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Abstract:

This study aims to examine the impact of foreign direct investment (FDI) and human capital on export diversification in the
Persian Gulf countries, with emphasis on the threshold effect of human capital. An applied econometric design was employed
using annual panel data from eight Gulf countries (Iran, Iraq, Saudi Arabia, Oman, Qatar, Kuwait, Bahrain, and the UAE)
covering 2000-2022. The Panel Smooth Transition Regression (PSTR) model was applied to detect nonlinearity and determine
the human capital threshold influencing the FDI-export diversification relationship. Control variables included real per capita
income, trade openness, infrastructure, institutional quality, financial development, and natural resource rents. The results
revealed a nonlinear and threshold-dependent relationship between FDI, human capital, and export diversification. The
estimated human capital threshold was 4.85. Below this level, FDI significantly stimulated export diversification; beyond it,
the role of FDI diminished while human capital became a strong positive determinant. Real per capita income, trade openness,
infrastructure, and institutional quality consistently had positive effects across regimes, whereas natural resource rents
exerted a persistent negative impact. Achieving sustainable export diversification requires a phased policy approach: in early
development stages, targeted attraction of FDI should modernize production capacity; at advanced stages, enhancing human
capital quality enables economies to innovate and reduce reliance on external investment.
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Extended Abstract

Introduction

Export diversification has long been recognized as a fundamental pathway for reducing economic vulnerability and
promoting sustainable growth in developing and resource-dependent economies (Azizi et al., 2018; Mohammadi & Fekari
Sardeha'l, 2015). Overreliance on a narrow range of primary commodities or a single export product exposes economies to
external shocks, price volatility, and revenue instability (Vakataki'Ofa et al., 2016). By broadening the export basket and
enhancing participation in new sectors and markets, countries can stabilize foreign exchange earnings, foster technological
upgrading, and support structural transformation (Elhiraika & Mbate, 2014; Giri et al., 2019).

Two key drivers of export diversification that have gained increasing attention are foreign direct investment (FDI) and
human capital development. FDI serves as an essential channel for the transfer of advanced technology, managerial expertise,
and access to global production networks, which can help host economies move beyond commodity-based exports toward
manufactured and knowledge-intensive goods (Albiman et al., 2022; Tadesse & Shukralla, 2013). Yet, the positive impact of
FDI is not automatic; it depends critically on the absorptive capacity of the host economy, particularly its level of human
capital (Gamariel et al., 2022). Empirical evidence highlights that economies with low human capital struggle to internalize
knowledge spillovers and technological know-how associated with foreign investment (Golo, 2023; Mbondo et al., 2023).
Conversely, countries that invest in skill formation and education can better adapt and upgrade foreign technologies,
fostering innovation and diversification (Lee & Zhang, 2022).

Human capital, in turn, plays a central role not only by enabling domestic technological advancement but also by
facilitating the effective utilization and localization of imported know-how (Giri et al., 2019). Endogenous growth theory
underscores that the quality, not merely the quantity, of human capital matters for sustainable industrial upgrading (Elhiraika
& Mbate, 2014). Highly skilled labor enhances productivity, supports the creation of complex products, and strengthens the
competitiveness of exports (Amiri & Amini Daran, 2018). However, research suggests that the influence of FDI and human
capital on export diversification is dynamic rather than static and may follow a nonlinear, threshold-dependent pattern
(Gonzalez et al., 2017; Vogel, 2022). In the early stages of development, FDI often acts as the primary catalyst, but as the
workforce becomes more skilled, the economy gradually relies less on foreign inputs and more on domestic innovation
capacity (Golo, 2023).

Despite extensive literature on the determinants of export diversification globally, there is a clear knowledge gap regarding
resource-dependent and oil-exporting economies, especially in the Persian Gulf region (Javaheri et al., 2024). These
economies have historically depended on oil and gas revenues, creating structural vulnerabilities and the so-called “resource
curse” (Fosu, 2021). While they have attracted considerable FDI inflows, the translation of these investments into a more
diversified export base remains uncertain (Luc et al., 2024; Tavasolinia et al., 2024). Most prior domestic studies have used
linear econometric models and failed to capture potential threshold effects of human capital (Motash Yarahamadi et al.,
2021; Shahrazi et al., 2018).

This study addresses this gap by applying an advanced nonlinear econometric approach—Panel Smooth Transition
Regression (PSTR)—to examine how FDI and human capital interact to shape export diversification across Persian Gulf

countries.
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Methods and Materials

This applied econometric study employed annual panel data for eight Persian Gulf countries—Iran, Iraqg, Saudi Arabia,
Oman, Qatar, Kuwait, Bahrain, and the United Arab Emirates—covering the period from 2000 to 2022. Export diversification
was measured using the Herfindahl index, where lower values represent higher diversification. The core explanatory variables
were FDI inflows and human capital, with human capital operationalized through gross secondary enrollment rates as a proxy
for workforce skill accumulation. Control variables included real per capita income (GDP per capita), trade openness,
infrastructure quality, institutional quality, financial development, and natural resource rents.

The study applied the Panel Smooth Transition Regression (PSTR) technique, a nonlinear econometric model capable of
detecting threshold-dependent relationships and regime shifts. Model specification followed the framework of Gonzalez et
al. (2017), allowing the coefficients of FDI to vary across regimes defined by human capital levels. The threshold level and
transition speed parameters were estimated through nonlinear least squares after confirming nonlinearity via statistical tests.
Model adequacy and residual diagnostics were carefully assessed to ensure robust results.

Findings

The analysis revealed a nonlinear and human-capital-dependent relationship between FDI and export diversification. The
estimated human capital threshold was identified at 4.85. Below this threshold, FDI exerted a strong and statistically
significant positive impact on export diversification, acting as a key driver of structural transformation and expansion of the
export base. However, once human capital surpassed the 4.85 threshold, the effect of FDI weakened and became statistically
insignificant, while the role of human capital itself became strongly positive and significant.

This shift indicates a developmental transition: in early stages, FDI facilitates entry into new sectors by transferring
knowledge and technology; in advanced stages, skilled domestic labor and innovation capacity become the main engines of
diversification.

Control variables also showed meaningful patterns. Real per capita income was positively associated with export
diversification across both regimes, suggesting that rising domestic demand and purchasing power support economies of
scale and industrial upgrading. Trade openness had a consistent and significant positive effect, underscoring the role of global
market integration and access to foreign inputs in expanding the export mix.

In contrast, natural resource rents demonstrated a persistent and negative effect on diversification, confirming the
resource curse hypothesis even when human capital levels were high. This indicates that dependence on oil and gas revenues
discourages investment in non-resource sectors and perpetuates concentration risk.

Furthermore, infrastructure development and institutional quality showed stable and significant positive effects across all
stages of development. Improved logistics, transport networks, and institutional efficiency reduce transaction costs,
encourage industrial diversification, and attract knowledge-intensive FDI. Meanwhile, financial development did not show a
consistently significant relationship, suggesting that broader structural and policy reforms may be needed to translate
financial capacity into export diversification outcomes.

Discussion and Conclusion

The study provides strong empirical evidence that the relationship between FDI and export diversification is nonlinear and
contingent upon the level of human capital. In the early development phase, foreign investment acts as a catalyst by bringing

advanced technology, managerial expertise, and access to new markets, but its benefits cannot fully materialize without a
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sufficiently skilled workforce. As human capital surpasses the identified threshold, domestic innovation capacity expands,
enabling economies to reduce dependence on external capital and generate diversified, competitive exports from within.

This finding aligns with the growing consensus in the literature that absorptive capacity determines the effectiveness of
FDI. Similar threshold effects have been reported in African contexts, where economies with higher education and skill levels
convert FDI into diversified and sophisticated exports more effectively (Golo, 2023; Mbondo et al., 2023). It also echoes
(Vogel, 2022) and (Gonzalez et al., 2017), who argue that ignoring nonlinearity leads to underestimating the role of human
capital in shaping long-term development dynamics.

The positive and persistent effects of trade openness and income growth reaffirm the importance of macroeconomic
stability and market integration for supporting export transformation (Albiman et al., 2022; Azizi et al., 2018). Conversely, the
enduring negative influence of natural resource rents underscores the structural constraints faced by oil-dependent
economies and highlights the urgent need for resource revenue management strategies to avoid rent-seeking and Dutch
disease effects (Fosu, 2021).

The results also emphasize that infrastructure and governance quality are critical enabling conditions. Strong transport
systems and transparent, efficient institutions amplify both the benefits of FDI and the innovative potential of domestic firms
(Mansourlakouraj et al., 2024; Marjanovi¢, 2024; Rehman & Sohag, 2023). This suggests that a comprehensive diversification
strategy must integrate investment in human capital with institutional reforms and infrastructure upgrades.

For policy makers in the Persian Gulf region, these findings suggest a phased and adaptive strategy for export
diversification. Early-stage economies should prioritize targeted attraction of FDI in sectors with strong technology transfer
potential, supported by trade liberalization and infrastructure development. As human capital accumulates and crosses the
identified threshold, the focus should shift toward enhancing the quality of education, fostering research and development,
and supporting domestic innovation ecosystems to achieve long-term export resilience.

Ultimately, the study contributes to a deeper understanding of how FDI and human capital interact in shaping export
diversification trajectories in resource-rich economies. By identifying a quantifiable human capital threshold, it provides
actionable insights for designing evidence-based industrial and education policies. This approach can help countries transition
from resource dependency to sustainable, innovation-driven growth while mitigating external vulnerabilities and positioning

themselves competitively in global markets.
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