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Introduction

Rural development is fundamental to sustainable growth, with rural employment serving as both a driver
and outcome of this process. However, rural areas in developing regions often face structural barriers—
weak infrastructure, limited finance, and institutional inefficiencies—that hinder job creation.
Entrepreneurship offers a strategic pathway to overcome these challenges by fostering small enterprises,
diversifying local economies, and promoting innovation.

Guided by the Global Entrepreneurship Monitor (GEM) framework, this study examines how individual,
institutional, and environmental dimensions of entrepreneurship jointly influence rural employment.
Recognizing that economic activities exhibit spatial interdependence, we employ spatial econometric
methods to capture both local and cross-regional effects. The analysis focuses on Sistan and Baluchestan
Province, a less-developed region of Iran, using county-level panel data from 2006-2022 (lranian
calendar: 1385-1401).

Materials and Methods

This applied, gquantitative study uses spatial panel data from official Iranian sources. The dependent
variable is the rural employment share (population aged 15+). The core independent variable is a
composite entrepreneurship index, constructed via Principal Component Analysis from indicators on
registered rural entrepreneurs (by gender, education, sector, and jobs created). Control variables include
the economically active population, adjusted wage rate, and public capital investment.

We estimate a Spatial Autoregressive Model (SAR) to account for spatial dependence, enabling
decomposition of effects into direct (within-county) and indirect (spillover to neighbors). A row-
standardized spatial weight matrix based on Queen contiguity defines neighborhood relationships.
Diagnostic tests—Moran's | for spatial autocorrelation, Lagrange Multiplier tests for model specification,
CIPS for panel stationarity, and AIC/BIC for model selection—confirmed the appropriateness of the SAR
framework.
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Results and Discussion

Estimation results show a significant spatial autoregressive coefficient (p = 0.39, p<0.01), indicating that
nearly 40% of rural employment variation in a county is associated with employment in neighboring
counties—confirming strong spatial spillovers.

The entrepreneurship index has a positive and significant total effect (0.36) on rural employment.
Decomposition reveals a direct effect of 0.25 and an indirect spillover effect of 0.11, implying that
entrepreneurship investments generate benefits beyond administrative boundaries. Among controls, the
economically active population and public capital investment positively affect employment, while the
wage rate shows a negative association, consistent with labor demand theory in low-margin rural
enterprises.

These findings suggest that entrepreneurial activities stimulate local job creation while diffusing
knowledge, networks, and opportunities to adjacent areas—a pattern aligned with innovation diffusion
theory. Infrastructure investments further amplify these effects by reducing transaction costs and
enhancing market connectivity.

Conclusions

Three key implications emerge: (1) Rural employment is inherently spatial; effective policies must adopt a
regional-network perspective rather than isolated county-level interventions. (2) Entrepreneurship acts as a
multiplier, where investments in individual, institutional, and environmental dimensions yield
compounded regional employment gains through spillovers. (3) Policy packages should be integrated; for
example, wage policies should align with productivity enhancements, and infrastructure development
should be coupled with entrepreneurial support.

Recommendations: Foster regional clusters of rural enterprises; expand entrepreneurship training and rural
innovation hubs; establish inter-county knowledge-sharing platforms; link wage incentives to productivity
gains; prioritize connectivity infrastructure (transport, digital, energy) with a regional lens; and design
targeted programs for women and youth entrepreneurs.

This study demonstrates that integrating spatial analysis with entrepreneurship frameworks provides a
robust foundation for rural employment policy in less-developed regions, emphasizing the need to
transcend administrative boundaries in planning.

Keywords: Rural Employment; Entrepreneurship Indices; Spatial Analysis; Spatial Autoregressive Model
(SAR); Spatial Spillover; Sistan and Baluchestan.
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