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Abstract:

This study aims to model the nonlinear dynamics of unemployment in the Iranian economy and identify the most robust
determinants using Bayesian, dynamic, and selective model averaging approaches. The research is applied in nature, covering
the period 1992-2021. Fifty potential determinants of unemployment were identified across ten social, economic, political,
and financial domains. Bayesian Model Averaging (BMA), Dynamic Model Averaging (DMA), and Weighted Least Squares
(WALS) techniques were employed to estimate the models. Based on predictive accuracy and error measures, the Bayesian
model exhibited superior performance. Posterior probabilities and coefficients were calculated to determine non-fragile
variables influencing unemployment. The analysis revealed 24 key variables significantly affecting unemployment, grouped
into ten categories: social indicators (urbanization, poverty, human capital); real economic factors (service value-added,
business environment index, Gini coefficient, capital formation, economic growth); nominal economic indicators (consumer
inflation, oil revenues); openness indicators (KOF globalization index); labor market features (labor productivity, real wages,
structural change index); fiscal policy (total taxes, public development expenditures); monetary policy (exchange rate,
interest rate, liquidity); political factors (sanctions, privatization); financial development indicators (private sector credit
share); and capital structure indices (banking sector and capital market development). Unemployment in Iran is driven by a
complex interaction of structural, financial, monetary, and institutional variables. Policy interventions focused on
strengthening financial systems, enhancing human capital, and improving institutional efficiency can effectively reduce
unemployment and foster sustainable economic stability.
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Extended Abstract

Introduction

Unemployment remains one of the most persistent and complex macroeconomic challenges confronting developing
economies. Beyond its economic implications, unemployment exerts profound social, psychological, and institutional effects,
impeding sustainable development and social stability (Sinyor et al., 2024). In the case of Iran, the unemployment problem
has proven to be particularly multifaceted due to the coexistence of structural inefficiencies, oil dependence, volatile fiscal
and monetary policies, and underdeveloped financial markets (Sharifi & Hosseini, 2024). Despite repeated policy
interventions, unemployment has remained a chronic phenomenon, underscoring the need to examine its underlying
determinants through more sophisticated and dynamic econometric frameworks.

Classical and Keynesian schools of thought have long debated the nature of unemployment. While classical theory
attributes unemployment to market rigidities and government interventions, Keynesian economics emphasizes insufficient
aggregate demand and advocates for countercyclical fiscal and monetary policies (Sharma & Sachdeva, 2023). More
contemporary approaches, such as the New Keynesian and neoclassical models, highlight expectations, price stickiness, and
asymmetric information as key drivers of short-term fluctuations in employment (Zaman Zadeh et al., 2020). Empirical
research across both developed and developing economies has demonstrated that the impact of macroeconomic policy
instruments on unemployment is highly context-specific, depending on structural characteristics, financial depth, and
institutional quality (Rasouli et al., 2020).

In Iran’s economy, monetary and fiscal instruments have historically been used to manage cyclical unemployment.
However, these policies often interact with financial and institutional variables in nonlinear and time-varying ways. The
effectiveness of monetary policy, for instance, depends largely on the efficiency of financial intermediaries, banking depth,
and capital market maturity (Reyhani Mohebbseraj et al., 2022). In countries where financial systems are underdeveloped or
dominated by non-competitive banking structures, the transmission mechanism of monetary policy weakens, limiting its
effect on employment and investment (Monfared et al., 2021).

Several studies have identified the dual role of financial development in employment creation. On one hand, an efficient
financial system enhances credit availability, encourages private investment, and promotes job creation; on the other,
excessive financial expansion may lead to speculative bubbles and macroeconomic instability (Chen et al., 2021; Nizam et al.,
2020). In resource-based economies like Iran, these dynamics are further complicated by oil revenue fluctuations and
exchange rate volatility, which affect the liquidity of the banking system and public spending patterns (Shavvalpour Arani et
al., 2024).

Global empirical evidence reinforces the need to study unemployment through dynamic and nonlinear perspectives. In
Africa, Raifu and Afolabi reported that financial development significantly reduces unemployment, though its effect depends
on institutional quality (Raifu & Afolabi, 2022). Similarly, in Southeast Asia, Pratysto demonstrated that both domestic and
foreign investment play a decisive role in reducing unemployment, but their impact varies across time and development
stages (Pratysto, 2025). In Iran, Mohammadi and colleagues emphasized that deficiencies in financial structure—particularly
overreliance on banks and weak capital markets—Ilimit the efficiency of macroeconomic policies (Mohammadi et al., 2022).

Given these complexities, recent methodological advances such as Bayesian Model Averaging (BMA), Dynamic Model

Averaging (DMA), and Weighted Least Squares (WALS) provide superior tools to capture the nonlinear and evolving effects
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of diverse macroeconomic variables on unemployment (Koop et al., 2020; Li & Jiang, 2022). Such models account for
parameter instability and allow for probabilistic determination of non-fragile predictors, thus offering a more realistic
representation of the dynamic interactions among financial, fiscal, and real variables.

Accordingly, the present study applies nonlinear dynamic modeling techniques to identify the most significant and non-
fragile determinants of unemployment in Iran over the period 1992-2021.

Methods and Materials

This applied quantitative research employs annual data from 1992 to 2021 across ten macroeconomic domains: social,
real economic, nominal economic, openness, labor market, fiscal policy, monetary policy, political, financial development,
and capital structure. Fifty potential predictors of unemployment were initially extracted based on theoretical and empirical
literature. Bayesian Model Averaging (BMA), Dynamic Model Averaging (DMA), and Weighted Least Squares (WALS) were
utilized for model estimation. Posterior inclusion probabilities (PIPs) were used to identify robust determinants of
unemployment. Based on predictive performance and model fit statistics, the Bayesian approach was identified as superior
for this dataset.

Findings

The Bayesian model revealed 24 significant variables influencing unemployment in Iran across ten conceptual domains.

1. Social Indicators: Urbanization, poverty, and human capital were identified as crucial social determinants. Urbanization
increased unemployment due to limited urban job creation, while poverty and weak human capital accumulation intensified
long-term joblessness.

2. Real Economic Indicators: Variables such as value-added services, business environment index, Gini coefficient, capital
formation, and economic growth significantly affected unemployment. Higher economic growth and capital formation were
associated with reduced unemployment, whereas income inequality and weak business conditions had the opposite effect.

3. Nominal Economic Variables: Inflation (CPI) and oil revenues exhibited nonlinear effects. Moderate inflation appeared
to lower unemployment through demand stimulation, whereas high inflation increased macroeconomic uncertainty and
reduced investment. Qil revenue shocks, depending on their magnitude, produced asymmetric employment responses.

4. Openness Indicators: The KOF economic globalization index negatively influenced unemployment, suggesting that
greater trade openness and integration enhance job opportunities through competitiveness and investment flows.

5. Labor Market Variables: Labor productivity and real wages demonstrated inverse relationships with unemployment.
However, structural change in the labor market—particularly the shift toward services—yielded mixed outcomes.

6. Fiscal Policy Variables: Total taxes and public development expenditures had opposite effects. While high taxation
discouraged private investment and raised unemployment, higher development expenditures contributed to job creation in
infrastructure and construction sectors.

7. Monetary Policy Variables: Exchange rate, interest rate, and liquidity had strong yet asymmetric influences. Exchange
rate volatility and high interest rates increased unemployment, whereas moderate liquidity growth promoted short-term job
creation.

8. Political Variables: Economic sanctions and privatization policies significantly affected unemployment. Sanctions
increased unemployment through reduced trade and investment flows, while privatization had mixed effects—raising

unemployment initially but potentially lowering it in the long run through efficiency gains.
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9. Financial Development Variables: The share of credit to the private sector emerged as a major determinant, with higher
private-sector lending associated with reduced unemployment.

10. Capital Structure Variables: Both banking sector depth and capital market development contributed to lowering
unemployment, though the capital market’s effect was stronger.

Overall, the Bayesian posterior analysis confirmed that the interactions among these variables are nonlinear and time-
dependent, emphasizing the need for dynamic modeling frameworks.

Discussion and Conclusion

The results confirm that unemployment in Iran is a multidimensional phenomenon shaped by structural, financial,
monetary, and political factors. The nonlinear patterns uncovered highlight the inadequacy of linear econometric frameworks
in explaining labor market dynamics in economies marked by policy volatility and structural rigidity.

The strong influence of exchange rate volatility aligns with prior studies emphasizing the vulnerability of oil-dependent
economies to external shocks. During exchange rate crises, imported inflation and production cost surges reduce firms’ ability
to maintain employment. Similar asymmetric patterns were found in oil-exporting countries, where currency shocks amplify
unemployment through fiscal and monetary transmission channels.

The finding that economic growth and capital formation mitigate unemployment reinforces the view that long-term
employment generation requires sustained real-sector investment. In contrast, financial development alone does not
guarantee employment expansion; its benefits depend on the quality and direction of financial intermediation. When
financial resources are channeled to speculative or non-productive sectors, the relationship between finance and
employment may reverse.

Fiscal policy outcomes further underscore the importance of public investment efficiency. While expansionary fiscal
spending fosters employment, excessive or poorly targeted taxation can discourage entrepreneurship and weaken labor
demand. Moreover, the dual role of monetary policy in Iran—stimulating employment through liquidity expansion while
risking inflationary instability—illustrates the need for a calibrated approach that balances growth with macroeconomic
stability.

The observed nonlinearity between financial development and unemployment also supports the threshold hypothesis
proposed in the literature, suggesting that financial deepening initially reduces unemployment but may eventually exacerbate
it once the financial sector grows disproportionately to the real economy. This insight is particularly relevant for Iran, where
credit allocation inefficiencies and high concentration of banking power undermine the job-creating potential of financial
expansion.

The role of political factors, particularly sanctions, further complicates unemployment dynamics by constraining trade,
reducing foreign investment inflows, and disrupting industrial value chains. Privatization, while a potentially positive
structural reform, has produced mixed outcomes in Iran, reflecting implementation challenges and institutional weaknesses.

In sum, the empirical results validate that unemployment in Iran cannot be explained by linear relationships among
macroeconomic variables. Instead, its dynamics are governed by nonlinear, asymmetric, and time-varying effects that depend
on policy coordination and institutional performance.

The findings underscore the importance of integrating nonlinear dynamic models—such as Bayesian and dynamic model

averaging frameworks—into macroeconomic analysis. By identifying non-fragile predictors of unemployment, policymakers
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can prioritize variables that exert consistent influence across time, such as economic growth, capital formation, inflation
control, exchange rate stability, and private-sector credit expansion.

Therefore, reducing unemployment in Iran requires a holistic policy strategy that strengthens financial sector efficiency,
promotes productive investment, stabilizes monetary and exchange rate policies, and enhances institutional resilience. Only
through coordinated fiscal, monetary, and structural reforms can sustainable employment and economic stability be
achieved.
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