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Abstract

In resource-constrained economies, sustainable growth requires the design of integrated and
evidence-based policies. This study aims to investigate the nonlinear and interactive effects of human
capital productivity growth and the share of financial facilities allocated to small and medium-sized
enterprises (SMEs) on economic growth. South Korea is selected as a benchmark due to its successful
experience in entrepreneurial policy-making, institutional coordination, and SME development. The
research is applied in nature and adopts a quantitative approach. A response surface methodology
(RSM) with a central composite design (CCD) was employed to estimate a second-order full
quadratic regression model. The dataset consists of time-series data on South Korea's economic
performance from 2001 to 2024. Variables include human capital productivity growth rate, the
proportion of SME-targeted loans, and GDP growth as the dependent variable. All statistical analyses
were conducted using Design-Expert software. The results show that human capital productivity has
the strongest positive effect on economic growth (coefficient = 1.22), with an optimal threshold of
8.8%. The share of financial facilities to SMEs also has a significant but nonlinear effect, with an
optimal level of 82.5%. Moreover, the positive interaction effect (coefficient = 0.125) reveals that
economic growth is maximized when both policies are implemented simultaneously and in balance.
These findings challenge the traditional linear view of development policies. This study highlights
the necessity of combining targeted financial support with strategic investments in workforce skills.
Drawing on South Korea's policy model, the results offer a practical framework for formulating
entrepreneurial economic policies in Iran, focusing on institutional reform, skill-based education,
optimized credit allocation, and integrated SME support mechanisms.
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Extended Abstract

Introduction

Sustainable economic development in resource-constrained countries requires multidimensional
strategies that effectively integrate human capital enhancement with institutional financial support.
SMEs are central to innovation, employment, and productivity in emerging economies. However,
the effectiveness of financial and human capital policies depends on their coordination and optimal
implementation. South Korea, due to its successful SME development strategies and institutional
alignment, serves as an exemplary model for this study. The objective is to assess how changes in
human capital productivity and SME-targeted financial support interactively affect economic growth
and to identify their optimal levels using advanced quantitative methods.

Materials and Methods

This applied study uses a quantitative design based on Response Surface Methodology (RSM), a
statistical technique for exploring nonlinear relationships and optimal conditions. A Central
Composite Design (CCD) was employed to construct a second-order full quadratic regression model.
The dependent variable is the economic growth rate, while the independent variables include the
growth rate of human capital productivity and the share of loans allocated to SMEs from total
corporate credit. The data were extracted from international databases, including the OECD and
World Bank, for the years 2001 to 2024. Statistical analyses were conducted using Design-Expert
software.

Results and Discussion

The analysis revealed that human capital productivity has the highest direct positive effect on
economic growth, with a linear coefficient of 1.22 and an optimal growth threshold of 8.8%. The
share of SME-targeted financial facilities also shows a significant nonlinear effect, with a positive
linear coefficient of 0.15 and a negative squared term of -0.2424, indicating diminishing returns
beyond the 82.5% threshold. The interaction between the two variables (coefficient = 0.125) is
positive and statistically significant, suggesting that economic growth is maximized when both
factors increase concurrently and within optimal ranges. Additionally, sensitivity analysis using
desirability function optimization indicated that the optimal combination of 8.8% human capital
productivity growth and 82.5% SME loan share leads to an estimated economic growth rate of
approximately 4.8%, exceeding the average of the first quarter of the 21st century. These findings
confirm the importance of harmonized policy interventions and challenge the traditional linear
assumptions of development planning.

Conclusion and Recommendations

This research provides a comprehensive and data-driven framework for economic policymaking,
particularly in developing countries. The key finding is that isolated increases in either productivity
or financial support yield suboptimal results, while their joint and balanced optimization significantly
boosts economic growth. The study underscores the importance of coordinated institutional
structures, strategic investment in workforce training, SME credit reforms, and regulatory
improvements. Lessons drawn from South Korea’s experience can inform targeted reforms in Iran,
especially regarding institutional capacity, policy integration, and SME ecosystem development. The
results highlight the necessity of replacing fragmented and uniform policies with flexible, evidence-
based, and context-sensitive strategies.
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