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Abstract

Introduction: Optimal utilization of all production factors, including labor,
capital, and land, plays a fundamental role in economic growth and
development. As half of the population, women hold a key position in this
process. Reducing female unemployment not only contributes to improving
household livelihoods but also plays a significant role in enhancing
economic productivity, reducing poverty, and promoting gender equality.
However, the high rate of female unemployment in Iran indicates structural
inefficiencies and gender disparities in the labor market. The growth of
information and communication technology (ICT), human development,
and investment in education can play decisive roles in reducing female
unemployment.

Methodology: This study aims to investigate the long-term and short-term
relationship between female unemployment and the Human Development
Index (HDI), information and communication technology (ICT), and
government education expenditure during the period from 1991 to 2021.
The examined variables include the Human Development Index, ICT,
government education expenditure, and the Producer Price Index. The
Autoregressive Distributed Lag (ARDL) model was employed for analysis.
Findings: The findings indicate that the Human Development Index has a
significant negative impact on the female unemployment rate, and this effect
remains stable in both the short and long term. In the long run, all examined
variables, including the Human Development Index, ICT, and government
education expenditure, have a significant negative effect on reducing female
unemployment. However, in the short term, the Producer Price Index does
not show a significant impact on female unemployment.

Conclusion: The most important conclusion of this research is the
highlighting of the Human Development Index as the most influential factor
in reducing female unemployment in the long term, holding particular
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ICT, Government @ importance compared to other factors. These findings emphasize the
Education Expenditure, : necessity of adopting targeted policies aimed at enhancing human
ARDL Bounds Test development indicators, developing ICT infrastructure, and increasing

investment in education. Implementing such policies can lead to poverty
reduction and increased economic participation of women, especially in
deprived regions.
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Extended Abstract
Introduction

Analyzing the Impact of Human
Development, Information and
Communication Technology (ICT),

Government Education Expenditure, and
Producer Price Index on Female
Unemployment in Iran: An ARDL Approach

Introduction

Female unemployment remains a pivotal
socioeconomic challenge in Iran,
characterized by a rate two to three times
higher than that of men and a female labor
force participation rate oscillating below
20% (World Bank, 2023). This
underutilization of half of the country's
human capital signifies a substantial loss in
productive capacity and hinders inclusive
economic  growth and  sustainable
development. The Iranian economy,
grappling  with  stagflation, reduced
investment, and a decline in economic
growth, necessitates strategic interventions
where enhancing women's employment
capacity can serve as an effective economic
strategy. This study investigates the
relationship between key macroeconomic
variables—namely the Human Development
Index (HDI), ICT penetration, government
education expenditure, and the Producer
Price Index (PPI)—and the female
unemployment rate in Iran. The research
aims to determine whether improvements in
human development, technological
infrastructure,  public  spending on
education, and price stability can contribute
to a reduction in female unemployment.

Methodology
This empirical research employs an
Autoregressive Distributed Lag (ARDL)
bounds testing approach to analyze both
short-run and long-run relationships
between the variables using annual time-
series data from 1991 to 2021. The model is
specified as follows:
In(unefem_t) = f(In(HDI_t), In(ICT_t),
In(aveppi_t), LGOVEXEDUCAT_t)
Where:

e Inunefem: Natural logarithm of the

female unemployment rate (%).

e InHDI: Natural logarithm of the
Human Development Index.

e InICT: Natural logarithm of the
number of mobile cellular
subscriptions per 100 people,
representing ICT infrastructure.

e Inaveppi: Natural logarithm of the
annual average percentage change in
the Producer Price Index.

e LGOVEXEDUCAT: Government
expenditure on education as a
percentage of  total public
expenditure.

Data were sourced from the World Bank,
the United Nations Development
Programme (UNDP), and the Central Bank of
Iran. After conducting Augmented Dickey-
Fuller (ADF) unit root tests to confirm the
variables were a mix of I(0) and I(1)—
making the ARDL methodology
appropriate—the optimal lag structure (3, 3,
4, 4, 3) was selected using the Schwarz
Bayesian Criterion (SBC). The ARDL bounds
test by Pesaran et al. (2001) was then
applied to confirm the existence of a long-
run cointegrating relationship.

Findings

Long-Run  Results: The bounds test
confirmed a significant long-run
relationship among the variables. All
independent variables exerted a significant
negative influence on female unemployment
in the long run. The Human Development
Index (HDI) had the most substantial impact,
with a coefficient of -3.0153, indicating that
a 1% increase in HDI leads to approximately
a 3% decrease in female unemployment. ICT
penetration also showed a negative and
significant relationship (coefficient: -
0.0642). Similarly, government education
expenditure (coefficient: -0.8548) and the
Producer Price Index (coefficient: -0.1354)
were associated with a reduction in female
unemployment.

Short-Run Results & ECM: The short-run
dynamics, captured by the Error Correction
Model (ECM), revealed that ICT, government
education expenditure, and HDI (at a 10%
significance level) negatively affected female
unemployment in the short term. The
Producer Price Index was insignificant in the
short run. The highly significant error
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correction term (ECMT = -1.3965)
confirmed the long-run relationship and
indicated a rapid adjustment speed, with
approximately 139.65% of any short-run
disequilibrium being corrected within one
year towards the long-run equilibrium.
Diagnostic Tests: The model passed all
diagnostic checks, including tests for serial
correlation (Breusch-Godfrey),
heteroscedasticity (Breusch-Pagan-Godfrey,
ARCH), functional form (Ramsey RESET),
and normality of residuals (Jarque-Bera).
Furthermore, the CUSUM and CUSUMSQ
tests confirmed the stability of the model's
parameters over the study period.

Discussion

The findings underscore the critical role of
multifaceted, long-term strategies in
tackling female unemployment. The
powerful long-run effect of HDI aligns with
human capital theory, suggesting that
empowering women through improved
education, health, and living standards
enhances their skills and marketability. The
significant, though smaller, effect of ICT
supports the notion of technology as an
enabler, creating new opportunities in
digital spaces and freelancing, especially for
overcoming traditional barriers. The
negative relationship with the Producer
Price Index suggests that inflationary
pressures in production costs may
eventually suppress labor demand. Most
notably, the strong impact of government
education expenditure in both the short and
long run highlights the immediate and
sustained returns of targeted public
investment in equipping women with
relevant skills. These results are consistent
with prior studies, such as Sadeghi &

Emadzadeh (2004) on education and Afsar
etal. (2021) on ICT, while providing a more
integrated model specific to Iran's context.

Conclusion and Policy Implications
This study concludes that enhancing human
development, expanding ICT infrastructure,
and strategically increasing government
spending on education are effective
mechanisms for reducing female
unemployment in Iran in both the short and
long term. To translate these findings into
action, the following targeted policy
recommendations are proposed:

For the Ministry of Cooperation, Labour,
and Social Welfare: Design and implement
targeted job-creation programs for women,
particularly in ICT and digitally-focused
sectors, and support skill-training initiatives
for unemployed women and homemakers.

For the Ministry of Education and Ministry
of Science, Research and
Technology: Integrate soft skills, digital
literacy, and entrepreneurship training into
curricula for female students from
secondary level upwards. Revise educational
content to foster market-oriented skills.

For the Ministry of Information and
Communications Technology: Accelerate the
development of digital infrastructure in
underserved areas to facilitate remote work
for women and provide support for tech
startups that actively recruit and empower
female talent.

Adopting this comprehensive, multi-
ministerial approach is essential not only for
reducing female unemployment but also for
fostering sustainable economic growth,
poverty reduction, and greater social justice
in Iran.
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