. Empirical Results

This section presents the empirical analysis of youth unemployment in Eastern Sudan, drawing on
primary data from 385 post-war respondents and the 2022 Sudan Labor Market Panel Survey
(SLMPS). It examines demographic, socio-economic, and structural determinants of
unemployment, offering insights into the crisis and potential policy responses amid conflict-related
challenges. Descriptive statistics are presented first, followed by an analysis of employment and
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unemployment trends, key determinants of unemployment, socio-economic constraints, and youth
resilience patterns in Eastern Sudan.

5.1 Descriptive Statistics

The empirical analysis begins with an overview of the primary data collected from the structured
questionnaire administered to 385 youth respondents in Sudan's Eastern Region, encompassing
Kassala, Gadarif, and Red Sea states. As outlined in the introduction, the sample size was
determined using Krejcie and Morgan's (1970) methodology, with allocations proportional to each
state's population. This sampling strategy also accounted for gender balance and residency status
(displaced versus permanent residents), ensuring representation of the diverse socio-economic
challenges, including the influx of internally displaced persons (IDPs) and refugees, that
exacerbate youth unemployment and influence resilience mechanisms in the region.

Figure 1 presents the distribution of respondents by state, mirroring the region's demographic
proportions to facilitate comparative analysis across geographic contexts. Kassala accounts for the
largest share at 42.08% (162 respondents), followed by Gadarif at 36.10% (139 respondents) and
Red Sea at 21.82% (84 respondents). This allocation aligns with the states' population shares and
emphasizes the study's focus on capturing varied youth experiences amid high unemployment rates
and external pressures such as conflict-driven migration and limited job opportunities.

Figure 1. Distribution of Respondents by State (%)
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Table 5 summarizes the age distribution of the respondents, all falling within the 15-24 youth
bracket as defined for this study. This age range captures early adolescents through young adults,
a cohort particularly vulnerable to the psychological distress and social unrest associated with
prolonged unemployment. The 18-21 age group is the most represented (150 respondents,
38.96%), followed closely by 22-24 (143 respondents, 37.14%) and 15-17 (92 respondents,
23.90%). This skew toward older youth subgroups suggests a sample potentially more active in
labor market pursuits, including informal employment or migration as resilience strategies, while
still encompassing younger individuals affected by barriers like early marriage, illiteracy, and
restricted mobility.

Table S5: Age Distribution of Respondents

Age Category Frequency (n) Percent (%) Cumulative
(%)
15-17 92 23.90 23.90
18-21 150 38.96 62.86
22-24 143 37.14 100.00
Total 385 100.00 —

Table 6: Distribution of Respondents by Locality

Locality Frequency Percent Cumulative Percent
Kassala 65 16.9 16.9
Rural Kassala 34 8.8 25.7
Rural Khasham Al-Girba 31 8.1 33.8
Rural West Kassala 32 8.3 42.1
Gadarif 55 14.3 56.4
Central Gadarif 42 10.9 67.3
El-Fashaga 42 10.9 78.2
Port Sudan 42 10.9 89.1
Suakin 42 10.9 100.0
Total 385 100.0

Table 6 details the distribution of respondents by locality, providing insights into urban—rural
divides and their implications for youth resilience and employment. Key urban centers include
Kassala (65 respondents, 16.9%), Gadarif (55 respondents, 14.3%), Central Gadarif (42
respondents, 10.9%), Port Sudan (42 respondents, 10.9%), and Suakin (42 respondents, 10.9%).
Rural areas are also well represented, such as Rural Kassala (34 respondents, 8.8%) and other sub-
localities across the states. The cumulative coverage ensures balanced representation, enabling
examination of how urbanization influences employment opportunities, access to education,
information technology, training, and informal work, factors central to the research questions on
demographic, social, and geographic determinants of youth resilience. This locality-level
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breakdown also captures the region’s social attributes, including gender discrimination and IDP
integration, which compound unemployment challenges and shape adaptive pathways such as
informal labor participation or enlistment in armed groups.

Figure 2 illustrates the distribution of the 385 respondents by residency status, complementing the
locality breakdown presented in Table 2. Together, these findings reveal the demographic and
spatial dimensions of vulnerability across Sudan’s Eastern Region. Permanent residents constitute
the majority at 60.26% (232 respondents), while internally displaced persons (IDPs) represent
37.66% (145 respondents), and refugees account for 2.08% (8 respondents). Before the war,
refugees accounted for only 4.43% in the region, while IDPs accounted for only 6.03% of the
regional population (SLMPS 2022), indicating a sharp escalation in displacement following the 15
April 2023 conflict. The concentration of IDPs in both urban and rural localities, particularly in
Kassala, Gadarif, and Port Sudan, reflects the region’s exposure to cross-border pressures and
internal conflicts. This surge in displacement intensifies competition in already fragile labor
markets, where youth unemployment hovers around 50%, further constraining access to education,
training, and formal employment opportunities.

Moreover, the high proportion of IDPs aligns with the socio-economic challenges detailed in Table
6, including disparities between urban and rural areas and the impact of recurrent conflicts since
the 15 April 2023 war. Such demographic pressures not only reshape local labor dynamics but also
exacerbate inequality and vulnerability among youth. Displaced and refugee youth often face
additional vulnerabilities, restricted mobility, gender discrimination, and social exclusion, that
limit their resilience and push many toward precarious coping mechanisms such as informal labor,
migration, or engagement with armed groups.

Figure 2: Distribution of Respondents by Residency Status
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Narrowing down to specific displacement dynamics, Figure 3 provides further insight into the
displacement status of respondents specifically due to the 2023 war. Building on the patterns
observed in Figure 2, which captured broader residency categories including IDPs and refugees,
the figure shows that 34.03% (131 respondents) reported being displaced, while 65.97% (254
respondents) were not displaced as a result of the conflict. This distribution highlights the
significant impact of the 15 April 2023 war and ongoing ethnic conflicts in Sudan on the youth
population in the Eastern Region, reinforcing the region's role as a refuge for those fleeing
violence. The substantial share of displaced respondents highlights the added strain on the labor
market, where competition for scarce jobs is already acute, and it amplifies the urgency to address
resilience factors such as access to training and informal employment opportunities.

Figure 3: Displacement Status of Respondents Due to the 2023 War
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Table 7 delves deeper into the duration of displacement among the 131 displaced respondents,
segmented by gender and locality, shedding light on the prolonged impact of the 2023 war and
ethnic conflicts. Among males, 4 (7.0%) were displaced for less than 6 months, 14 (24.6%) for 6—
12 months, and 39 (68.4%) for more than a year, indicating a trend toward extended displacement.
For females, the figures are 3 (4.1%) for less than 6 months, 18 (24.3%) for 6—12 months, and 53
(71.6%) for more than a year, suggesting a slightly higher persistence of long-term displacement.
This gender disparity highlights the compounded vulnerabilities faced by female youth, potentially
linked to social factors like early marriage and restricted mobility, which may hinder their ability
to return or adapt.

By locality, Kassala City shows no displacements under 6 months, with 4 (20.0%) displaced for
6—12 months and 16 (80.0%) for over a year, reflecting a concentrated long-term displacement
pattern. Rural Kassala follows a similar trend, with 5 (27.8%) displaced for 6—12 months and 13
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(72.2%) for more than a year. Rural Khasham Al-Girba has 1 (12.5%) displaced for less than 6
months, 1 (12.5%) for 6-12 months, and 6 (75.0%) for over a year, while Rural West Kassala
reports all 7 (100.0%) displaced for more than a year. In Gadarif, 1 (7.7%) was displaced for less
than 6 months, 2 (15.4%) for 6-12 months, and 10 (76.9%) for over a year, with Central Gadarif
showing a more balanced distribution (1 each for less than 6 months and 6—12 months, and 3 for
over a year). El-Fashaga mirrors Gadarif's pattern, with 1 (7.7%) for less than 6 months, 2 (15.4%)
for 6-12 months, and 10 (76.9%) for more than a year. Port Sudan stands out with 14 (45.2%)
displaced for 612 months and 17 (54.8%) for over a year, while Suakin has 3 (18.8%) in each
shorter category and 10 (62.5%) for more than a year. These variations suggest that geographic
location and urban-rural dynamics play a critical role in the duration of displacement, influencing
access to resources and resilience strategies like informal work or migration.

Table 7: Duration of Displacement by Gender and Locality
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By Gender of Respondent
Male 4 7.0 14 24.6 39 68.4
Female 3 4.1 18 24.3 53 71.6
By Locality
Kassala City 0 0.0 4 20.0 16 80.0
Rural Kassala 0 0.0 5 27.8 13 72.2
Rural Khasham Al-Girba 1 12.5 1 12.5 6 75.0
Rural West Kassala 0 0.0 0 0.0 7 100.0
Gadarif 1 7.7 2 154 10 76.9
Central Gadarif 1 20.0 1 20.0 3 60.0
El-Fashaga 1 7.7 2 15.4 10 76.9
Port Sudan 0 0.0 14 45.2 17 54.8
Suakin 3 18.8 3 18.8 10 62.5

Figure 4 depicts the distribution of household size among the 385 respondents, with a peak
frequency around 5-10 family members, tapering off at smaller (0—5) and larger (15-20) sizes.
This concentration suggests that most youth live in moderately sized households, which may
amplify vulnerabilities linked to displacement and refugee status. This finding ratifies the SLMPS
(2022) survey, which reported an average household size of approximately six persons. Larger
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households, particularly among IDPs (37.66%) and refugees (2.08%), could strain limited
resources, increasing competition for jobs and exacerbating unemployment pressures in the region.
Displacement, as seen in Table 7 with 68.4%—71.6% displaced for over a year, may further burden
these households, pushing youth toward informal labor or migration as coping mechanisms.
Conversely, smaller households might offer greater flexibility to adapt, though this is tempered by
the region's high illiteracy and gender discrimination, which limit resilience regardless of size.

Figure 4: Distribution of Household Size
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Shifting focus to social dynamics, Figure 5 shows the distribution of respondents' marital status
among the 385 youth. The majority are single at 73.77% (284 respondents), followed by married
at 18.96% (73 respondents), divorced at 5.71% (22 respondents), and widowed at 1.56% (6
respondents). This pattern is consistent with the broader SLMPS-based tabulation, where 81
respondents (10.81%) were below the minimum marriage age and 533 (71.16%) were never
married, together confirming that nearly 82% of youth are single, closely matching the 73.77%
observed in Figure 5. This predominance of single youth aligns with the 15-24 age bracket, where
early marriage, often curtailing education as noted in the introduction, remains a challenge,
particularly among displaced and refugee populations. Married youth, especially females, may
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face heightened vulnerabilities due to gender discrimination and restricted mobility, potentially
increasing their reliance on informal employment or migration as resilience strategies. The small
percentages of divorced and widowed respondents suggest additional socio-economic pressures,
possibly linked to displacement from the 15 April 2023 war and ethnic conflicts, which could
disrupt family structures and exacerbate unemployment challenges.

Figure 5: Distribution of Respondents' Marital Status
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Figure 6 examines the respondents' relationship to the household head, with 74.55% (287
respondents) identified as sons or daughters, 12.21% (47 respondents) as spouses, 6.75% (26
respondents) as siblings, 5.45% (21 respondents) as heads of household, and 1.04% (4
respondents) as other. The SLMPS data for the same age group in region 6 reveal a similar pattern,
with 70.23% (526 respondents) identified as sons or daughters, 11.21% (84 respondents) as
spouses and 6.14% (46 respondents) as heads of household (SLMPS, 2022). The dominance of
sons and daughters reflects the youthful demographic (15-24 age range), where dependency on
household heads may heighten vulnerabilities, especially among the 37.66% IDPs and 2.08%
refugees displaced by the 2023 war and ethnic conflicts. Spouses and heads of household, though
smaller groups, may shoulder increased economic burdens, particularly in larger households (as
seen in Figure 4), potentially driving reliance on informal labor or migration. Siblings and others,
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with minimal representation, may face additional strain in displaced settings. This relationship
dynamic, combined with displacement (Table 7), underscores how family roles interact with
displacement and resource constraints to shape resilience strategies.

Figure 6: Respondents’ Relationship to the Household Head
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Figure 7 illustrates the distribution of respondents by highest level of education completed among
the 385 youth. Secondary education is the most common at approximately 45%, followed by
primary at around 25%, no education at 15%, university at 10%, technical/vocational at 5%, and
postgraduate at less than 1%. This pattern broadly aligns with SLMPS (2022) data for region 6,
where 30.54% of youth are illiterate, an equal 30.54% can only read and write, 21.55% attained
primary education, 15.66% reached secondary level, and just 1.71% achieved university education.
This distribution reflects the region's high illiteracy rates and limited educational access,
particularly among displaced and refugee youth. Lower education levels, especially among the
37.66% IDPs and 2.08% refugees, may restrict access to formal job opportunities, pushing youth
toward informal labor or migration as resilience mechanisms. Moreover, the comparison suggests
that while Figure 7 respondents display slightly higher secondary and university completion rates,
the overall trend of low educational attainment and high illiteracy remains consistent, confirming
persistent educational inequalities in Eastern Sudan. This educational profile will be key in
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assessing how training and information technology, as outlined in the research questions, can
enhance resilience, particularly in the context of the ongoing crisis since the 15 April 2023 war.

Figure 7: Distribution of Respondents by Highest Level of Education Completed
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Figure 8 further analyzes educational attainment by residency status. Permanent residents show a
balanced distribution, with the highest values at secondary (around 40%) and primary (30%)
levels, and minimal postgraduate attainment. IDPs exhibit a higher no education rate (around 20%)
and lower secondary attainment (around 35%), reflecting disruptions from the 15 April 2023 war
and ethnic conflicts. Refugees, though a small group, show the highest no education rate (around
25%) and limited higher education, underscoring their vulnerability due to displacement. Within
these groups, gender disparities persist, with female IDPs and refugees facing even higher no
education rates (up to 25-30%) compared to males, highlighting how displacement and gender
discrimination compound educational barriers.

These educational disparities highlight how residency status, compounded by displacement (Table
7), influences access to education and, consequently, resilience strategies. The SLMPS (2022) data
reinforce these patterns: among IDPs aged 15-24 in the Eastern Region, 30.8% were illiterate and
35% could only read and write, while just 14% reached secondary level. Similarly, refugee youth
show comparable educational constraints, with 30% illiterate, 34.6% able to read and write, and
only 16.2% completing secondary education. By contrast, the overall regional sample reported
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roughly 31% illiterate and 15.7% secondary attainment, suggesting that both displacement and
refugee status significantly deepen educational deprivation relative to the general youth population
(SLMPS, 2022).

Figure 8: Educational Attainment of Respondents by Residency Status
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Figure 9 details educational attainment by gender among youth respondents. The figure reveals
significant gender disparities. Males dominate in no education (63.2% versus 36.8% for females),
suggesting greater exposure to early dropout, possibly due to economic pressures or conflict-
related disruptions. However, females lead in secondary education (55.1% versus 44.9% for
males), indicating some progress in access at this level, though this may reflect delayed entry due
to early marriage or displacement challenges. Males have a higher share in technical/vocational
education (61.5% versus 38.5% for females), aligning with gender norms favoring male skill
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development. In contrast, females overwhelmingly outnumber males in university (70.7% versus
29.3%) and postgraduate (60.0% versus 40.0%) attainment, reflecting greater female persistence
at higher levels despite initial barriers. These disparities, particularly among the 37.66% IDPs and
2.08% refugees affected by the 15 April 2023 war, highlight how gender discrimination and
extended displacement (Table 7) shape educational outcomes.

Figure 9: Distribution of Educational Attainment by Gender
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Figure 10 provides a critical overview of the current enrollment status in educational or training
programs among the 385 respondents in Sudan's Eastern Region, revealing that only 15.6% (60
respondents) are enrolled, while a striking 84.4% (325 respondents) are not. These statistics
underscore the educational landscape amidst the ongoing challenges posed by the 15 April 2023
war and persistent ethnic conflicts, offering a stark measure of the region's capacity to foster skill
development and resilience. The low enrollment rate of 15.6% highlights significant barriers to
education, aligning with the previous analysis where educational attainment disparities (e.g., 15%
no education in Figure 7, escalating to 20-25% among IDPs and refugees in Figure 8) and
continued displacement (68.4-71.6% >1 year in Table 7) reflect limited access. In the Eastern
Region, this dominant 84.4% non-enrollment rate likely intensifies the projected 50% youth
unemployment, as the lack of active educational engagement directly undermines employability

29



by restricting skill acquisition. For IDPs (37.66%) and refugees (2.08%), the meager 15.6%
enrollment further exacerbates vulnerabilities, potentially reducing employability by 15-20% and
driving these groups toward informal labor or migration, consistent with the 34.03% displacement
rate (Figure 3).

Figure 10: Respondents’ Cwrent Enrollment in Educational or Traiming Programs
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Building on the low overall enrollment patterns highlighted in Figure 10, Figure 11 examines the
gender distribution of current enrollment in educational or training programs among the 385
respondents in Sudan's Eastern Region, revealing distinct patterns that reflect underlying socio-
economic dynamics. The figure indicates that 43.3% of enrolled individuals are male, while 56.7%
are female, suggesting a slight female predominance among the 15.6% enrolled youth (as noted in
Figure 10). Conversely, among the 84.4% not enrolled, males account for 45.5% and females for
54.5%, indicating a marginally higher female disengagement. These gender disparities align with
the previous analysis, where barriers such as gender discrimination and early marriage (noted in
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Figures 7 and 8) contribute to the 84.4% non-enrollment rate, particularly impacting females. In
the Eastern Region, this 56.7% female enrollment in education, though higher than males, contrasts
with the 54.5% female non-enrollment, potentially reflecting delayed access or resilience among
females, yet it may still limit employability given the region’s high youth unemployment. For IDPs
(37.66%) and refugees (2.08%), the 54.5% female non-enrollment likely exacerbates
vulnerabilities, reducing employability by 15-20% and increasing reliance on informal labor,
consistent with the 34.03% displacement rate (Figure 3).

Figure 11: Enrollment in Educational or Training Program by Gender
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Following the earlier discussion of gender disparities in education (Figures 10 and 11), Table 8
further disaggregates current enrollment patterns by demographic characteristics. The table shows
that overall, 60 respondents (15.6%) are enrolled, while 325 (84.4%) are not, aligning with Figure
10’s findings. By gender, 26 males (14.9%) and 34 females (16.1%) are enrolled, with females
showing a 1.2% higher enrollment rate, consistent with Figure 11°s 56.7% female share among
enrollees. However, the 85.1% male and 83.9% female non-enrollment rates indicate that both
genders face significant barriers, with females’ 54.5% share of the non-enrolled reflecting broader
challenges like gender discrimination and early marriage (noted in Figures 7 and 8). By state,
Kassala (16.7%), Gadarif (8.6%), and Red Sea (23.8%) show varying enrollment, with Red Sea’s
higher rate potentially offsetting some gender gaps, while Gadarif’s low 8.6% may exacerbate
female disengagement. Marital status reveals single individuals at 17.6% enrollment versus
married at 9.6%, divorced at 13.6%, and widowed at 0%, suggesting early marriage (18.96%
married in Figure 5) disproportionately affects female enrollment, aligning with their 54.5% non-
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enrollment share. Disability status shows a slight increase (17.5%) among those with conditions
versus 15.4% without, indicating minimal impact. Residency data highlights IDPs at 17.9%
enrollment compared to 14.2% for permanent residents and 12.5% for refugees, with IDPs’ 82.1%
non-enrollment (including 54.5% females) linking to long displacement (68.4-71.6% >1 year in
Table 7), reducing employability by 15-20%. Urban areas (18.2%) outperform rural (13.6%),
where 86.4% non-enrollment may amplify female challenges.

Table 8: Enrollment in Education or Training by Respondent Characteristics

Category Enrolled % Not Enrolled %  Total
By State

Kassala 27 16.7 135 83.3 162
Gadarif 13 8.6 126 914 139
Red Sea 20 23.8 64 76.2 84
By Gender

Male 26 14.9 148 85.1 174
Female 34 16.1 177 83.9 211
By Marital Status

Single 50 17.6 234 82.4 284
Married 7 9.6 66 904 73
Divorced 3 13.6 19 86.4 22
Widowed 0 0.0 6 100.0 6
By Disability

With Disability 7 17.5 33 82.5 40
Without Disability 53 15.4 292 84.6 345
By Residency

Permanent Resident 33 14.2 199 85.8 232
Internally Displaced 26 17.9 119 82.1 145
Refugee 1 12.5 7 87.5 8
By Location

Urban 30 18.2 135 81.8 165
Rural 30 13.6 190 86.4 220
Total 60 15.6 325 84.4 385

5.2 Employment and Unemployment Trends

This section examines youth employment and unemployment trends in the Eastern Region. Figure
12 presents the employment status of the 385 respondents, with 24.68% (95 respondents)
employed and 75.32% (290 respondents) unemployed. This high unemployment rate of 75.32%
substantially exceeds the SLMPS-documented youth unemployment rate of only 24.66% in 2022,

32



before the 15 April 2023 war, indicating a dramatic deterioration in labor market conditions due to
the conflict. The pre-war SLMPS data, drawn from a comprehensive survey of 3,494 individuals
across the Eastern Region, reflected a relatively lower unemployment burden, likely supported by
more stable economic structures and fewer disruptions. However, the post-war escalation,
including ethnic conflicts and influxes of IDPs and refugees (as seen in Figures 2 and 3), has
evidently amplified unemployment pressures, with the 75.32% rate aligning with the projected
50% regional figure but surpassing it amid intensified competition for scarce jobs and limited
access to education or training (e.g., 84.4% non-enrollment in Figure 10). This stark increase from
24.66% in 2022 to 75.32% post-war underscores the war's devastating impact on youth
employability, eroding resilience and pushing more toward informal mechanisms like migration
or armed group involvement, as highlighted in the introduction.

Figure 12: Employment Status of Respondents
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Expanding on the employment overview presented in Figure 12, Figure 13 delves into the duration
of unemployment, offering a more nuanced understanding of the depth and persistence of
joblessness in the Eastern Region. It presents the distribution of unemployment duration among
the 290 unemployed respondents, representing 75.32% of the total 385 individuals surveyed in
Sudan’s Eastern Region. The figure highlights the entrenched nature of joblessness, a challenge
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further aggravated by the April 15, 2023 war and persistent ethnic conflicts. The data reveal that
83.10% of the unemployed have been without work for more than two years, underscoring severe
and long-term labor market exclusion. In contrast, short-term unemployment is rare, with only
5.86% unemployed for less than six months, 5.86% for six to twelve months, and 5.17% for one
to two years. This overwhelming concentration in long-term unemployment sharply contrasts with
the pre-war SLMPS 2022 youth unemployment rate of 24.66%, based on 563 individuals aged 15—
24 out of 3,494 surveyed. The shift from a relatively moderate 24.66% to the current 83.10% long-
term rate signifies a transformation from transient to structural unemployment.

This persistence is deeply intertwined with educational and training challenges. The 84.4% non-
enrollment rate in education or training programs (Figure 10) and the 15% no-education rate
(Figure 7) point to limited opportunities for skill development. These constraints are particularly
acute among internally displaced persons (37.66%) and refugees (2.08%), where 68.4—71.6% have
faced displacement for over a year (Table 7), further diminishing employability prospects. Gender
disparities compound the problem—54.5% of females are not enrolled in education or training
(Figure 11), likely extending their unemployment duration due to restricted mobility and social
pressures such as early marriage. The combination of 83.10% long-term unemployment and an
overall 75.32% unemployment rate (Figure 12) deepen socioeconomic distress. This situation fuels
frustration and drives youth toward negative coping strategies such as informal labor, risky
migration, or dependency, as discussed in the introduction.

Figure 13: Distribution of Duration of Unemployment Among Respondents
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While Figure 13 underscored the persistence of long-term unemployment, Figure 14 shifts focus
to the direct impact of the 15 April 2023 war, exposing how conflict has intensified job insecurity
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across the Eastern Region. The figure shows that 35.1% report that the war has affected their
employment prospects, while 64.9% indicate it has not, highlighting a notable divide in war-related
job challenges. This 35.1% affected group aligns with the 34.03% displacement rate (Figure 3),
suggesting a strong link between displacement, particularly among IDPs (37.66%) and refugees
(2.08%), and employment difficulties. The extended displacement (68.4—71.6% >1 year in Table
7) likely contributes to this, exacerbating the 75.32% overall unemployment rate (Figure 12),
where 83.10% have been jobless for over 2 years. The 64.9% unaffected may include permanent
residents (60.26% in Figure 2) with more stable pre-war employment, though this group still faces
the region’s high unemployment rates. The 35.1% affected rate exceeds the pre-war SLMPS 2022
youth unemployment of 24.66% among individuals aged 15-24, underscoring the war’s role in
worsening job access. Educational barriers, such as the 84.4% non-enrollment (Figure 10) and
15% no education (Figure 7), further compound this, especially for females (54.5% non-enrolled
in Figure 11), where gender discrimination may amplify war-related job loss.

Figure 14 : Has the War Affected your Ability to Find or Maintain Employment
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Building on Figure 13, which details the entrenched unemployment duration among the 290
unemployed respondents (75.32% of the 385 surveyed in Sudan’s Eastern Region), Table 9
provides a nuanced breakdown across socio-demographic categories, reflecting the severe labor
market exclusion exacerbated by the 15 April 2023 war and ethnic conflicts. Figure 12 highlights
that 83.10% have been jobless for over two years, a trend mirrored in Table 9’s overall 83.1% long-
term unemployment, with only 5.9% (< 6 months), 5.9% (6—12 months), and 5.2% (1-2 years) in
shorter durations. This aligns with the structural shift from the pre-war SLMPS 2022 rate of
24.66% among youth aged 15-24 out of 3,494 surveyed, underscoring the war’s profound impact.
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Table 9: Distribution of Respondents by Unemployment Duration (%)

Category

: : : : g " i
v 0" - A
By Gender
Male 10.3 8.4 8.4 72.9 100.0 13.0 0.004
Female 3.3 4.4 33 89.1 100.0
By Residency
Permanent 6.8 5.1 4.5 83.6 100.0 3.23 0.779
Internal 4.7 7.5 6.6 81.1 100.0
Refugee 0.0 0.0 0.0 100.0 100.0
By State
Kassala 39 7.0 3.9 85.3 100.0 9.82 0.133
Gadarif 39 4.9 5.8 85.4 100.0
Red Sea 13.8 52 6.9 74.1 100.0
By Marital Status
Married 7.4 6.4 4.4 81.8 100.0 16.80 0.052
Single 1.5 6.2 3.1 89.2 100.0
Divorced 6.3 0.0 12.5 81.3 100.0
Widowed 0.0 0.0 333 66.7 100.0
By Type of Area
Urban 5.3 7.9 7.9 78.9 100.0 4.52 0.210
Rural 6.3 4.5 34 85.8 100.0
By Age (years)
14-17 6.6 7.9 5.3 80.3 100.0 2.53 0.865
18-21 7.0 44 6.1 82.5 100.0
22-24 4.0 6.0 4.0 86.0 100.0
By Education
No Education 0.0 12.5 0.0 87.5 100.0
Primary 5.1 3.8 1.3 89.7 100.0
Secondary 7.9 55 7.9 78.7 100.0
Technical 0.0 12.5 25.0 62.5 100.0 18.15 0.255
University 53 7.0 3.5 84.2 100.0
Postgraduate 0.0 0.0 0.0 100.0 100.0
By Enrollment in Training
Enrolled 13.5 8.1 13.5 64.9 100.0 12.00 0.007
Not Enrolled 4.7 5.5 4.0 85.8 100.0
By Disability
Disabled 29 29 8.8 85.3 100.0 2.4 0.545
Not disabled 6.3 6.3 4.7 82.3 100.0

**Note.** 2 values and significance levels: ***p <.001, **p < .01, *p <.05, ns p > .05.
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Gender shows a significant difference (x> = 13.0, p = 0.004), with females at 89.1% and males at
72.9% unemployed for over two years, reflecting gender discrimination noted in related data
(54.5% female non-enrollment, Figure 11). Residency status (y*> = 3.23, p =0.779) shows refugees
at 100% long-term unemployment, consistent with the 34.03% displacement rate (37.66% IDPs,
2.08% refugees) and prolonged displacement (68.4—71.6% >1 year, Table 7). State variations (y>
=9.82, p = 0.133) and marital status (%> = 16.80, p = 0.052) are not significant, though Red Sea’s
13.8% short-term rate and singles’ 89.2% long-term rate suggest localized resilience and social
factors.

Type of area (y*> = 4.52, p = 0.210) and disability (y*> = 2.14, p = 0.545) show no significance, but
rural (85.8%) and disabled (85.3%) groups trend toward longer durations, aligning with broader
displacement impacts. Age (x> = 2.53, p = 0.865) and education (y* = 18.15, p = 0.255) lack
significance, yet technical education’s 62.5% and postgraduate’s 100% long-term rates hint at skill
mismatches, echoing Figure 12’s educational barriers (84.4% non-enrollment, Figure 10; 15% no
education, Figure 7). Enrollment is significant (%> = 12.00, p = 0.007), with enrolled at 64.9%
versus non-enrolled at 85.8% long-term, reinforcing educational constraints. The 83.1% long-term
rate in Table 9, closely matching Figure 12’s 83.10%, intensifies the 75.32% overall
unemployment, driving youth toward informal labor or migration, as noted in Figure 12’s
introduction. This crisis demands targeted interventions.

Table 10 presents an intensive analysis of employment status across socio-demographic
characteristics for the respondents, revealing stark disparities in the 24.7% employed versus 75.3%
unemployed population. The table highlights the profound impact of the 15 April 2023 war and
ethnic conflicts on labor market dynamics, with significant statistical variations illuminating key
drivers of unemployment. Gender emerges as a critical factor, with males showing a 38.5%
employment rate compared to a mere 13.3% for females, resulting in 61.5% male and 86.7%
female unemployment. This gap yields a highly significant chi-square statistic of }*(1) = 36.24 (p
< .001), highlighting severe gender discrimination, likely intensified by restricted mobility and
early marriage pressures. Age groups reveal a gradient, with 15—17-year-olds at 17.4% employed
and 82.6% unemployed, improving to 30.1% employed and 69.9% unemployed for 22—-24-year-
olds, though the difference is not significant (¥*(2) = 4.90, p = .086). Marital status reveals distinct
employment disparities across categories. Single individuals record an employment rate of 28.5%
and unemployment of 71.5%, while married respondents show only 11.0% employment and 89.0%
unemployment, indicating that marital responsibilities, particularly among females, may constrain
labor market participation. Divorced respondents exhibit a moderate 27.3% employment rate,
whereas none of the widowed are employed (0.0%), reflecting extreme vulnerability. The
association between marital status and employment is statistically significant (¥*(3) = 11.69, p =
.009), suggesting that marriage, likely linked to early union formation and domestic burdens,
substantially limits youth employment opportunities.

Disability status shows a slight variation, with 17.5% employed and 82.5% unemployed among
those with disabilities, versus 25.5% employed and 74.5% unemployed without, but this is not
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significant (y*(1) = 1.24, p = .266). By state, employment varies notably, with Red Sea leading at
31.0% employed (26 respondents) and 69.0% unemployed (58 respondents), followed by Gadarif
at 25.9% employed (36) and 74.1% unemployed (103), and Kassala at 20.4% employed (33) and
79.6% unemployed (129).

Table 10: Employment Status by Socio-Demographic Characteristics (n = 385)
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By Gender
Male 67 38.5 107 61.5 174
Female 28 13.3 183 86.7 211 y¥(1)=36.24 | <.001
By Age Group
14-17 16 17.4 76 82.6 92
18-21 36 24.0 114 76.0 150 v*(2)=4.90 .086
22-24 43 30.1 100 69.9 143
By Marital Status
Single 81 28. 203 71.5 284
Married 8 11.0 65 89.0 73
Divorced 6 27.3 16 72.7 22 r*(3)=11.69 .009
Widowed 0 0.0 6 100.0 6
By Disability
Yes 7 17.5 33 82.5 40
No 88 25.5 257 74.5 345 Y (1)=1.24 266
By State
Kassala 33 20.4 129 79.6 162
Gadarif 36 25.9 103 74.1 139 r*(2)=3.51 173
Red Sea 26 31.0 58 69.0 84
By Residency Status
Permanent 55 23.7 177 76.3 232
IDPs 39 26.9 106 73.1 145 ¥(2)=1.14 .566
Refugee 1 12.5 7 87.5 8
By Type of Area
Urban 50 30.3 115 69.7 165
Rural 45 20.5 175 79.5 220 v}(1)=4.92 .027
By Education
No Education 3 15.8 16 84.2 19
Primary 28 26.4 78 73.6 106
Secondary 41 24.6 126 75.4 167 r(5)=1.32 933
Technical 4 30.8 9 69.2 13
University 18 24.0 57 76.0 75
Postgraduate 1 20.0 4 80.0 5
By Enrollment in education and training
Enrolled 22 36.7 38 63.3 60
Not enrolled 73 22.5 252 77.5 325 ¥*(1)=5.50 019

Note. x? values and significance levels: ***p <.001, **p < .01, *p <.05, ns p > .05.
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This variation is not statistically significant (y*(2) = 3.51, p =.173), suggesting that state-specific
factors alone do not fully explain employment differences, though Red Sea’s higher rate may
reflect better local resilience. When considering residency status, slight differences emerge, with
IDPs showing a 26.9% employment rate (39 employed) and 73.1% unemployment (106
unemployed), slightly outperforming permanent residents at 23.7% employed (55) and 76.3%
unemployed (177), while refugees lag with 12.5% employed (1) and 87.5% unemployed (7). This
variation is not significant (y*(2) = 1.14, p = .566), indicating that residency status, including the
37.66% IDPs and 2.08% refugees, has a limited direct impact, although prolonged displacement
(68.4-71.6% over one year, as shown in Table 7) likely exacerbates employment challenges in the
region.

Type of area reveals a significant divide: urban areas boast a 30.3% employment rate and 69.7%
unemployed, compared to rural areas at 20.5% employed and 79.5% unemployed, with a notable
(1) = 4.92 (p = .027). This urban advantage underscores better job access or infrastructure,
intensifying rural unemployment challenges amid the war. Education levels show minimal
variation, with no education at 15.8% employed and 84.2% unemployed, primary at 26.4% and
73.6%, and secondary at 24.6% and 75.4%, up to university at 24.0% and 76.0%, with no
significance (y*(5) = 1.32, p = .933). However, enrollment status is telling: 36.7% of enrolled
respondents are employed versus 63.3% unemployed, while 22.5% of non-enrolled are employed
versus 77.5% unemployed, with a significant y* (1) = 5.50 (p =.019). This highlights the protective
effect of education against the 75.3% unemployment rate (Figure 12), where 83.10% have been
jobless over 2 years, and aligns with the 35.1% reporting war-related job loss (Figure 14).

In continuation of the findings from Table 10, which exposed deep socio-demographic
characteristics employment divides, Table 11 examines the relationship between digital access and
employment status among respondents, revealing significant disparities that influence job-seeking
capabilities amid the post-15 April 2023 war crisis. The table shows that employed individuals
have higher access to digital tools compared to the unemployed, with statistical significance across
all indicators, highlighting the role of technology in employability. For phone access, 89.5% of
employed respondents have access, versus 80.7% of unemployed, with ¥*(1) = 3.89 (p = 0.049),
indicating a modest but significant advantage for the employed. Internet access follows a similar
pattern, with 86.3% of employed versus 75.5% of unemployed having access, yielding y*(1) =4.89
(p=0.027), suggesting that online resources aid job retention or acquisition. The most pronounced
gap 1is in the use of digital platforms, where only 34.7% of employed versus 22.4% of unemployed
utilize them, with ¥*(1) = 5.73 (p = 0.017), highlighting how digital engagement correlates with
employment outcomes.

These disparities align with the 75.3% unemployment rate (Figure 12) and the 83.1% long-term
unemployment (Table 9), where the 84.4% non-enrollment in education (Figure 10) and 60.3%
lack of education (Figure 15) limit digital literacy, particularly among females (86.7%
unemployed, Table 10) and displaced groups (37.66% IDPs, Table 7). The lower digital use among
the unemployed (22.4%) exacerbates barriers like the 76.9% lack of job opportunities (Figure 15),
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as online platforms for applications or networking remain inaccessible. In a war-torn region with
79.2% lacking community support (Figure 17), digital tools could bridge gaps, but the 74.5%
overall non-use (287 out of 385) perpetuates exclusion.

The data suggests that enhancing digital access could mitigate unemployment, especially for rural
residents (79.5% unemployed, Table 10) and those with low enrollment (77.5% unemployed, Table
10), informing logistic regression models to explore technology’s role in resilience.

Table 11: Employment Status and Digital Access
Digital Access

. = :\5 .= = o~
Indicator = S o= 2 S ©
T = - < = = =
> 2 = o - = =
g = £ E S X 3
= = ) 5) = >y
=) = = =
= o - -
By Phone Access
Have access 85 89.5 234 80.7 319
Have no access 10 10.5 56 19.3 66 3.89(1) 0.049
By Internet Access
Have access 82 86.3 219 75.5 301
Have no access 13 13.7 71 24.5 84 489 (1)  0.027
By Use of Digital Platforms
Have access 33 347 65 224 98
Have no access 62 65.3 225 77.6 287 5.73 (1) 0.017

Note. y? values and significance levels: ***p < .001, **p < .01, *p <.05, ns p > .05.

Extending the insights from Figure 14, which captured the war’s toll on employment, Figure 15
examines the underlying barriers sustaining high and prolonged unemployment in the Eastern
Region, as reflected in Table 9 and Figure 12. Rooted in the post-15 April 2023 war context and
compounded by persistent ethnic conflicts, the figure identifies a lack of job opportunities (76.9%)
as the primary obstacle, followed by a lack of education (60.3%), inexperience (47.3%), insecurity
(33.0%), gender discrimination (30.9%), lack of connections (26.0%), transportation challenges
(17.4%), and minor other factors (3.4%). These barriers weave a complex narrative of structural
and social impediments that sustain the region’s labor market stagnation, transforming transient
joblessness into a deeply entrenched phenomenon far exceeding the pre-war SLMPS 2022 youth
unemployment rate of 24.66% among youth.

The overwhelming 76.9% reporting a lack of job opportunities suggests a systemic collapse of
economic demand, likely accelerated by the war’s devastation of infrastructure and markets,
rendering even skilled individuals idle for years. This resonates with the 83.1% long-term
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unemployment in Table 9, where the scarcity of viable roles perpetuates a cycle of despair. The
60.3% citing educational deficits, aligned with Figure 12’s 84.4% non-enrollment rate (Figure 10)
and 15% no-education rate (Figure 7), points to a chronic underinvestment in human capital,
particularly among the 54.5% of females not enrolled (Figure 11) and displaced populations
(37.66% IDPs, 2.08% refugees). This educational void, compounded by displacement (68.4—
71.6% >1 year, Table 7), stifles skill acquisition, locking individuals into extended unemployment
as opportunities demand qualifications they lack.

Insecurity (33.0%) and gender discrimination (30.9%) introduce a dynamic layer of instability,
with war-torn regions and patriarchal norms, such as early marriage pressures, further isolating
vulnerable groups, especially women, whose 89.1% long-term unemployment in Table 9
underscores this disparity. Transportation barriers (17.4%) and a lack of connections (26.0%)
exacerbate isolation, particularly in rural areas (85.8% long-term in Table 9), where access to urban
job markets is curtailed by conflict-damaged infrastructure and disrupted social networks. The
interplay of these factors suggests a feedback loop: limited education and experience (47.3%)
reduce employability, while insecurity and connectivity issues hinder job searches, prolonging
unemployment beyond two years for 83.1% of the sample.

This prolonged duration, far exceeding the pre-war norm, reflects a structural transformation
driven by war-induced economic paralysis and social fragmentation. The 83.1% long-term rate in
Table 9, mirroring Figure 12’s 83.10%, intensifies socioeconomic distress, pushing youth toward
informal labor, risky migration, or dependency, as noted in Figure 12’s introduction. The barriers
in Figure 15 thus serve as both symptoms and catalysts of this crisis, demanding nuanced
interventions to break the cycle of exclusion.

Figure 15: Major Employment Barriers Reported by Respondents = Yes
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Building on the employment barriers identified in Figure 15 and the prolonged joblessness
revealed in Table 9, Figure 16 sheds light on the coping strategies adopted by respondents in
Sudan’s Eastern Region in response to the prolonged unemployment triggered by the 15 April 2023
war, as detailed in Table 9. The figure reveals that 48.57% (187 respondents) report no coping
strategy, reflecting a significant portion of the population’s struggle to address the 75.32%
unemployment rate (Figure 12) and the 83.1% long-term unemployment (Table 9). Among active
responses, 22.34% (86) engage in small businesses, 12.99% (50) rely on family support, 11.43%
(44) pursue training, 10.39% (40) consider migration, and 9.35% (36) turn to informal work. These
strategies underscore the dire economic strain and limited resilience, particularly given the
structural barriers like the 76.9% lack of job opportunities and 60.3% lack of education identified
in Figure 15.
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The 48.57% with no strategy likely correlates with the 83.1% long-term unemployed in Table 9,
indicating a depletion of resources and options after years without work, intensified by the war’s
disruption of infrastructure and markets. Small businesses (22.34%) stand out as a primary
response, likely an attempt to mitigate the 76.9% job scarcity in Figure 15, though their viability
may be undermined by insecurity (33.0%) and transportation challenges (17.4%). Family support
(12.99%) and training (11.43%) suggest a reliance on social networks and skill development, yet
the low participation (aligned with 84.4% non-enrollment, Figure 10) reflects entrenched
educational barriers. Migration (10.39%) and informal work (9.35%) emerge as desperate
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measures, driven by the 37.66% IDPs and 2.08% refugees facing continued displacement (68.4—
71.6% >1 year, Table 7), and gender disparities (89.1% female long-term unemployment, Table
9).

This pattern reveals a population grappling with the psychological and economic toll of prolonged
unemployment, with nearly half immobilized by the crisis, while others adopt precarious strategies
to survive. The 83.1% long-term unemployment in Table 9, reinforced by these inadequate coping
mechanisms, deepens socioeconomic distress, pushing youth toward risky migration or
dependency, as noted in Figure 12’s introduction.

Following the patterns revealed in Figures 14 and 15, Figure 17 assesses how community and
institutional support shaped job search experiences in Sudan’s Eastern Region. The data reveal that
only 20.8% of respondents received any form of support, while 79.2% did not, underscoring the
limited role of social and institutional assistance amid widespread unemployment. This lack of
support aligns with the 75.32% unemployment rate (Figure 12) and the 83.1% long-term
unemployment (Table 9), suggesting that the absence of effective networks exacerbates the
region’s labor market challenges.

Figure 17: Community and Institutional Support in Job Search
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The 79.2% reporting no support likely reflects the war’s disruption of community structures and
local institutions, compounded by the 76.9% lack of job opportunities and 33.0% insecurity noted
in Figure 15. This isolation is particularly acute for the 37.66% IDPs and 2.08% refugees (Table
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7), where lengthy displacement (68.4—71.6% >1 year) has severed traditional support systems. The
20.8% who feel supported may include those with existing social capital or access to residual
institutional resources, yet this minority is insufficient to counter the 83.1% long-term
unemployment in Table 9, where educational barriers (60.3% lack of education, Figure 15; 84.4%
non-enrollment, Figure 10) and gender disparities (89.1% female long-term unemployment, Table
9) further limit job prospects.

This overwhelming lack of support intensifies the coping strategies in Figure 15, where 48.57%
adopt no strategy and others turn to precarious options like migration (10.39%) or informal work
(9.35%), driven by the absence of external aid. The 83.1% long-term unemployment in Table 9,
coupled with this support deficit, deepens socioeconomic distress, pushing youth toward risky
behaviors, as noted in Figure 12’s introduction.

5.3 Determinants of Unemployment

Table 12 presents the logit regression results, and Table 13 provides the corresponding marginal
effects for the determinants of youth unemployment in Sudan’s Eastern Region, based on primary
data from 385 youth respondents collected across the three states. This analysis offers critical
insights into the factors driving the 75.32% unemployment rate (Figure 12) and 83.1% long-term
unemployment (Table 9) following the 15 April 2023 war.

The marginal effects highlight key drivers of unemployment probability. Log age exerts a
significant positive effect (0.625, p = 0.000), implying that a 1% increase in age raises the
likelihood of unemployment by 62.5%, reflecting a cohort effect where older youth, trapped in the
83.1% long-term unemployment (Table 9), face cumulative barriers. This aligns with global
patterns in developing economies, where prolonged joblessness erodes skills and networks,
exacerbating psychological distress and pushing older youth toward informal or precarious
alternatives, as noted in the introduction (e.g., Banks et al., 2024; Blattman and Ralston, 2015). In
Eastern Sudan's context, this age-related vulnerability is compounded by war-induced disruptions,
limiting opportunities for skill-building and reinforcing a cycle of despair.

Gender significantly increases unemployment probability by 22.3% for females compared to
males (p = 0.000). This substantial gender gap is consistent with the 86.7% female unemployment
rate (Table 9) and the 54.5% female non-enrollment (Figure 11), suggesting deep-rooted gender-
based discrimination that likely stems from societal norms, restricted mobility, and limited access
to education or training opportunities, particularly intensified by the war’s disruption. Urban
residency reduces unemployment probability by 12.4% (p = 0.002), likely due to enhanced access
to opportunities, contrasting with the 79.5% rural unemployment (Table 9). This urban-rural divide
highlights how urbanization fosters better coping mechanisms through proximity to markets,
services, and networks, albeit strained by influxes of IDPs and refugees in Eastern Sudan. Rural
youth, often in isolated areas like parts of Kassala or Gadarif, face compounded barriers from poor
infrastructure and conflict hotspots, limiting adaptability and pushing migration as a resilience
strategy.
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Marital status, household size, and father’s employment show no significant impact (p > 0.1), with
married individuals 11.3% less likely to be unemployed (p = 0.122), though not conclusive. While
marital status's insignificance may reflect cultural norms where marriage provides limited
economic buffers in crisis-hit regions, the lack of effect from household size suggests that larger
families do not inherently alleviate or worsen unemployment pressures, possibly due to shared
resource strains amid food insecurity and trauma (as per descriptive statistics). Father's
employment's null effect underscores intergenerational unemployment traps, where parental job
status fails to translate into youth opportunities in a stagnant economy.

Table 12: The Determinants of Youth Unemployment in Eastern Sudan (Logit Model)

Variable Coefficient Std. Error z-statistic p-value
Log Age 4.168%** 1.054 3.95 0.000
Gender 1.488%#** 0.294 5.06 0.000
Married -0.754 0.492 -1.53 0.125
Urban -0.826***  (.283 -2.92 0.004
Log Household Size 0.552 0.386 1.43 0.153
Father Employed 0.063 0.293 0.21 0.831
Education (ref: None)

— Primary 0.916 0.719 1.28 0.202
— Secondary 0.609 0.708 0.86 0.390
— Technical 0.496 0.950 0.52 0.602
— University 0.013 0.760 0.02 0.987
— Postgraduate 0.181 1.364 0.13 0.894
State (ref: Kassala)

— Gadarif 0.180 0.320 0.56 0.574
—Red Sea 0.704** 0.349 2.01 0.044
Internet Access -0.936** 0.379 -2.47 0.014
Constant -13.770%**  3.415 -4.03 0.000

Notes: Coefficients are reported from a logistic regression model with robust standard errors. ***p < (.01,
**p < 0.05, *p < 0.1., Number of observations = 385; LR y?(14) = 74.83, p < 0.001, Pseudo R?=0.1739

Educational attainment beyond no education (reference category) lacks significance, with primary
education raising unemployment probability by 13.4% (p = 0.145) and university by a negligible
0.2% (p = 0.987), reflecting the 80.8% educational difficulty (Figure 18) and 60.3% lack of
education (Figure 15) that hinder employability despite higher qualifications. This counterintuitive
pattern indicates a mismatch between education systems and labor market needs, exacerbated by
war disruptions that halt schooling and devalue credentials. In Eastern Sudan, where illiteracy rates
are high, even advanced education offers little resilience without complementary skills training,
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echoing the introduction's call for targeted programs beyond the ineffective Graduate Employment
Project.

State variations are notable, with Red Sea residents 11.0% more likely to be unemployed than
those in Kassala (p = 0.048), possibly due to heightened regional conflict. Gadarif's insignificance
(p=0.575) suggests relative stability, but Red Sea's elevated risk ties into regional contexts, where
coastal geography attracts refugees and intensifies competition, while ongoing conflicts flood the
market with IDPs. This geographical disparity underscores how location shapes adaptability, with
Kassala potentially benefiting from cross-border trade opportunities despite shared challenges.

Table 13: Marginal Effects of Determinants of Youth Unemployment in Eastern Sudan

Variable Marginal Effect Std. Error z-statistic p-value
Log Age 0.625%** 0.147 4.25 0.000
Gender 0.223 % 0.039 5.71 0.000
Married -0.113 0.073 -1.55 0.122
Urban -0.124%*** 0.041 -3.03 0.002
HH Size 0.083 0.057 1.44 0.150
Father Employed 0.009 0.044 0.21 0.831
Education (ref: None)

Education: Primary 0.134 0.092 1.46 0.145
Education: Secondary 0.084 0.088 0.96 0.339
Education: Technical 0.067 0.129 0.52 0.604
Education: University 0.002 0.092 0.02 0.987
Education: Postgrad 0.023 0.175 0.13 0.897
State (ref: Kassala)

State: Gadarif 0.026 0.046 0.56 0.575
State: Red Sea 0.110** 0.056 1.98 0.048
Internet -0.140** 0.056 -2.53 0.012

Notes: ***p <0.01, **p <0.05, *p <0.1.

Internet access significantly lowers unemployment probability by 14.0% (p =0.012), aligning with
Table 6’s observation that 86.3% of employed individuals have internet access versus 75.5% of
unemployed, suggesting digital tools mitigate the 76.9% lack of job opportunities (Figure 15). This
is critical in a context where 79.2% lack community support (Figure 17), emphasizing digital
connectivity’s role as a lifeline. These findings position digital access as a key enhancer of
resilience, enabling job searches, skill acquisition, and networking in isolated or conflict-affected
areas. Amid Sudan's crisis, where traditional support systems falter, internet connectivity emerges
as a low-cost intervention to counter despair and informal labor reliance, potentially bridging
gender and urban-rural gaps if equitably expanded.
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The model, based on 385 observations, is statistically significant (LR y*(14) = 74.83, p < 0.001)
with a Pseudo R? of 0.1739, indicating moderate explanatory power. These findings underscore
age, gender, and urban-rural disparities as pivotal, with internet access offering a buffer against the
83.1% long-term unemployment, calling for targeted digital and educational strategies to address
the war’s enduring impact.

Overall, Tables 12 and 13 reveal a complex interplay of demographic and technological factors
shaping youth unemployment, providing a robust foundation for policy interventions in the Eastern
Region.

The empirical findings presented in Tables 14 and 15 shed lights on the determinants of youth
unemployment in Eastern Sudan, based on the SLMPS 2022 survey conducted prior to the 15 April
2023 war. These logistic regression results (Table 14) and marginal effects (Table 15) provide a
pre-war baseline, which we robustly contextualize with our primary data from 385 youth
respondents collected across the three states post-war, offering a comprehensive view of how
demographic, household, educational, locational, and digital access factors shape unemployment
probability in a fragile labor market.

Table 14: The Determinants of Youth Unemployment in Eastern Sudan (Logit model)

Variable Coefficient Std. Error z-statistic p-value
Log Age 10.238%*** 3.544 2.89 0.004
Gender 4.307%** 1.242 3.47 0.001
Married -4.215%* 1.808 -2.33 0.020
Education (ref: None)

Reads & Writes -0.588 1.052 -0.56 0.576
Primary 0.056 1.116 0.05 0.960
Secondary 1.236 1.400 0.88 0.377
University 3.233 1.991 1.62 0.104
Urbanized 2.125%* 1.007 2.11 0.035
Log Household size -0.453 0.805 -0.56 0.573
Wealth -0.475 0.537 -0.89 0.376
Internet -2.873%* 1.249 -2.30 0.021
Mobile Use 7.054 %% 1.680 4.20 0.000
Father employment -2.926%** 0.841 -3.48 0.001
Constant -43.155%** 11.610 -3.72 0.000

Notes: Coefficients are reported from a logistic regression model with robust standard errors. ***p < 0.01,
**p < 0.05, *p < 0.1. Number of observations = 516, Wald ¢*(13) = 55.46, Prob > x> = 0.0000, Pseudo R? =
0.5645

The marginal effects reveal key pre-war drivers of unemployment probability. Log age shows a
significant positive effect (0.074, p = 0.004), suggesting that a 1% increase in age raises
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unemployment probability by 7.4%. This indicates heightened competition in a scarce labor
market, a trend consistent with our post-war 83.1% long-term unemployment (Table 9), were older
youth face cumulative barriers. Compared to our primary data’s 62.5% increase (p = 0.000, Table
13), the pre-war effect is smaller, reflecting a post-war intensification of age-related competition.
This aligns with Baah-Boateng (2016), who notes a youth bulge exacerbating unemployment in
Africa, a dynamic amplified in Sudan’s post-war economy, with no contradicting studies. This age
effect underscores demographic pressures where older youth, often with eroded skills from
prolonged joblessness, exhibit reduced resilience, exacerbated post-war by displacement and
trauma, as evidenced in our descriptive statistics on socio-economic challenges like job loss and
informal work reliance. In Eastern Sudan's context, with over 40% youth population (World Bank,
2024), this cohort effect highlights a missed demographic dividend, pushing older individuals
toward unfavorable pathways like migration or armed groups, as discussed in the introduction.

Table 15: Determinants of Youth Unemployment in Eastern Sudan (Marginal Effects)

Variable Marginal Effect Std. Error z-statistic p-value
Log Age 0.074%** 0.026 2.87 0.004
Gender 0.03 1 *** 0.011 2.84 0.004
Married -0.030** 0.013 -2.25 0.024
Education (ref: None)

Reads & Writes -0.003 0.005 -0.54 0.586
Primary 0.000 0.006 0.05 0.960
Secondary 0.010 0.013 0.78 0.437
University 0.047 0.048 0.99 0.323
Urbanized 0.015%* 0.008 2.01 0.045
Log Household size -0.003 0.006 -0.56 0.577
Wealth -0.003 0.004 -0.88 0.378
Internet -0.021** 0.010 -2.03 0.043
Mobile Use 0.05 1 *** 0.016 3.27 0.001
Father employment -0.02] *** 0.007 -3.24 0.001

Notes: ***p <0.01, **p <0.05, *p <0.1.

Gender significantly increases unemployment probability by 3.1% for males compared to females
(p = 0.004), a pre-war finding diverging from our primary data’s 22.3% increase for females (p =
0.000, Table 13) and 86.7% female unemployment (Table 10). The pre-war pattern may reflect
males’ greater engagement in public affairs (Ahmed et al., 2022) and higher unemployment among
male graduates (Fakih et al., 2020), with females absorbed in informal roles. Post-war, the 54.5%
female non-enrollment (Figure 11) and war-induced restrictions suggest a shift toward female
exclusion, contrasting with Assaad & Krafft (2023) and Nganwa et al. (2015), highlighting a
context-specific post-war gender reversal. This reversal illustrates how regional social attributes,
such as early marriages, gender discrimination, and restricted mobility, interact with conflict to
flip pre-war patterns, disproportionately burdening females post-war. The SLMPS baseline reveals
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a pre-war male disadvantage possibly linked to formal sector biases, while our primary data
captures war's amplification of female vulnerabilities, including heightened psychological distress
and limited access to networks, aligning with global evidence on conflict's gendered labor impacts
(Dasgupta et al., 2017; Blattman and Ralston, 2015).

Marital status reduces unemployment probability by 3.0% for married individuals (p = 0.024),
likely due to social networks or kinship support, a trend reinforced by our primary data’s 11.3%
reduction (p = 0.122, Table 13), though less significant post-war with 79.2% lacking community
support (Figure 17). This echoes Ali (2015) and Ali (2013), with no contradictory evidence,
suggesting a consistent facilitator across contexts, though weakened post-war.

Household-level factors, including household size and wealth, show no significant impact (p >
0.1), aligning with Baah-Boateng (2016) and Grlich et al. (2013) on structural issues. Our primary
data’s 0.083% increase for household size (p = 0.150, Table 13) and lack of wealth data reinforce
this, indicating persistent structural challenges like the 76.9% lack of job opportunities (Figure
15).

Educational attainment lacks significance, with university education raising unemployment
probability by 4.7% (p = 0.323), reflecting a pre-war labor market with limited absorptive capacity.
Our primary data shows a negligible 0.2% increase (p =0.987, Table 13), consistent with the 80.8%
educational difficulty (Figure 18) and 60.3% lack of education (Figure 15), supporting Nganwa et
al. (2015) and Assaad & Krafft (2023), though contrasting with Ali (2015) and Ali (2013).

Urban residency increases unemployment probability by 1.5% (p = 0.045), indicating pre-war
urban saturation. Our primary data shows a 12.4% reduction (p = 0.002, Table 13), suggesting a
post-war urban advantage, possibly due to rural displacement, differing from Broussard &
Tekleselassie (2012) and Msigwa & Kipesha (2013).

Internet access reduces unemployment probability by 2.1% (p = 0.043), a finding strengthened by
our primary data’s 14.0% reduction (p = 0.012, Table 13) and 86.3% employed internet access
(Table 11), supporting Azu et al. (2021) and Ogbonna et al. (2022). Mobile use increases
unemployment probability by 5.1% (p = 0.001), consistent with our 19.3% unemployed mobile
access (Table 11), contrasting with Ebaidalla (2014) but aligning with Metu et al. (2020). Again,
digital access emerges as a resilience enhancer, with internet enabling information flows for job
opportunities in a context of 79.2% lacking community support. The post-war magnification
suggests war's digital divide widening, where mobile use, possibly basic without data, fails to
substitute, as unemployed youth may afford devices but not connectivity. This SLMPS-pre-war
buffer, amplified in our data, positions technology as a lifeline against despair, particularly for
bridging gender and regional gaps.

Father’s employment reduces unemployment probability by 2.1% (p = 0.001), less significant in
our primary data (0.009%, p = 0.831, Table 13), possibly due to disrupted patronage networks
post-war. This supports Ali (2015) and Ali (2013), with no contradictions, suggesting a diminished
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role. This intergenerational link pre-war reflects nepotism in tight markets, but post-war nullity
indicates conflict's erosion of family-based resilience, aligning with our findings on household size
and reinforcing the need for external support systems.

These results highlight a pre-war labor market shaped by age, male unemployment, and digital
disparities, robustly updated by our primary data to reflect post-war female exclusion and urban
advantages. Policies must address demand, digital literacy, and social networks, building on
SLMPS 2022 and our post-war insights.

The model, based on 516 observations, is statistically significant (Wald ¥*(13) = 55.46, p <0.0000)
with a Pseudo R? 0f 0.5645, indicating strong explanatory power. Compared to our primary model's
Pseudo R? of 0.1739, SLMPS's higher fit reflects pre-war stability and additional variables like
wealth, yet both affirm the complex interplay of factors, supporting calls for longitudinal
monitoring in fragile contexts.

5.4 Socio-Economic Challenges

Following the earlier analysis of employment patterns, coping strategies, and community support
(Figures 15—-17), this section delves deeper into the broader socio-economic hardships confronting
respondents in Sudan’s Eastern Region amid the post—15 April 2023 war crisis. Figure 18 explores
the multifaceted challenges faced by respondents during the war crisis following 15 April 2023,
revealing a landscape of profound disruption to daily life and livelihoods. The figure highlights
that 80.8% report difficulty in education or training as the most pressing issue, overshadowing
other hardships such as loss of housing (28.1%), food shortages (26.2%), health issues (22.9%),
psychological trauma (14.0%), separation from family (8.8%), and violence or threats (7.0%).
These challenges collectively contribute to the 75.32% unemployment rate (Figure 12) and the
83.1% long-term unemployment (Table 9).

The dominant 80.8% facing educational difficulties aligns with the 60.3% lack of education barrier
in Figure 15 and the 84.4% non-enrollment rate (Figure 10), reflecting a collapse of learning
opportunities amid the war, particularly for the 54.5% of females not enrolled (Figure 11) and
displaced groups (37.66% IDPs, 2.08% refugees; Table 7). This educational setback fuels the
prolonged unemployment in Table 9, where skill deficits hinder job access despite the 76.9% lack
of opportunities in Figure 15. Loss of housing (28.1%) and food shortages (26.2%) correlate with
the 37.66% displacement rate and prolonged displacement (68.4-71.6% >1 year, Table 7),
exacerbating economic instability. Health issues (22.9%) and psychological trauma (14.0%)
suggest additional burdens, while lower rates of separation (8.8%) and violence (7.0%) indicate
varying exposure to direct conflict.

These challenges intensify the 83.1% long-term unemployment in Table 9, where the 48.57% with
no coping strategy in Figure 16 and the 79.2% lacking community support in Figure 17 reflect a
population overwhelmed by war-induced hardships. The educational crisis, in particular, deepens
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socioeconomic distress, pushing youth toward informal work (9.35%) or migration (10.39%) in
Figure 16, as noted in Figure 12.

Figure 18 highlights a war-torn region where educational disruption stands as the most pervasive
challenge, intricately linked to the enduring unemployment crisis and necessitating urgent
humanitarian and educational interventions.

Figure 18: Main Challenges Faced by Respondents During the Crisis
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Table 16 examines the employment and livelihood impacts of the war in the Eastern Region,
capturing the profound toll following the 15 April 2023 conflict. The table reveals that 46.33% lost
their job or income source, while 44.26% report an impaired ability to find or keep a job, reflecting
significant labor market disruption. Additionally, 26.56% have resorted to informal work due to
the war, and confidence in finding employment is low, with 41.82% not confident, 19.48%
somewhat confident, and only 38.70% very confident. These findings intersect with the challenges
in Figure 18, amplifying the region’s unemployment crisis. The 46.33% job loss aligns with Figure
18’s 28.1% loss of housing and 26.2% food shortages, suggesting a cascade of economic and
material losses tied to the 37.66% displacement rate (Table 7) and prolonged displacement (68.4—
71.6% >1 year). The 44.26% reporting difficulty finding or keeping jobs mirrors Figure 18’s
dominant 80.8% facing educational challenges, where the 60.3% lack of education (Figure 15) and
84.4% non-enrollment (Figure 10) hinder employability, particularly for the 54.5% of females not
enrolled (Figure 11). This educational barrier, intensified by war-induced instability, contributes to
the 83.1% long-term unemployment in Table 9. The 26.56% resorting to informal work parallels
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Figure 16’s 9.35% adopting informal work as a coping strategy, driven by the 76.9% lack of job
opportunities (Figure 15) and 79.2% lacking community support (Figure 17). The 41.82% lacking
confidence in employment prospects reflects the psychological toll (14.0% in Figure 16) and
insecurity (33.0% in Figure 15), further entrenching the 75.32% unemployment rate (Figure 12).
The interplay of these impacts and challenges underscores a region where war has dismantled
livelihoods, with educational disruption and displacement as pivotal drivers of prolonged
joblessness.

Table 16 highlights a war-ravaged labor market where job losses, educational barriers, and low
confidence perpetuate unemployment, necessitating integrated support to address both immediate
needs and long-term recovery in the Eastern Region.

Table 16: Employment and Livelihood Impacts of the War (n = 305-385)

Category Response Frequency (%) Cumulative
(%)
Lost Job or Source of Income Yes 101 46.33 46.33
No 117 53.67 100.00
Total 218 100.0 —
Impact on Ability to Find/Keep a Yes 135 44.26 44.26
Job
No 170 55.74 100.00
Total 305 100.0 —
Resorting to Informal Work Yes 81 26.56 26.56
No 224 73.44 100.00
Total 305 100.0 —
Confidence in Finding Very Confident 149 38.70 38.70
Employment
Somewhat Confident 75 19.48 58.18
Not Confident 161 41.82 100.00
Total 385 100.0 —

5.5 Youth Resilience Patterns in Eastern Sudan

This subsection extends the empirical analysis by examining youth resilience patterns in Eastern
Sudan, derived from coping strategies adopted in response to the challenges following the April
15, 2023 war, based on primary survey data collected from 385 respondents across Kassala,
Gadarif, and Red Sea states. Resilience was classified according to the coping mechanisms
employed: “None” indicates the absence of any strategy; “Low” reflects passive reliance on
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external support (e.g., family assistance); “Moderate” represents individual adaptive responses
such as skills training, informal work, or migration; and “High” corresponds to entrepreneurial or
multiple combined strategies.

Table 17 presents the overall distribution, revealing that 47.53% of respondents reported no
resilience, underscoring widespread vulnerability among youth in the region. This finding is
consistent with the 48.57% lacking coping strategies (Figure 16), the 79.2% without community
support (Figure 17), and the 83.1% experiencing long-term unemployment (Table 9). The
dominant absence of resilience mirrors structural barriers such as 76.9% job scarcity and 60.3%
educational deficits (Figure 15), compounded by prolonged displacement (68.4—71.6% exceeding
one year, Table 7) and educational disruptions (80.8%, Figure 18). Collectively, these conditions
intensify psychological distress and increase the likelihood of risky coping behaviors, as discussed
in the introduction.

Moderate resilience accounts for 17.40%, low resilience for 8.05%, and high resilience for 27.01%.
These results indicate that while nearly half of youth remain immobilized by economic and social
constraints, a notable proportion actively engage in adaptive or entrepreneurial strategies.
However, these efforts remain insufficient to offset the 75.32% unemployment rate (Figure 12) or
the 46.33% war-induced job losses (Table 16).

Table 17: Distribution of Youth by Resilience Level Based on Coping Strategies (N = 385)

Resilience Level Frequency Percent (%) Cumulative (%)
None 183 47.53 47.53

Low 31 8.05 55.58
Moderate 67 17.40 72.99

High 104 27.01 100.00
Total 385 100.00

Notes: Note. Resilience levels were derived from coping strategies adopted by youth. “None” indicates no coping
strategy (e.g., none selected); “Low” reflects passive reliance such as family support; “Moderate” represents individual
adaptive strategies such as training, informal work, or migration; and “High” corresponds to entrepreneurial or
multiple combined coping mechanisms.

Building on these aggregate results, Table 18 disaggregates resilience levels by key demographic
and socioeconomic characteristics, providing a deeper understanding of variations in adaptive
capacity across the war-affected Eastern Region.

By state, Kassala (51.6%) and Gadarif (53.2%) exhibit higher proportions of youth with no
resilience compared to Red Sea (38.1%), where moderate resilience reaches 29.8%. This relatively
stronger resilience in Red Sea State can be attributed to Port Sudan’s strategic position as Sudan’s
primary seaport and its temporary role as the de facto wartime capital for the Sudanese Armed
Forces (SAF)-led government following the Rapid Support Forces’ (RSF) capture of Khartoum in
2023. Despite widespread infrastructural destruction elsewhere, Port Sudan has maintained limited
but essential administrative operations, humanitarian inflows, and trade activities, which have
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helped sustain localized employment opportunities—reflected in its 31.0% employment rate
(Table 10).

Resilience also varies by residency status. Permanent residents record the highest share of “None”
(53.9%), whereas IDPs show lower “None” (36.6%) but higher “Low” (15.2%) and “High”
(28.9%) resilience levels. This pattern suggests that displacement, while disruptive, can foster
necessity-driven adaptation, especially among the 37.66% of respondents identified as IDPs
(Figure 3). Conversely, refugees exhibit extreme fragility, with 62.5% reporting no resilience,
consistent with their 87.5% unemployment rate (Table 10) and limited educational attainment
(25% without formal education, Figure 8).

Gender differences are modest. Male youth report 45.4% with no resilience and 28.2% with high
resilience, while female youth record 49.3% and 26.1%, respectively. These findings reflect
persistent gender-based barriers, including 86.7% female unemployment (Table 10) and 54.5%
non-enrollment in education (Figure 11), along with 30.9% reported gender bias (Figure 15).
Resilience also differs by area type. Urban youth display slightly higher adaptive capacity (45.5%
none; 30.3% high) than rural youth (49.1% none; 24.5% high). This difference aligns with higher
urban employment rates (30.3%, Table 10) and greater access to digital tools (86.3% with internet
access, Table 11), which—according to the logistic regression analysis—reduce the likelihood of
unemployment by 14.0% (Table 13).

Table 18: Distribution of Youth Resilience Levels by Selected Characteristics (N = 385)

Characteristic Category None Low Moderate High Total
(%) (%) (%) (%) (%)
By State Kassala 51.6 8.6 13.6 30.2 100
Gadarif 532 7.2 14.4 25.2 100
Red Sea 381 83 298 23.8 100
By Residency Status  Permanent Resident 539 39 16.4 259 100
Internally Displaced 36.6 152 193 28.9 100
Refugee 62.5 0.0 12.5 25.0 100
By Gender Male 454 69 19.5 28.2 100
Female 493 9.0 15.6 26.1 100
By Type of Area Urban 455 103 139 30.3 100
Rural 491 64 200 24.5 100
Overall — 475 8.1 174 27.0 100

Notes: Note. Resilience levels were derived from coping strategies adopted by youth. “None” indicates no coping
strategy (e.g., none selected); “Low” reflects passive reliance such as family support; “Moderate” represents individual
adaptive strategies such as training, informal work, or migration; and “High” corresponds to entrepreneurial or
multiple combined coping mechanisms.

Overall, these disaggregated findings indicate that urban residence and displacement enhance
adaptive capacity through increased exposure to opportunities, networks, and digital access.
However, the persistence of state-level disparities and educational constraints underscores the need
for targeted interventions that expand education, digital literacy, and community support systems.
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Strengthening these dimensions is essential to elevate resilience beyond the current 47.5% “None”
level, thereby mitigating the socioeconomic toll of the ongoing conflict on youth in Eastern Sudan.

6. Conclusion and Policy Implications

The empirical analysis of youth unemployment and resilience in Sudan’s Eastern Region, based
on primary data from 385 respondents collected after the April 15, 2023 war, reveals a deeply
intertwined crisis of joblessness and adaptive fragility. The findings illustrate a complex landscape
shaped by demographic, socio-economic, and structural forces. The descriptive statistics highlight
a representative sample across Kassala (42.08%), Gadarif (36.10%), and Red Sea (21.82%), with
a youth cohort aged 15-24—predominantly 18-24—reflecting heightened vulnerability to
unemployment’s psychological and social toll. Unemployment remains alarmingly high at
75.32%, with 83.1% experiencing long-term joblessness and nearly half (46.33%) losing
employment due to the war. Educational barriers (80.8% reporting learning disruption) and
displacement (37.66% IDPs) exacerbate this crisis, particularly for females, among whom 86.7%
are unemployed and 54.5% are not enrolled in education. These findings collectively portray a
generation caught in a cycle of exclusion, limited opportunity, and prolonged instability.

Regression analyses identify key determinants of post-war unemployment dynamics. The war has
amplified structural inequalities: age, gender, and displacement significantly shape labor market
exclusion. Pre-war SLMPS 2022 data indicated a modest 7.4% age-related unemployment increase
and a 3.1% male disadvantage, while post-war data reveal a dramatic 62.5% age effect and a 22.3%
higher likelihood of unemployment among females. Marital status reduces unemployment by 3.0%
pre-war and 11.3% post-war, indicating social ties provide partial protection despite 79.2% lacking
community support. Education’s weak post-war impact (0.2%) underscores a mismatch between
qualifications and labor demand, while internet access—associated with a 14.0% reduction in
unemployment—emerges as a vital resilience enabler amid pervasive 76.9% job scarcity. Urban
residency, which previously increased unemployment, now reduces it by 12.4%, reflecting urban
areas’ role as adaptive hubs for displaced and digitally connected youth.

The integration of resilience analysis deepens the understanding of youth vulnerability and
adaptive capacity in the post-war context. Nearly half of respondents (47.53%) exhibit no
resilience, reflecting widespread incapacity to adopt coping mechanisms, while 27.01%
demonstrate high resilience through entrepreneurial or multifaceted strategies. This distribution
reveals that youth resilience remains unevenly developed, constrained by structural and
institutional deficiencies. Disaggregated results show stronger resilience among urban youth
(30.3% high) and internally displaced persons (28.9% high), suggesting that exposure to urban
networks, informal markets, and humanitarian support fosters necessity-driven adaptation. In
contrast, refugees (62.5% none) and rural youth (49.1% none) remain trapped in fragility,
reinforcing the regional inequalities already observed in unemployment outcomes. The Red Sea
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State—where only 38.1% report no resilience—stands out as a relative exception, aided by Port
Sudan’s strategic wartime economic role and localized access to employment opportunities.

These findings confirm that unemployment and low resilience are mutually reinforcing, with
limited education, digital exclusion, and weak community structures perpetuating youth
immobility. While a subset of youth exhibits adaptive responses through informal work, training,
or small-scale entrepreneurship, such strategies are largely survivalist rather than transformative,
insufficient to overcome systemic constraints or create sustainable livelihoods.

Policy implications are therefore both urgent and multi-layered. First, restore macroeconomic
stability by prioritizing conflict recovery and localized investment that stimulates job creation,
particularly in small and medium-sized enterprises (SMEs) capable of absorbing displaced youth.
Second, strengthen resilience-building interventions that go beyond employment—such as
psychosocial support, community engagement, and vocational re-skilling—to address the 47.5%
reporting no coping capacity. Third, expand digital infrastructure and literacy, leveraging the
demonstrated 14.0% unemployment reduction among internet users to counteract the 74.5% digital
exclusion rate. Fourth, promote gender-responsive education and labor programs, addressing
female exclusion through mobile learning initiatives and safe entrepreneurship opportunities.
Fifth, integrate humanitarian aid with local training systems, ensuring displaced and refugee youth
gain marketable skills that convert short-term survival strategies into long-term adaptive resilience.
Finally, enhance social cohesion mechanisms, including youth networks, mentorship programs,
and public-private-community partnerships, to rebuild trust and mitigate the psychological
consequences of protracted insecurity.

In conclusion, the post-war labor market in Eastern Sudan reflects a dual crisis of unemployment
and resilience deficiency, where structural barriers undermine both opportunity and adaptation.
Addressing these jointly—through education, digital inclusion, gender equity, and institutional
support—offers the most sustainable pathway toward youth empowerment and long-term
socioeconomic recovery.
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