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Abstract

This study aimed to develop and validate a system dynamics framework for analyzing, simulating, and scenario-testing the employment
problem in Sistan and Baluchestan Province. This applied study used a descriptive simulation-based design. Data were collected through
library research, statistical documents, interviews, and expert consultation with eight specialists selected through snowball sampling. The
model was structured around two main subsystems: population and the labor market. The variables included total population, births,
deaths, migration, labor force, public-sector employment, private-sector employment, liquidity, income, investment, and government
expenditure. Causal-loop diagrams and stock-flow diagrams were developed, structurally validated, and simulated in Vensim to examine
future employment-related scenarios. The simulation outputs indicated that increasing government facilities and budget produced a strong
and persistent rise in labor demand, with the shock effect remaining in the system until the end of the simulation horizon. Increasing public
expenditures also raised labor demand, but the effect was weaker and more gradual. Increasing the private sector’s contribution enhanced
labor demand, although it only slightly reduced the accumulated stock of specialized labor. Growth in social liquidity showed the strongest
positive effect on demand for specialized labor. Conversely, increases in income or labor productivity had an inverse effect on labor
demand and produced only a minor increase in the active specialized labor force. The system dynamics approach demonstrated that
employment in Sistan and Baluchestan is shaped by feedback interactions among demographic change, investment, liquidity, government
policy, and private-sector capacity. Therefore, effective employment policy should combine targeted financial facilities, productive
investment, liquidity management, private-sector strengthening, and demographic vulnerability control.
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Extended Abstract

Introduction

Employment is one of the central indicators of regional development, social stability, economic resilience, and
policy effectiveness. In less-developed and border provinces, the employment problem is rarely reducible to
the simple absence of jobs; rather, it emerges from a complex interaction among demographic growth,

migration, investment capacity, public expenditure, private-sector weakness, liquidity circulation, skills



mismatch, and institutional constraints. Contemporary employment research increasingly emphasizes that full
and decent employment requires integrated policy pathways rather than isolated interventions (Pawar &
Babacan, 2025). This is especially important in regions with a young population structure, where the
continuous entry of individuals into working age can intensify labor-market pressure if economic sectors are
unable to absorb the labor supply. Studies on youth employment show that regional labor-market outcomes
are shaped by the knowledge economy, technological transition, and local economic capacities (Whelan et al.,
2025), while internship and work-based learning experiences can improve employability by connecting
education to actual labor-market needs (Yi, 2025). In this regard, employment policy should be understood as
a dynamic system in which population, education, skills, investment, and economic demand interact over time.
Recent transformations in globalization and the digital economy have further complicated employment
structures. New forms of work, including platform-based work, remote work, freelance labor, and flexible
employment, have changed the traditional boundaries of labor markets (Kovalchuk & 3arapiii, 2025). The
gig economy has also transformed employment dynamics in developing contexts by creating new opportunities
while simultaneously raising concerns about job security and income stability (Yaduvanshi, 2025). In
addition, the digital economy can create new employment opportunities for women and underrepresented
groups, provided that access to skills, technology, and institutional support is ensured (Fan, 2025). Rural
entrepreneurship has also been identified as a mechanism for employment generation and quality-of-life
improvement in less-developed regions (Tomashuk, 2025). However, external shocks, inflation,
unemployment, remittances, and security-related disturbances may influence labor markets by affecting
purchasing power, investment decisions, liquidity, and regional economic stability (Kefayat et al., 2025;
Pekovi¢, 2025; Tajik Norouzi et al., 2025). Therefore, analyzing employment in Sistan and Baluchestan
Province requires a framework capable of capturing delayed, reciprocal, and nonlinear interactions among
multiple demographic and economic variables.

Artificial intelligence and digital transformation have also changed how employment and human resource
systems are understood and managed. Al has been increasingly applied in recruitment, workforce planning,
decision support, and human resource management (Atluri, 2020; Geetha & Bhanu, 2018; Jatoba, 2019).
Nevertheless, the relationship between technology and work should not be interpreted merely as human
replacement; rather, studies highlight human—Al symbiosis, organizational decision support, and the
reconfiguration of work processes (Fleming, 2019; Jarrahi, 2018). Al-driven business transformation can
reshape organizational models and employment demand (Kulkov, 2021), while intelligent analytical methods
such as fuzzy data mining and neural networks can help discover complex and implicit relationships in
socioeconomic systems (Huang et al., 2006). Yet, technology-based models are effective only when they are
accepted and trusted by users; technology acceptance studies emphasize perceived usefulness, ease of use,
organizational context, and professional readiness as critical factors (Chismar & Wiley-Patton, 2003; King &

He, 2006; Seeman & Gibson, 2009). In addition, system dynamics has been widely recognized as a suitable



approach for analyzing complex systems with feedback loops, delays, accumulations, and nonlinear
relationships (Lyneis & Ford, 2017; Zhao & Lv, 2007). Since employment in Sistan and Baluchestan is
influenced by demographic transitions, public and private hiring, migration, budgetary policy, liquidity,
taxation, investment, and retirement, the present study applied a system dynamics approach to model the
employment system and evaluate policy scenarios for improving labor-market outcomes.

Methods and Materials

This study was applied in terms of purpose and descriptive—simulation-based in terms of methodological
approach. The study aimed to develop a dynamic framework for analyzing the employment problem in Sistan
and Baluchestan Province using system dynamics. The research process included identifying the main
variables affecting employment, determining causal relationships among variables, designing causal-loop and
stock—flow structures, validating the model, and simulating policy scenarios over time. The statistical and
information base of the study consisted of experts, officials, managers, and available provincial information
sources related to employment, population, public policy, and economic activity. In the model development
and validation process, 8 experts were selected through snowball sampling. These experts were chosen because
of their familiarity with the employment conditions, economic structure, labor-market challenges,
demographic characteristics, and development constraints of Sistan and Baluchestan Province. In addition,
descriptive demographic information was obtained from 226 respondents, including citizens and employed
individuals, to provide an initial understanding of the age structure relevant to the employment system.

Data collection was conducted through a combination of documentary review, library research, statistical
sources, expert consultation, and structured model-building forms. The documentary phase included reviewing
theoretical and empirical literature on employment, unemployment, labor-market dynamics, systems thinking,
and system dynamics. Statistical and official sources were used to extract model variables such as total
population, fertility period, births, deaths, labor force, maturation rate, migration, public-sector hiring, private-
sector hiring, public-sector employees, and private-sector employees. Expert sessions and interviews were then
used to refine the variables, determine causal directions, specify feedback relationships, and validate the
conceptual structure of the model. The final model consisted of two major subsystems: the population
subsystem and the employment-market subsystem. The population subsystem included age groups, births,
deaths, maturation, migration, total population, and labor force. The employment-market subsystem included
public and private hiring, public and private employees, retirees, government budget, government revenue,
taxation, treasury, public expenditures, loans, social liquidity, private consumption, private-sector income, and
investment. VVensim software was used to draw causal-loop diagrams, develop stock—flow diagrams, formulate
equations, validate model structure, and simulate scenarios.

Data analysis followed the logic of system dynamics. First, model boundaries were defined and the variables
were categorized into population and labor-market subsystems. Second, causal relationships were identified

based on literature, statistical documentation, and expert opinion. Third, stock—flow diagrams were constructed




by classifying variables as stocks, rates, and auxiliaries. Fourth, mathematical relations were formulated in
Vensim and the model was tested structurally. Model validation included expert confirmation of the model
structure, comparison of simulated behavior with past trends, component testing, extreme-condition testing,
and software-based structural testing. After validation, the model was used to simulate several policy scenarios,
including changes in government facilities and budget, public expenditures, private-sector contribution, social
liquidity, and income or labor-force-related variables. The effects of these scenarios were analyzed in relation
to specialized labor demand, active specialized labor force, employment behavior, and sustainability of policy
effects over the simulation horizon.

Findings

The demographic findings showed that the respondents ranged from 18 to 65 years of age, with the highest
concentration in young and economically active age groups. In the total sample, 74 individuals, equivalent to
28.5%, were in the 0-14 age group; 91 individuals, equivalent to 40.5%, were in the 14-48 age group; 47
individuals, equivalent to 20.5%, were in the 48—65 age group; and 14 individuals, equivalent to 10.5%, were
aged 65 years and above. This distribution indicates that the population structure of the study context is strongly
oriented toward young and working-age groups. From the perspective of employment modeling, this is
important because the continuous movement of younger cohorts into working age increases pressure on the
labor market. Therefore, the model needed to account not only for current employment capacity but also for
future labor-force growth resulting from demographic transition, maturation, and migration.

The model-building results showed that employment in Sistan and Baluchestan Province can be represented
through two interconnected subsystems: the population subsystem and the employment-market subsystem. In
the population subsystem, births increase the youngest population group, maturation transfers individuals to
older groups, deaths reduce each population stock, migration affects each age group, and the working-age
population contributes to the labor force. In the employment-market subsystem, labor force affects public and
private hiring, hiring increases public- and private-sector employees, retirement reduces the stock of employed
individuals, and financial variables such as government budget, government revenue, tax revenue, treasury,
public expenditures, loans, liquidity, consumption, income, and investment determine the employment-
generating capacity of the economy. The dynamic structure confirmed that employment is not a linear outcome
of labor supply but the result of reciprocal interactions between demographic pressure and economic
absorption capacity.

The first policy scenario examined changes in government facilities and budget. The simulation showed that
increasing facilities and government budget produced a strong and persistent increase in specialized labor
demand. The shock introduced in the tenth period strongly affected labor demand, and its effect remained in
the system until the final periods of simulation. This indicates that fiscal and credit policies can substantially
stimulate employment demand when they increase investment and economic activity. The second scenario

examined changes in public expenditures. The results showed that increasing public expenditures also



increased specialized labor demand, but the effect was weaker and more gradual than the effect of government
facilities and budget. This suggests that public expenditure alone has limited employment impact unless it is
connected to productive investment and job-generating sectors.

The third scenario assessed the effect of increasing the private sector’s contribution in economic sectors. The
findings indicated that private-sector contribution increased specialized labor demand, but its effect on
reducing accumulated specialized labor was limited. This means that private-sector participation can improve
employment outcomes, but its capacity depends on supportive institutional conditions, access to credit,
investment security, and infrastructure. The fourth scenario evaluated changes in social liquidity. This scenario
produced the strongest positive effect on specialized labor demand, showing that liquidity, when directed
toward production and investment, can become a powerful driver of employment generation. The fifth scenario
examined changes in income and labor-force-related variables. The results showed an inverse effect on
specialized labor demand and only a minor increase in the active specialized labor force. This indicates that
increasing income or productivity without simultaneous expansion of productive capacity and employment
opportunities may reduce employers’ demand for labor.
Discussion and Conclusion

The findings demonstrate that employment in Sistan and Baluchestan Province is a dynamic and feedback-
based phenomenon shaped by the interaction of demographic, fiscal, financial, and sectoral variables. The
population subsystem creates continuous labor-force pressure through birth, maturation, migration, and age-
structure change, while the employment-market subsystem determines whether this labor force can be
absorbed through public-sector hiring, private-sector activity, investment, liquidity, and fiscal policy.
Therefore, policies that focus only on increasing the number of jobs without considering demographic growth,
migration, investment behavior, and financial circulation are unlikely to produce sustainable outcomes.

The scenario results show that liquidity management, targeted government facilities, budgetary support, and
private-sector participation are the most influential policy levers for improving employment outcomes.
However, their effectiveness depends on whether financial resources are directed toward productive sectors
rather than nonproductive consumption or speculative activity. Public expenditures also have positive effects,
but their impact is weaker unless they are designed as development-oriented and employment-generating
investments. The inverse effect of income or labor-force-related changes on labor demand indicates that wage
or income growth must be accompanied by productivity improvements, market expansion, technology
adoption, and increased production capacity; otherwise, labor costs may rise without corresponding growth in
employment demand.

In conclusion, the study confirms that the employment problem in Sistan and Baluchestan Province requires a
systems-oriented policy package rather than isolated interventions. Effective employment policy should
simultaneously address population dynamics, labor-force growth, private-sector development, fiscal policy,

liquidity direction, investment incentives, skill development, and institutional support. The system dynamics




approach used in this study provides a practical framework for understanding the structure of the employment
problem, simulating future behavior, and comparing the consequences of alternative policy scenarios before
implementation. Based on the results, the most effective strategy for improving employment in the province is
to combine targeted financial facilities, productive liquidity management, development-oriented public

spending, private-sector strengthening, and continuous monitoring of demographic and labor-market trends.
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