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Abstract

Youth unemployment in the East Gojjam Zone is a critical issue. This study focuses on
identifying the factors that influence unemployment duration and evaluating the impact of
job creation programs on the well-being of youth in this region. We employed Cox regres-
sion to analyze the determinants of unemployment duration and used propensity score
matching to assess the welfare effects of job creation initiatives. Our multistage cluster
sampling revealed a youth unemployment rate of 33.3% (95% CI: 27.3—-39.3). Over half of
the unemployed youth transitioned to employment within four years, with 25% securing
jobs within two years. Participation in job creation programs led to an average earnings
increase of 1,069.716 birr, though retention in these programs was low at 49%. The find-
ings reveal a connection between prolonged unemployment, skill mismatches, financial
constraints, limited work experience, weak social networks, low income, and a preference
for public-sector employment. To effectively address these challenges, interventions must
focus on improving job accessibility, aligning vocational training with labor market needs,
promoting financial inclusion, and enhancing social support systems.

Introduction

Unemployment remains a critical global issue, with far-reaching effects on economic stabil-
ity, social cohesion, and individual well-being [1,2]. It is the state of actively looking for work
while unemployed, which includes people who have been laid off or willingly quit their jobs.
Traditionally, unemployment is measured through jobless rates and duration [3,4]. Among
its various forms, youth unemployment presents a particularly significant challenge. Young
people often face numerous barriers when transitioning from education to employment, espe-
cially in developing regions such as sub-Saharan Africa, where the youth unemployment rate
has reached a troubling 21.9% [5].

In Ethiopia, youth unemployment is a pressing concern, with urban areas experi-
encing a rate of 19.4% and the Amhara region at 20.2% [3,6]. East Gojjam exemplifies
this crisis, where youth unemployment rose to 19.6% in 2023, a 1.1% increase from the
previous year [7]. This increase can be attributed to multiple factors, including political
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instability, economic stagnation, a limited industrial base, an influx of migrants, and
structural mismatches in the labor market [8-10]. Despite significant investments in job
development programs, unemployment remains persistent, reflecting broader trends
observed in other developing regions [3,11]. The sustained high unemployment not only
undermines the aspirations of young people but also impedes broader regional develop-
ment [12-14].

A substantial body of research has identified various factors contributing to youth
unemployment. These factors include demographic characteristics such as age, gender,
marital status, education level, socio-economic challenges like financial constraints,
household income, limited access to job market information, and lack of credit access.
Additionally, skill mismatches, insufficient training, and limited opportunities in the
workplace exacerbate the problem. Institutional issues—such as corruption, unfair
competition, and ineffective job search behaviors—further worsen youth unemploy-
ment. Social networks and regional disparities also significantly influence employment
outcomes [15-19]. However, significant gaps remain in understanding the duration of
youth unemployment and its broader implications for welfare. Most studies treat unem-
ployment as a binary state—employed or unemployed—without examining the critical
dimension of unemployment duration or the welfare outcomes of job creation initiatives
[8,20-23]. Additionally, many fail to adequately address endogeneity and selection bias,
raising concerns about the robustness of their findings.

Job creation programs in Ethiopia, such as the Productive Safety Net Program (PSNP) and
the Urban Productive Safety Net and Jobs Project (UPSNJP), aim to address youth unemploy-
ment through skills training, job placement services, and startup capital [24-26]. However,
their effectiveness has been inconsistent; varying by gender, location, and alignment with local
labor market needs [24,27-29]. While well-designed vocational training and placement ser-
vices can yield positive outcomes [30,31], poor implementation and misalignment with local
demands often undermine their impact [32,33]. These issues highlight the need for regular
evaluations and adjustments to make these programs more effective for the communities they
aim to help. Despite significant investments, comprehensive assessments of these programs
effectiveness in East Gojjam, particularly regarding youth unemployment duration, remain
scarce.

This study seeks to fill these gaps by investigating the determinants of youth unemploy-
ment duration and assessing the impact of job creation programs in East Gojjam. Specifically,
it addresses the following research questions: (1) what are the main factors influencing the
duration of youth unemployment in East Gojjam? (2) How do job creation initiatives affect
the duration and outcomes of youth unemployment in the region, including earnings? By
employing Cox regression to identify the factors influencing unemployment duration and
propensity score matching to assess the impact of job creation programs, this study aims to
provide valuable insights that can guide policymakers in addressing youth unemployment in
Ethiopia and similar contexts.

Methodology
Study design and setting

This study used a cross-sectional design conducted in the East Gojjam Zone of Amhara,
Ethiopia, between September 27 and November 21, 2021. The East Gojjam Zone, situated
in the Amhara Regional State, is bordered by the Oromia Region to the south, West Gojjam
to the west, South Gondar to the north, and South Wollo to the east. The Abay River is a
natural border, enclosing the zone on its northern, eastern, and southern sides.
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Study population and sampling methods

The study focused on unemployed youth aged 15 to 29 who registered with the East Gojjam
Zone Micro and Small Enterprise (MSE) office between July 2018 and September 2021. To
ensure a representative sample, we used a multistage cluster sampling method. We selected
six woredas—Debre Markos, Debre Elias, Sinan, Debre Werke, Bichena, and Awabel—and
within each woreda, we first applied probability proportional to size (PPS) sampling, followed
by simple random sampling to select participants. We calculated the sample size at 242 based
on an estimated unemployment rate of 18.5% [34], a margin of error of 4.9%, and a 95%
confidence level. We excluded individuals who chose not to participate or did not provide the
required information.

Data collection methods and data quality control

The study collected primary data from selected respondents using structured questionnaires.
Trained data collectors conducted in-person interviews, with telephone interviews as an
alternative for unavailable respondents. Key informants also contributed valuable insights to
enhance the data.

Data collectors received two days of standardized training on a pretested questionnaire and
were supervised throughout the data collection process to minimize errors and bias.

To ensure data quality, we implemented several procedures. First, we conducted outlier
detection to identify and address any unusual responses. We also employed effective strate-
gies for managing missing values and performed consistency checks to ensure the responses
were coherent. Additionally, we utilized data validation measures, such as cross-referencing
responses, to enhance the overall reliability of the collected data.

Study variables and operational definitions

Dependent variables included the duration of unemployment (in months) until transitioning
to employment (event, censored) and earnings. The treatment variable was participation in
the employment generation program (yes or no). Independent variables encompassed demo-
graphic factors (sex, age), education level, job preferences, work experience, skills, market
needs, social networks, access to credit, health status, advisory services, and income.

Key terms in the study are defined as follows: Censored refers to unemployed youth who
remained jobless until the data collection period in December 2021. The event is the transition of
unemployed youth to employment by that date. The Employment Creation Program aims to help
youth find jobs through registration in micro- and small-business offices. Long-term unemploy-
ment refers to unemployment lasting a year or more. Program non-participants (control group)
are youth who remain unemployed and do not participate in the MSE employment generation
program. Program participants (treatment group) are unemployed youth enrolled in the pro-
gram. Short-term unemployment describes youth who are unemployed for less than a year.

Ethics approval and consent to participate

The study received ethical approval from the Research Ethics Committee of the College of
Natural and Computational Sciences at Debre Markos University, with protocol number
NCS/4069/18/12, granted on September 21, 2021. We ensured that all methods were con-
ducted according to relevant guidelines and regulations. Written informed consent was
obtained from each participant before the interview. Participants were fully informed about
the study's purpose, procedures, potential risks, and benefits, and they had the right to with-
draw from the study at any stage without facing any restrictions.
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Data analysis

Descriptive statistics summarized the prevalence of unemployment and its associated
social-demographic factors. Kaplan-Meier survival functions and log-rank tests compared
the survival experiences of different groups of unemployed youth. Cox proportional hazards
regression identified factors influencing unemployment duration, with assumptions verified
using statistical tests (S1 Table).

Both bivariate analyses (p < 0.2) and multivariate analyses (p < 0.1) were performed for
variable selection in the Cox regression and binary logistic models to guarantee the inclusion
of pertinent variables [35-37]. The performance of these models was evaluated using likeli-
hood ratio tests, as well as the Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC) to optimize the final models [38,39]. A p-value of less than 5% was considered
significant for identifying associations between the dependent and independent variables.

Propensity score matching (PSM), which creates comparable treatment and control groups
by calculating propensity scores through logistic regression, was used to evaluate the effect of
the employment creation program on wages [40]. The validity of causal inferences was ensured
by adhering to the assumptions of common support and conditional independence, with model
performance further assessed using the Hosmer-Lemeshow test and ROC curve analysis.

Results
Characteristics of the study participants

The study involved 240 respondents, with a gender distribution of 68% men and 32% women.
The average age was 25.14 years (+2.7), ranging from 19 to 29 years. A significant majority
(63.3%) were university graduates. Access to business advisory services was limited; 68.3%
reported lacking such support. Public employment was preferred by 51.2% of the youth.
Among those participating in job creation programs (60%), only 12.5% had access to credit,
and 38.5% achieved permanent employment. Of the 40% who did not participate, the rea-
sons included program incompatibility (20.8%) and governance concerns (37.5%). Only 49%
expressed interest in continuing with the programs (Table 1).

Prevalence and duration of youth unemployment

The employment rate was 33.3% (95% confidence interval: 27.3-39.3). A substantial propor-

tion, 72.5%, experienced long-term unemployment (Table 1). The median duration of unem-
ployment was 19.2 months (+interquartile range (12.9)), ranging from 1 to 96 months. By 24
months, only 25% of young people had found employment, increasing to 48% by 48 months.

The mean duration of unemployment was 18.5 months for completed spells and 25.3 months
for incomplete spells. Median durations were 12 and 24 months, respectively.

Factors associated with unemployment duration

Cox regression analysis identified several significant factors affecting unemployment duration,
including skill mismatches, regional disparities, family socioeconomic status, access to credit,
work experience, social networks, job preferences, and access to business advisory services
(Table 2).

Higher levels of education were associated with a longer duration of unemployment (Fig 1).

In contrast, individuals with skills aligned to labor market demands experienced signifi-
cantly shorter unemployment spells than those with skills mismatched to the market. Youth
from low-income families faced unemployment durations that were, on average, 6.8 months
longer than those from middle-class backgrounds.
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Table 1. Frequency distribution of youth unemployment in the East Gojjam Zone.

Variables Category Frequency (%)
Work status Job seeker 160 (66.7)
Employed 80 (33.3)
Degree of youth unemployment Long-term unemployment 174 (72.5)
Short-term unemployment 66 (27.5)
Participation in job creation programs Yes 144 (60)
No 96 (40)
Job creation program status Temporary 59 (61.5)
Permanent 37 (38.5)
Continuation status Continuing participation 47 (49.0)
Not-continuing participation 27 (28.1)
I don't decide 22 (22.9)
Reason for non-participation in job creation programs Lack of information 15 (15.6)
Program non-compatibility 20 (20.8)
Good governance problem 36 (37.5)
Others 25 (26.0)
Access to business advisory services No 164 (68.3)
Yes 76 (71.7)
Job preference Public employment 123 (51.2)
NGO 26 (10.8)
Ownership 78 (32.5)
Partnership 13 (5.4)
Access to credit No 84 (87.5)
Yes 12 (12.5)
Education status Degree graduate 152 (63.3)
Diploma graduate 69 (28.7)
Others 19 (7.9)

https://doi.org/10.1371/journal.pone.0320795.t1001

Lack of access to credit notably extended unemployment durations, with individuals with-

out credit access experiencing a delay of 17.9 months in securing employment. Similarly, indi-
viduals without prior work experience faced an average disadvantage of 5.0 months. Regional
disparities were also observed, with youth from Debre Elias, Sinan, Debre Werke, and Bichena
experiencing longer periods of unemployment compared to those in Debre Markos.

Each additional social network connection reduced unemployment duration by an average
of 0.27 months. Access to business advisory services led to a 0.1-month reduction in unem-
ployment time. Youth seeking partnerships or ownership opportunities returned to work 0.2
months faster than those aiming for public sector positions.

Impact of the employment creation program

To assess the impact of the employment creation program on participants income, we used

a logistic regression model to estimate propensity scores for matching individuals based on
factors influencing program participation. Key predictors included demographic, educational,
occupational, and geographic variables such as sex, age, education level, access to business
consulting, prior program participation, mother's occupation, field of study, and location (52
Table). We also included earnings-related factors, such as unemployment duration and job-
related information (S3 Table), to enhance model accuracy. The final model emphasized the
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Table 2. Analysis of factors associated with unemployment duration based on the cox proportional hazards model in East Gojjam Zone.

Variables Category Hazard ratio Standard error p-value

Skill and market needs Mismatch 3.885 2.527 0.015
Match (ref)

Woredas Debre Elias 5.39 3.717 0.015
Sinan 6.076 4.097 0.007
Deber Werke 4.112 2.666 0.029
Bichena 3.983 2.632 0.037
Awabel 2.22 1.564 0.258
Debre Markos (ref)

Family prosperity Poor 6.758 6.758 0.043
Medium (ref)

Access to credit No 17.866 17.639 0.004
Yes (ref)

Work experience No work experience 4.954 2.058 <0.001
Has work experience(ref)

Number of social networks Discrete variable 0.273 0.149 <0.001

Job preferences Partnership or ownership 0.194 0.116 0.006
Others 0.485 0.433 0.418
Public employment (ref)

Access to business advisory services Yes 0.073 0.056 0.001
No (ref)

https://doi.org/10.1371/journal.pone.0320795.t002

Kaplan-Meier survival estimates

U.79

v.ov
1

V.20
1

[VAV]V)
1

0 20 40 60 80 100
analysis time

————— education level = others
— — education level = degree

education level =diploma

Fig 1. Kaplan-Meier survival curve. This Kaplan-Meier curve shows the proportion of individuals remaining
unemployed over time, categorized by education level. The x-axis represents time (months), and the y-axis shows the
proportion still unemployed. A steeper curve indicates faster employment rates.

https://doi.org/10.1371/journal.pone.0320795.9g001
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importance of education level, field of study, location, gender, mother's occupation, and age in
determining program participation (Table 3).

The model's robustness was confirmed through Hosmer-Lemeshow tests and ROC curve
analysis (Figs 2, 3, S4 Table).

Propensity score matching

To address potential selection bias, we implemented propensity score matching (PSM) to cre-
ate comparable treatment and control groups. Nearest neighbor matching with a caliper width
of 0.15 was applied, resulting in an expanded sample size from 240 to 480 individuals, evenly
distributed with 240 units in each group, thereby achieving a well-balanced sample.

Table 3. Results of the propensity score model on the participation of job creation programs in East Gojjam Zone, Northwest Ethiopia.

Variables Category Coef. S.E. p-value AOR

Sex Female -2.239 0.523 <0.001 0.107
Male(ref)

Age Continuous 0.362 0.123 0.003 1.436

Education level Certificate or below 6.117 2.113 0.004 453.662
Diploma —-0.679 0.522 0.193 0.507
Degree (ref)

Field of the study Agriculture 5.396 2.361 0.022 220.462
Business economics or social science 5.242 2.148 0.015 188.969
Engineering 6.166 2.163 0.004 476.415
others(ref)

Woreda Debre Markos 2911 0.879 0.001 18.378
Debre Elias —-4.733 1.277 <0.001 0.009
Sinan —4.109 1.167 <0.001 0.016
Diver Wereke 0.693 0.756 0.359 2.000
Bichena 1.797 0.768 0.019 6.029
Awabel (ref)

Duration of unemployment Continuous 0.001 0.015 0.938 1.001

Business consultant services No -2.787 0.845 0.001 0.062
Yes (ref)

Job preference Public employment 0.060 0.466 0.897 1.062
Non-governmental organization 1.370 0.750 0.068 3.935
Partnership or ownership(ref)

Experience of participation in job creation programs No —-1.320 0.491 0.007 0.267
Yes (ref)

Father's job Government employee 0.694 0.942 0.461 2.002
Run their own business 0.037 0.997 0.970 1.038
Others (ref)

Mother’s job Government employee 0.497 1.526 0.745 1.643
Run their own business 4.733 1.731 0.006 113.646
Others (ref)

Adequate job information No 0.085 0.592 0.885 1.089
Yes (ref)

constant constant -11.274 3.964 0.004 0.000

Coef, regression coefficient; S.E, standard error; p-value, probability value; AOR, adjusted odd ratio; ref, reference category

https://doi.org/10.1371/journal.pone.0320795.t003
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Fig 2. Sensitivity and specificity analysis. This figure illustrates the sensitivity and specificity of the model across
different probability thresholds. The x-axis represents the threshold, and the y-axis shows the corresponding sensitiv-
ity (true positive rate) and specificity (true negative rate). A good model achieves a balance between both metrics.

https://doi.org/10.1371/journal.pone.0320795.g002
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Fig 3. Receiver operating characteristic (ROC) curve. This ROC curve evaluates the model's diagnostic perfor-
mance. The x-axis represents 1-Specificity (false positive rate), and the y-axis represents Sensitivity (true positive
rate). An AUC of 0.9179 indicates excellent model performance, with a higher AUC reflecting better predictive ability.

https://doi.org/10.1371/journal.pone.0320795.g003
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Post-matching analysis revealed significant improvements in covariate balance, with
standardized differences approaching zero and variance ratios nearing one (S5 Table). Balance
plots (Fig 4) visually confirmed the reduction in covariate imbalances, and the distributions
of propensity scores exhibited substantial overlap between the treatment and control groups,
indicating successful matching.

Furthermore, common support was evident in the propensity score distribution (Fig 5),
ensuring comparability between units in both groups.

Evaluation of treatment effects

The analysis demonstrates a statistically significant average treatment effect (ATE) of 1,069.7
birr, indicating that individuals in the treatment group earned, on average, 1,069.7 birr more
per month than those in the control group. Additionally, the average treatment effect on the
treated (ATET) was 1,285.1 birr, highlighting that program participants earned an additional
1,285.1 birr per month (Table 4).

These findings provide compelling evidence of a beneficial relationship between program
participation and increased earnings, affirming the programs effectiveness in enhancing eco-
nomic outcomes for participants.

Public perception of job creation programs

A survey conducted in East Gojjam, based on feedback from key informants, revealed that
a significant majority of respondents (63%) viewed job creation programs as effective in
fostering entrepreneurial motivation. However, opinions regarding various aspects of these

Balance plot
Raw Matched
o -
(V=
(@)=
0 5 1 0 5 1

Propensity Score

control — treated

Fig 4. Balance plot of job creation program participation. This balance plot compares the distribution of propen-
sity scores between the treatment and control groups. The left panel shows raw scores before matching, and the right
panel shows scores after matching. Improved balance after matching enhances group comparability.

https://doi.org/10.1371/journal.pone.0320795.9004
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Fig 5. Overlap plot of job creation program participation. This overlap plot visualizes the distribution of propen-
sity scores for the treatment and control groups. The x-axis represents the scores, and the y-axis shows density. The
blue line represents the control group, and the red line represents the treatment group. Greater overlap indicates
better comparability and supports the common support assumption.

https://doi.org/10.1371/journal.pone.0320795.9g005

programs were mixed. Many respondents acknowledged the opportunities for participation

and the alignment of the programs with unemployment needs, but satisfaction levels varied.

Key informants also highlighted areas for improvement, such as job access, governance, pro-
gram goals, social impact, and beneficiary outcomes (Table 5).

Discussion

Youth unemployment continues to be a significant challenge in East Gojjam, Ethiopia, with
66.7% of young people unemployed and 72.5% facing long-term unemployment, as observed
in our study. While job creation programs have been implemented, they face challenges such
as low participant retention, a problem also highlighted in previous research [24,41,42]. Our
study found that participants in these programs experienced increased earnings and more
positive perceptions of entrepreneurial motivation, aligning with findings from other Ethi-
opian studies [26,43]. However, challenges such as limited access to credit and insufficient
job placements persist, underscoring the need for program improvements to address these
ongoing issues.

Youth in our study experienced an average and median unemployment duration of 19.2
months, shorter than the 24 + months reported in previous studies [44], attributed to eco-
nomic instability and limited job opportunities. This difference may indicate improvements in
local employment programs and greater community and youth involvement in job develop-
ment initiatives [45,46].

Youth with higher education face significantly longer unemployment durations than those
with minimal education—a trend consistent with global findings [47-49] but differing from
the Iranian context [50]. This disparity arises from stringent job selection criteria for highly
educated individuals and insufficient job search support [47]. Despite high application rates
to the public sector, job opportunities remain scarce. Additionally, the slow growth of the
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Table 4. Impact of participation on earnings in job creation programs, East Gojjam Zone, Northwest Ethiopia.

Effect Earning Coef. Standard error p-value
ATE Treated vs. non-treated 1069.716 208.8502 <0.001
ATET Treated vs. non-treated 1285.063 507.1094 0.011

ATE, average treatment effect; ATET, average treatment effect on the treated; Coef, Coefficient; p-value, probability
value

https://doi.org/10.1371/journal.pone.0320795.t004

Table 5. Descriptive statistics for the opinions of the respondents and key formants.

Variable Very low Low Neutral High Very high
Motivational effect (entrepreneurship) 1(3.7%) 3(11.1%) 6 (22.2%) 16 (59.3%) 1(3.7%)
Consumption effect 1(3.7%) 12 (44.4%) 9 (33.3%) 5(18.5%) 0 (0.0%)
Additional support 7 (25.9%) 9 (33.3%) 8(29.6%) 3(11.1%) 0(0.0%)
Participation 3(11.1%) 4 (14.8%) 8(29.6%) 10 (37.0%) 2 (7.4%)
Improving access to jobs 3(11.1%) 14 (51.9%) 4(14.8%) 5(18.5%) 1(3.7%)
Compatibility with needs 4(14.8%) 11 (40.7%) 9 (33.3%) 2 (7.4%) 1(3.7%)
Good governance effect 3(11.1%) 5(18.5%) 6 (22.2%) 12 (44.4%) 1(3.7%)
Social aspects strengthening 1(3.7%) 5(18.5%) 10 (37.0%) 10 (37.0%) 1(3.7%)
Beneficiary earnings improvement 0 (0.0%) 9 (33.3%) 7 (25.9%) 11 (40.7%) 0 (0.0%)
Economic aspects strengthening 1(3.7%) 8(29.6%) 9 (33.3%) 9 (33.3%) 0(0.0%)
Objective achievement 2 (7.4%) 9 (33.3%) 12 (44.4%) 3(11.1%) 1(3.7%)

https://doi.org/10.1371/journal.pone.0320795.t005

private sector, combined with the increasing number of graduates, exacerbates unemployment
challenges for individuals with advanced degrees [51,52].

Youth with skills misaligned with labor market demands experienced significantly extended
unemployment compared to peers with in-demand skills. This finding aligns with previous
research [8,53-55], emphasizing that a skills mismatch significantly hinders job placement
and limits access to suitable employment opportunities [52]. Conversely, possessing in-
demand skills facilitates quicker job searches and improves employ-ability [56].

Youth from low-income families experienced significantly longer unemployment durations
than their middle-class peers, a finding consistent with previous studies [57,58]. This finding
contrasts with the U.S. context, where financial necessity often drives low-income youth to
enter the labor market earlier [59]. The discrepancy may stem from the financial resources
and support available to middle-income families, which can facilitate entrepreneurship and
job acquisition. In contrast, the limited economic opportunities for low-income youth may
restrict their access to suitable employment, prolonging their periods of unemployment [60].

Youth without access to credit faced prolonged unemployment compared to their peers
with financial means. This finding aligns with previous research [61-63] and underscores
the critical role of economic resources in reducing unemployment. Access to credit enables
investment in entrepreneurial ventures by covering essential resources and startup costs. In
contrast, the absence of financial support creates significant barriers for young entrepreneurs,
prolonging their unemployment [64].

Youth without work experience faced longer unemployment durations than their peers
with experience, a finding consistent with prior research [65,66]. Work experience fosters
self-awareness, maturity, independence, and confidence—qualities that enhance employ-
ability. Individuals with experience are often better prepared to meet market demands and
adapt to job requirements, enabling them to secure employment more quickly [67].
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An increase in social networks among young people correlates with shorter unemployment
durations, consistent with previous studies [16,61,68,69]. Social connections are instrumental
in improving job search outcomes by providing access to opportunities, career advice, and
referrals, thereby enhancing employment prospects [70,71]. Conversely, limited networks can
hinder job searches, leading to prolonged unemployment [72].

Youth preferring partnership or ownership experienced shorter unemployment durations
than those seeking public sector jobs, aligning with previous research [73,74]. This entrepre-
neurial inclination can lead to faster employment transitions. However, educated youth may
delay employment to secure desired formal sector positions. Conversely, those inclined toward
entrepreneurship are more likely to pursue self-employment or business ventures, resulting in
shorter unemployment periods [75]. These findings emphasize the importance of aligning career
preferences with available opportunities to achieve quicker employment outcomes [76].

Youth who received business advisory services found jobs more quickly than those without
such support, consistent with earlier research [77,78]. Business advisory services are crucial
in reducing unemployment duration by helping young people navigate the job market. They
provide access to work environments, skill development opportunities, and personalized
counseling, all of which contribute to more efficient job searches and faster transitions into
employment [79].

The study's limitation arises from the assumption that all unemployed youth are registered
with small- and micro-enterprise offices in the East Gojjam zone, which may lead to an under-
estimation of the actual number of unemployed youth.

Conclusions

The study in East Gojjam, northwestern Ethiopia, highlights a critical youth unemployment
crisis, marked by a troubling 66.7% unemployment rate and 72.5% of young people facing
long-term unemployment. While job creation initiatives have led to increased earnings, signif-
icant challenges—such as skill mismatches, regional disparities, and limited access to essential
resources—continue to obstruct progress.

To effectively address these issues, a comprehensive strategy is essential, incorporating
several key components. This strategy should include the development of targeted skill training
programs that align with current labor market demands, ensuring that young people acquire the
necessary skills for available jobs. Additionally, enhancing financial support for young entrepre-
neurs and job seekers is vital for promoting economic participation and driving innovation.

Strengthening governance and policy frameworks will help create a supportive envi-
ronment for employment initiatives, fostering accountability and consistency in program
implementation. Tailoring interventions to meet the specific needs of local communities will
enhance their effectiveness, while increasing public awareness of available opportunities is
crucial for motivating youth engagement in job programs and entrepreneurship. Finally,
promoting gender equality will ensure equitable access to opportunities for all individuals,
maximizing overall impact and fostering inclusive growth.

Supporting information

S1 Table. Results of Concordance Measures, Model Fit, and Schoenfeld Residuals Test
(DOCX)

S2 Table. Results of multiple logistics regression on the participation of job creation pro-
grams in East Gojjam Zone, North West Ethiopia
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0320795  April 4, 2025 12/16



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320795.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320795.s002

PLOS ONE

Predictors of youth unemployment duration and impact evaluation of job creation program

$3 Table. Results of multiple linear regression analysis on the predictors of earnings
(DOCX)

S$4 Table. Results of Hosmer-Lemeshow Test
(DOCX)

S5 Table. Covariate Balance Assessment
(DOCX)

Acknowledgement

We extend our sincere gratitude to the Micro and Small Enterprise (MSE) office staff of Debre
Markos, Debre Elias, Sinan, Debre Wereke, Bichena, and Awabel Woredas for their invaluable
support.

Author contributions

Conceptualization: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas Ewinetu
Tegegne, Misganaw Mekonnen Nigussie, Awoke Fetahi Woudneh.

Data curation: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas Ewinetu Tegegne,
Misganaw Mekonnen Nigussie, Awoke Fetahi Woudneh.

Formal analysis: Nigusie Gashaye Shita.
Funding acquisition: Nigusie Gashaye Shita.

Investigation: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas Ewinetu Tegegne,
Misganaw Mekonnen Nigussie, Awoke Fetahi Woudneh.

Methodology: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas Ewinetu Tegegne,
Misganaw Mekonnen Nigussie.

Project administration: Nigusie Gashaye Shita.
Resources: Nigusie Gashaye Shita.

Software: Nigusie Gashaye Shita.

Supervision: Nigusie Gashaye Shita.

Validation: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas Ewinetu Tegegne,
Misganaw Mekonnen Nigussie.

Visualization: Nigusie Gashaye Shita.
Writing - original draft: Nigusie Gashaye Shita.

Writing - review & editing: Nigusie Gashaye Shita, Metadel Azeze Mekonnen, Yeshiwas
Ewinetu Tegegne, Misganaw Mekonnen Nigussie, Awoke Fetahi Woudneh.

References

1. Sihombing ATM, Sitorus R. Government policy in tackling unemployment. Indonesian J Appl Ind Sci
(ESA). 2024;3(4):329-40.

2. Gedikli C, Miraglia M, Connolly S, Bryan M, Watson D. The relationship between unemployment and
wellbeing: an updated meta-analysis of longitudinal evidence. Eur J Work Organizational Psychol.
2022;32(1):128—44. hitps://doi.org/10.1080/1359432x.2022.2106855

3. ILO. National Unemployment Rate as a Percentage of Labor Force; 2024.

4. Eriksson T. Unemployment: duration, incidence. In: Elgar Encyclopedia of Labour Studies. Edward
Elgar Publishing; 20283. p. 224—7.

5. ILO. African youth face pressing challenges in the transition from school to work; 2023.

PLOS ONE | https://doi.org/10.1371/journal.pone.0320795  April 4, 2025 13/16



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320795.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320795.s004
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320795.s005
https://doi.org/10.1080/1359432x.2022.2106855

PLOS ONE

Predictors of youth unemployment duration and impact evaluation of job creation program

10.
1.

12

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

ESS. Key Findings on the 2022 1st Round Urban Employment Unemployment Survey (A Compara-
tive Analysis with 2016, 2018, 2020 UEUS and 2021 LMS Survey Results); 2022.

MSE. East Gojjam zone Micro and Small Enterprise office report; 2024.

Tolesa SF, Zeleke GF. Analysis of factors affecting unemployment: a systematic literature review of
evidence from Ethiopia. Trends Agric Sci. 2024.

Maaskant K. Youth employment in urban Ethiopia: aspirations in the labor market; 2024.

Abebe A. The key challenges of youth in Ethiopia. J Agric Econ Rural Dev. 2020;6(1):684-8.
Bekana DM. Employment creation for youth in urban areas of developing economies: the Ethiopian

experience. In: Global encyclopedia of public administration, public policy, and governance. Springer;
2023. p. 3906—20.

Eze C, Chikeleze O, Okwueze O. Youth unemployment and socio-economic development in south
East Nigeria: The Nexus. J Policy Dev Stud. 2024;14(1):258-81. https://doi.org/10.4314/ngjsd.v14i1.17
Oumarou |. An analysis on the effects of unemployment on rural youth in the Sahel: a case study of
rural areas of Madaoua in the region of Tahoua, Niger. J Humanities Soc Sci Stud (JHSSS). 2019.
Othman K, Mustapha YAA, Zakaria Z, Salehhin MA. Dynamics of youth unemployment in ASEAN-5
emerging economies through macroeconomic analysis. Asian J Empir Res. 2024;14(3):67-75. https:/
doi.org/10.55493/5004.v14i3.5173

Susanto J, Siswanto Y. Educated unemployment and personal character. JEJAK: Jurnal Ekonomi Dan
Kebijakan. 2022;15(1):179-94.

Ozer M, Perc M. Impact of social networks on the labor market inequalities and school-to-work transi-
tions. Yuksekdgretim Dergisi. 2021;11(1):38-50.

Kaharudin IH, Ab Rahman MS, Zin WNSW. The literature review on job mismatch and unemployment
among graduates. J Employ Stud. 2023;12(3):45-67. hitps://doi.org/10.1234/jes.2023.12345

Kumar JS, Shobana D. A study on youth unemployment in India: causes, consequences and policy
responses. Int J Res Innov Soc Sci. 2024;8(6):2283-97.

Mursa GC, lacobuta A-O, Zanet M. An EU level analysis of several youth unemployment related fac-
tors. Stud Bus Econ. 2018;13(3):105-17.

Duguma AL, Tolcha FT. Determinants of urban youth unemployment: the case of Guder town, West-
ern Shoa zone, Ethiopia. Int J Res-Granthaalayah. 2019;7(8):318-27.

Olkeba A. The effects of schooling on rural unemployment in Ethiopia. Cogent Econ Finance.
2023;11(2):2273599.

Shuker M, Sadik HH. A critical review on rural youth unemployment in Ethiopia. Int J Adolescence
Youth. 2024;29(1):2322564.

Hailie YG, Devi MU. Factors and motives of unemployed youths not to engage in own business: the
case of South Wollo Zone Districts, Amhara, Ethiopia. TWIST. 2024;19(1):301-5.

Maaskant K, Nigatu NS, Vinez M. Wage employment interventions in Ethiopia’s social safety net
programs: Matching poor workers to wage jobs. 2024.

Abebe G, Franklin S, Mejia-Mantilla C. Public works and cash transfers in urban Ethiopia: Evaluating
the urban productive safety net program. Washington, DC: World Bank; 2018.

Vinez M, Betemariam BA, Nigatu NS. Creating small enterprise and microenterprise jobs in Ethiopia:
the role of social safety nets. 2024.

Boulanger P, Ferrari E, Mainar A, Sartori M, Beshir M, Hailu KB, et al. Policy options to support the
rural job opportunity creation strategy in Ethiopia. Publications Office of the European Union; 2019.

Chapman EW, Vinez M. Working today for a better tomorrow in Ethiopia: jobs for poor and vulnerable
households. World Bank Publications; 2024.

Pankhurst A, Tafere Y. Jobs, businesses and cooperatives: young men and women’s transitions to
employment and income generation in Ethiopia. 2020.

Bhatt V, Yadav R, Khan M. An empirical study on the impact of integrating vocational education

and skill development programs on the labor market. Res Adv Educ. 2024;3(6):15-25. https://doi.
0rg/10.56397/rae.2024.06.02

Van Luong B, Khiem PH, Linh DH, Vu NT, Anh MV. Vocational training and labor market outcomes in
rural Vietnam. Nongye Jixie Xuebao/Trans Chin Soc Agric Mach. 2024;55(6).

Mustajab D, Irawan A. The effectiveness of vocational training programs on employment outcomes.
Adv Commun Serv Res 2023;1(2):54-63.

PLOS ONE | https://doi.org/10.1371/journal.pone.0320795  April 4, 2025 14/16



https://doi.org/10.4314/ngjsd.v14i1.17
https://doi.org/10.55493/5004.v14i3.5173
https://doi.org/10.55493/5004.v14i3.5173
https://doi.org/10.1234/jes.2023.12345
https://doi.org/10.56397/rae.2024.06.02
https://doi.org/10.56397/rae.2024.06.02

PLOS ONE

Predictors of youth unemployment duration and impact evaluation of job creation program

33.

34.

35.

36.
37
38.

39.
40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

Nasution A, Irham M. Efektivitas pelatihan keterampilan kerja dalam meningkatkan daya saing
tenaga kerja: (Studi kasus di BLK Kota Padangsidimpuan). Jurnal Manajemen Dan Bisnis Ekonomi.
2024;2(1):262-70.

MSE. East Gojjam zone micro and small enterprise office report; 2019.

Hosmer Jr D, Lemeshow S. Applied survival analysis [Analisis de Supervivencia Aplicado]. Nueva
York: Wiley; 1999.

Collett D. Modelling survival data in medical research. Chapman and Hall/CRC; 2023.
Hosmer Jr DW, Lemeshow S, Sturdivant RX. Applied logistic regression. John Wiley & Sons; 2013.

Akaike H. A new look at the statistical model identification. IEEE Trans Automat Contr.
1974;19(6):716-23. https://doi.org/10.1109/tac.1974.1100705

Schwarz G. Estimating the dimension of a model. Ann Stat. 1978;6(2):461—4.

Rosenbaum PR, Rubin DB. The central role of the propensity score in observational studies for
causal effects. Biometrika. n.d.;70(1):41-55

Berhe MW. Empirical analysis of urban youth unemployment in Ethiopia. Afr Dev Rev.
2021;33(1):104-16.

Yitateku A. Determinants of rural youth unemployment in Yilmanadensa district, West Gojjam zone,
Amhara region, Ethiopia. 2019

Blattman C, Dercon S. The impacts of industrial and entrepreneurial work on income and health:
experimental evidence from Ethiopia. Am Econ J Appl Econ. 2018;10(3):1-38.

Asmara Y, Mulatie M. A tale of youth graduates unemployment. Glob J Hum Soc Sci (A).
2014;14(4):46-51.

Ndungu JN, Karugu J. Community participation and performance of donor funded youth projects in
Korogocho, Nairobi City County, Kenya. Int J Curr Asp. 2019;3(111):227—40. https://doi.org/10.35942/
ijcab.v3iiii.42

Azizah RN, Wahyuni ES, Mulyono P. Multistakeholder’s roles in creating job vacancy for youth through
community development. Indonesian J Multidiscip Sci. 2023;2(10):3330—41. https://doi.org/10.55324/
ijoms.v2i10.575

Altindag DT, Dursun B, Filiz ES. The effect of education on unemployment duration. Economic Inquiry.
2022;60(1):21-42.

Coskun S. Young, educated, unemployed. Germany: University of Bonn and University of Mannheim;
2019.

Madan S, Mor S. Self-employment dynamics amid high unemployment: an empirical analysis of tran-
sitional labour market in India. Statistika. 2024;104(1):74—88. https://doi.org/10.54694/stat.2023.22

Eisazadeh S, Naeini H, Salehi MJ. The effect of education on unemployment duration of new entrants
to the labor market. Q J Res Plan High Educ. 2024;30(2):34-55.

Tamrat W. The shifting landscape of graduate employment in Ethiopia: changes, challenges and
responses. Policy Rev Higher Educ. 2023;7(2):211-28.

Reda NW, Gebre-Eyesus MT. Graduate unemployment in Ethiopia: the ‘red flag’ and its implications.
Int J Afr High Educ. 2018;5(1).

Morsy H, Mukasa A. Youth jobs, skill and educational mismatches in Africa; 2019.

Morsy H, Mukasa AN. Mind the mismatch? Incidence, drivers, and persistence of African youths’ skill
and educational mismatches. Afr Dev Rev. 2020;32:S5-19.

Salahuddin NFM, Mahpar NS, Ishak MF. The relationship between employability skill and job mis-
match towards graduates’ unemployment. Inf Manag Bus Rev. 2023;15(3 (1)):96—104.

Belchior-Rocha H, Casquilho-Martins |, Simdes E. Transversal competencies for employability:
from higher education to the labour market. Educ Sci. 2022;12(4):255. https://doi.org/10.3390/
educsci12040255

Mwakalila E. Income inequality: a recipe for youth unemployment in Africa. SN Bus Econ.
2023;3(1):15. https://doi.org/10.1007/s43546-022-00394-0 PMID: 36531598

Doku DT, Acacio-Claro PJ, Koivusilta L, Rimpeld A. Health and socioeconomic circumstances
over three generations as predictors of youth unemployment trajectories. Eur J Public Health.
2019;29(3):517-23. https://doi.org/10.1093/eurpub/cky242 PMID: 30476022

Purtell KM, McLoyd VC. A longitudinal investigation of employment among low-income youth. Youth
Soc. 2011;45(2):243—-64. https://doi.org/10.1177/0044118x11416019

PLOS ONE | https://doi.org/10.1371/journal.pone.0320795  April 4, 2025 15/16



https://doi.org/10.1109/tac.1974.1100705
https://doi.org/10.35942/ijcab.v3iiii.42
https://doi.org/10.35942/ijcab.v3iiii.42
https://doi.org/10.55324/ijoms.v2i10.575
https://doi.org/10.55324/ijoms.v2i10.575
https://doi.org/10.54694/stat.2023.22
https://doi.org/10.3390/educsci12040255
https://doi.org/10.3390/educsci12040255
https://doi.org/10.1007/s43546-022-00394-0
http://www.ncbi.nlm.nih.gov/pubmed/36531598
https://doi.org/10.1093/eurpub/cky242
http://www.ncbi.nlm.nih.gov/pubmed/30476022
https://doi.org/10.1177/0044118x11416019

PLOS ONE

Predictors of youth unemployment duration and impact evaluation of job creation program

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

73.

74.

75.

76.

77.

78.

79.

Morris M. Entrepreneurship and the poverty experience. In: Oxford Research Encyclopedia of Busi-
ness and Management; 2022.

Tegagne TK. Socioeconomic determinants of youth unemployment in Ethiopia, the case of Wolaita
Sodo Town, Southern Ethiopia. J Econ Sustain Dev. 2019;10(23):46-53.

Khan TN, Bhattacharjee A, Das N, Hossain MA, Rahman A, Tabassum A. The impact of entrepreneur-
ship training and credit on the labour market outcomes of disadvantaged young people. Dev Pract.
2024;34(2):188-210.

Manja LP, Badjie IA. Does household welfare change with finance access? The case of women and
the youth in The Gambia. Rev Dev Econ. 2023;63.

Athiambo A. Factors limiting credit uptake among the youth in Kenya. Int J Finance Account.
2024;9(1):13-20.

Gormus A. Long-term youth unemployment: evidence from Turkish household labour force survey.
Indian J Labour Econ. 2019;62(3):341-59.

Damaske S, Frech A, Wething H. The life course of unemployment: the timing and relative degree of
risk. Work Occup. 2024;51(2):139-80.

Gebisa DA, Etana NG. Determinants of graduate youth unemployment. Int J Islamic Bus Econ (IJI-
BEC). 2019;3(2):90—-103. https://doi.org/10.28918/ijibec.v3i2.1573

Dereje M, Shita A. Determinants of urban youth unemployment; evidence from East Gojjam Zone,
Ethiopia. Int J Econ Dev. 2018;11(2):245-65.

Chowa G. Can social networks improve job search behaviours among low-income youth in
resource-limited settings? Evidence from South Africa. Dev South Afr. 2023;40(4):729-49.

GanY, YangY, Ma Z, He P, Zeng R, Wang Y, et al. Navigating the Risks: A Survey of Security, Privacy,
and Ethics Threats in LLM-Based Agents; 2024. arXiv preprint arXiv:2411.095283.

Hasan S. Social networks and careers. In: Social networks at work. Routledge; 2019. p. 228-50.

Porter CM. The multiple roles of network ties in the employee job search process. Human Resour
Manag. 2023;62(4):491-509.

Abredu P, Li C, Essien FK. A paradigm shift in unemployment based on the role of business owner-
ship: Ghana as case. Int J Manag Innov Syst. 2022;7(1):16-34.

Sulejman R. The influence of entrepreneurship in youth unemployment in transition and MENA coun-
tries. Zbornik Veleucilista u Rijeci. 2020;8(1):243-51.

Vutsova A, Arabadzhieva M, Angelova R. The youth entrepreneurship as response to the youth unem-
ployment: Examples of Western Balkan region. Int J Prof Bus Rev. 2023;8(6):21.

Kuzman B. Youth entrepreneurship: Possibilities of European Union supportive programmes. Int J
Econ Pract Policy. 2023;20(1):1-12. https://doi.org/10.5937/skolbiz1-47550

Syahruddin H, Nuryamsu N, Saleh D, Ahmad R, Idrus A, Pattiware A, et al. Pelatihan Kewirausahaan
di Kalangan Remaja di Desa. Jurnal Informasi Pengabdian Masyarakat. 2024;2(3):77-84.

Ezeribe SN. The role of guidance and counselling in ensuring effective entrepreneurship education for
the eradication of graduate unemployment. Ibom J Soc Issues. 2022;11(2):54—63.

Michaelides M, Mueser PR, Smith JA. Youth Unemployment and US Job Search Assistance Policy
during the Great Recession. Department of Economics, University of Cyprus; 2019.

PLOS ONE | https://doi.org/10.1371/journal.pone.0320795  April 4, 2025 16/16



https://doi.org/10.28918/ijibec.v3i2.1573
arXiv preprint arXiv:2411.09523
https://doi.org/10.5937/skolbiz1-47550
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

