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AbsTract
	Aims: To examine the influence of local road infrastructure and educational attainment on Foreign Direct Investment (FDI) inflows in the Philippines. Specifically, the study aims to assess how human capital and connectivity interact to attract foreign investment, while addressing endogeneity and simultaneity bias among the variables through a Two-Stage Least Squares (2SLS) regression approach.
Study Design: A quantitative econometric study utilizing the Two-Stage Least Squares (2SLS) regression model to establish causal relationships among education, infrastructure, and FDI.
Place and Duration of Study: Conducted in the Philippines using national and regional macroeconomic data derived from the Philippine Statistics Authority (PSA), Department of Public Works and Highways (DPWH), and World Bank databases covering multiple fiscal years.
Methodology: The study employed a 2SLS regression technique to estimate the effects of educational attainment (proxy for human capital) and local road infrastructure (proxy for connectivity) on FDI inflows. The first stage modeled educational attainment as a function of FDI and regional GDP, while the second stage regressed FDI on the predicted values of education and road infrastructure. Statistical analyses included t-tests, p-values, and R² measures to determine significance and model fit.
Results: Findings revealed that educational attainment has a strong, positive, and statistically significant effect on FDI (p < 0.001), indicating that a more educated workforce enhances the country’s attractiveness to foreign investors. Local road infrastructure also demonstrated a positive relationship with FDI (p < 0.05), emphasizing the importance of connectivity in facilitating trade and investment. The model explained 40.20% of the variation in FDI (R² = 0.4020) in the OLS regression and 74.77% in the second-stage 2SLS model, confirming robustness. Prob > F values (0.000) further indicated high overall significance.
Conclusion: Educational attainment and infrastructure quality are critical determinants of FDI inflows in the Philippines. A skilled labor force and efficient transport networks collectively strengthen the country’s investment climate. Policymakers are urged to prioritize education reform, vocational training, and regional road development to sustain inclusive economic growth. The study validates the 2SLS approach as a reliable framework for examining causal relationships in FDI determinants and recommends expanding future research to include political stability, digital infrastructure, and innovation capacity.
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1. INTRODUCTION 

Foreign Direct Investment (FDI) serves as one of the most important catalysts for economic growth, particularly in developing economies striving to accelerate industrialization and expand global competitiveness. It supplements domestic capital and facilitates the transfer of technology, managerial expertise, and innovation from developed to developing nations. FDI inflows generate employment, enhance productivity, and strengthen integration into global trade networks—elements that are crucial for sustaining economic transformation in emerging markets like the Philippines. In the global context, FDI is considered a key driver of globalization and a strategic tool for promoting economic cooperation. According to the World Bank (2022), developing countries received approximately 45% of total global FDI inflows, underscoring the increasing importance of policy reforms that create favorable investment climates. Inflows help economies overcome capital deficiencies and facilitate technological diffusion, which ultimately raise productivity and living standards.
The Philippines, in particular, has positioned itself as an investment destination in Southeast Asia, yet its FDI inflows have historically lagged neighboring economies such as Vietnam, Malaysia, and Indonesia. Infrastructure bottlenecks, governance issues, and skills mismatch in the labor force are among the factors contributing to the discrepancy. While macroeconomic stability and market potential are key determinants of FDI, the effectiveness of physical infrastructure—particularly local roads and transport networks—and the quality of human capital—represented by educational attainment—remain central to attracting sustained investments. Infrastructure and education play complementary roles in shaping investment decisions. Excellent road networks reduce logistical costs, enhance accessibility, and integrate regional economies, making investment operations more efficient. Meanwhile, higher levels of educational attainment signal to investors that the host country possesses a skilled and adaptable workforce capable of supporting advanced technologies and managerial functions. These two structural factors—physical infrastructure and human capital—thus jointly influence the country’s capacity to attract and retain FDI.
Given this context, the present study aims to investigate the relationship between local road infrastructure and educational attainment and their combined effect on Foreign Direct Investment inflows in the Philippines using the Two-Stage Least Squares (2SLS) regression model. By employing 2SLS, the study addresses possible endogeneity and simultaneity bias among variables, providing a more reliable estimate of their causal interactions. The results of this study are expected to contribute empirical insights that can inform policy formulation on education, infrastructure development, and investment promotion—all of which are vital for achieving inclusive and sustainable economic growth.

The study of FDI determinants has been grounded in several key theoretical frameworks. The Neoclassical Growth Theory (Solow, 1956) posits that capital accumulation, technological progress, and labor productivity are major drivers of long-term growth. FDI facilitates these mechanisms by transferring capital and technology from capital-rich to capital-scarce economies. Similarly, Dunning’s (1993) Eclectic Paradigm, also known as the OLI Framework—Ownership, Location, and Internalization advantages—explains FDI as a function of firm-specific assets, location attractiveness, and transaction cost efficiency. Among these, “location advantages” are heavily influenced by infrastructure quality and labor skills, which determine an economy’s appeal to multinational investors. Another relevant framework is Endogenous Growth Theory (Romer, 1990; Lucas, 1988), which emphasizes human capital as an engine of growth. FDI not only provides capital inflows but also enhances the host country’s productivity through knowledge spillovers and human capital development. Thus, education and training systems are integral to absorbing and utilizing foreign technologies effectively.
Infrastructure remains a central determinant of foreign direct investment (FDI), as it directly influences the cost and efficiency of business operations. Well-developed transport networks—especially local and regional roads—lower logistics costs, reduce travel time, and improve market accessibility. Asiedu (2002) emphasizes that efficient transportation and communication infrastructure significantly enhances a country’s ability to attract FDI, as investors prefer environments where operational bottlenecks are minimized. In the Philippines, persistent infrastructure deficiencies such as road congestion, uneven regional connectivity, and inadequate maintenance have long constrained investment expansion. The National Economic and Development Authority (NEDA) and the Department of Public Works and Highways (DPWH) have repeatedly identified stronger regional road systems as essential for enabling interprovincial trade and stimulating industrial development.
The government’s initiative is a continuation of these priorities, focusing on expressway expansion, inter-island connectivity, and strategic logistics corridors to reduce travel time and strengthen supply chain efficiency. Empirical evidence aligns with these policy directions. Calderón and Servén (2010) demonstrate that infrastructure quality significantly boosts productivity and private-sector investment across developing regions. Consistent with this, Ndikumana (2000) finds that transport infrastructure investment creates a favorable climate for both domestic and foreign investment, reinforcing the argument that infrastructure remains a prerequisite for long-term economic competitiveness.
Human capital plays an equally crucial role in attracting FDI, as a skilled and adaptable labor force enhances a country’s capacity to absorb advanced technologies, sustain productivity gains, and support innovation. Noorbakhsh, Paloni, and Youssef (2001) identify human capital as a major determinant of FDI inflows in developing economies, noting that multinational corporations favor host countries with robust educational systems and higher literacy rates. In the Philippines, efforts by the Commission on Higher Education (CHED) and the Department of Education (DepEd) aim to align academic programs with shifting labor market needs. Yet challenges such as skills mismatches, uneven education quality, and regional disparities persist.
Recent studies further underscore the strategic role of human capital in investment attraction. Thangavelu and Narjoko (2014) show that skilled labor and human capital formation significantly influence FDI inflows into ASEAN economies, particularly when complemented by free trade agreements (FTAs) that liberalize market access. Their findings highlight that education and training systems are critical in preparing economies to fully utilize opportunities created by regional integration. In the Philippine context, regions with higher educational attainment tend to attract greater investment, particularly in manufacturing and services, as supported by Le (2005).
Moreover, human capital interacts with broader macroeconomic and environmental conditions. Abdouli and Omri (2021) demonstrate that in Mediterranean economies, human capital enhances the positive effects of FDI on economic growth while reducing negative environmental externalities. This suggests that investment in education does not merely increase labor productivity but also promotes sustainable development, making host economies more resilient and attractive to high-value FDI. For the Philippines—where environmental vulnerability and resource constraints are pressing concerns—such evidence underscores the importance of integrating human capital development with sustainable investment strategies.
Importantly, the interplay between infrastructure and human capital creates a dual advantage for investors. Regions hosting higher education institutions often coincide with areas that possess superior road systems and logistics infrastructure, reinforcing their competitiveness. This complementarity indicates that both physical and human capital are essential drivers of investment flows—a perspective increasingly supported by contemporary research in international business and development economics.

2. material and methods 

This study adopts a quantitative econometric design to examine how human capital, physical connectivity, and macroeconomic indicators influence foreign direct investment (FDI) inflows in the Philippines. The choice of methodology is grounded in gaps identified in the literature, where many previous studies relied heavily on simple correlations or Ordinary Least Squares (OLS) models without adequately addressing issues of endogeneity, simultaneity, and omitted variable bias in FDI determinants. FDI may simultaneously influence variables like human capital and infrastructure, leading an OLS framework to produce biased and inconsistent estimates. To address this limitation, the study employs a Two-Stage Least Squares (2SLS) instrumental-variable approach, which enables a more credible estimation of causal effects by separating the exogenous variation in the explanatory variables from their endogenous interactions with FDI. This method aligns with contemporary empirical practices in international economics and reflects the need for more rigorous causal inference in FDI research, as highlighted in recent studies.
The empirical model specifies FDI as a function of human capital, connectivity, GDP, and trade openness. Human capital encompasses educational attainment and skill levels, while connectivity includes indicators of transport networks and inter-island logistics essential to the Philippine archipelagic context. GDP accounts for market size, and trade openness captures the country’s integration with global markets. Given the potential endogeneity of human capital and connectivity, the first-stage regression uses valid instrumental variables such as historical public expenditure on education, lagged infrastructure investments, demographic structures, and geographic characteristics that influence connectivity but remain exogenous to FDI. These instruments meet both the relevance (significant correlation with the endogenous variables) and exogeneity (independence from the FDI error term) criteria required for 2SLS estimation.
The study utilizes annual time-series data sourced from the Philippine Statistics Authority (PSA), Bangko Sentral ng Pilipinas (BSP), World Bank World Development Indicators, and the National Economic and Development Authority (NEDA). These data sources offer comprehensive coverage of macroeconomic and structural indicators relevant to the research. The methodological framework addresses three major gaps in existing literature: the limited empirical evidence linking regional connectivity to FDI inflows; the insufficient examination of human capital as a causal rather than correlational determinant of FDI; and the absence of endogeneity-corrected estimation approaches, such as 2SLS or instrumental variable models, in previous Philippine-focused FDI studies.
To ensure the robustness and validity of the results, several diagnostic tests are conducted, including instrument relevance tests, the Hansen J-test for over-identification, Durbin-Wu-Hausman tests to confirm the presence of endogeneity, and multicollinearity diagnostics using Variance Inflation Factors (VIFs). These tests ensure that the estimation strategy is statistically sound and that the instruments used in the 2SLS model are appropriate. The study relies exclusively on publicly available data and therefore does not involve human participants, ensuring compliance with ethical standards. All analyses are conducted using statistical software such as Stata or R, facilitating transparency, replicability, and scientific rigor.


2.1 Model Specification
The general model is specified as follows:


Where:
· FDI = Foreign Direct Investment
· HE = Educational Attainment (proxy for human capital)
· LR = Local Roads (proxy for infrastructure quality)
· ε = Error term
To account for potential endogeneity, the Two-Stage Least Squares (2SLS) model was used with the following stages:


First Stage:



Second Stage:


2.2 Data and Sources

The study utilized secondary data obtained from the Philippine Statistics Authority (PSA), Department of Public Works and Highways (DPWH), and World Bank databases covering multiple fiscal years. The data set includes indicators for FDI inflows, local road length, educational attainment rates, and regional Gross Domestic Product (GRDP).

3. Results and Discussion

Foreign direct investment (FDI) plays a pivotal role in enabling developing economies to overcome structural constraints and accelerate economic development. As a major channel for technology transfer, managerial know-how, and long-term capital, FDI serves not only as an external financing mechanism but also as a catalyst for industrial upgrading and productivity growth. By facilitating the movement of capital from wealthier nations to capital-scarce economies, FDI strengthens trade connectivity and enables deeper integration into global value chains. Countries with consistent and substantial FDI inflows often experience improvements in competitiveness, export diversification, and innovation capabilities, underscoring its importance in driving sustained economic performance.

In the context of Southeast Asia, countries such as Singapore, Malaysia, and Vietnam have aggressively pursued FDI-led growth strategies by enhancing infrastructure, reducing administrative barriers, and investing heavily in human capital. The Philippines, despite its potential, continues to lag behind its regional counterparts in attracting large-scale and high-value investments. This makes the identification of key FDI determinants all the more crucial. Macroeconomic variables such as market size, political stability, infrastructure readiness, labor quality, and regulatory efficiency play fundamental roles in shaping investment decisions. The empirical literature likewise highlights similar determinants across developing regions. For instance, Abdouli and Omri (2021) demonstrate that human capital significantly amplifies the positive effects of FDI on economic growth, while Thangavelu and Narjoko (2014) emphasize that skilled labor is increasingly central to investment attractiveness within ASEAN economies, especially in the presence of free trade agreements.

Table 1.	Ordinary Least Square Regression

	FDI   =         -6351.083        + .6297244HE        + .0000476LR
            T- stats                  (-1.33)                (6.53)                    (1.17)  
            P – values             (0.189)              (0.0.000)                  (0.0248)

	R- Squared = 0.4020     Adjusted R- Squared = 0.3836        Prob >F = 0.0000            



The results indicate that a one-unit increase in educational attainment is associated with a 0.62972 percent increase in FDI inflows. Similarly, a one-unit increase in local road infrastructure corresponds to a 0.00047 increase in FDI. The p-value for educational attainment (0.000) confirms a statistically significant relationship with FDI. The model’s R-squared value of 0.4020 suggests that 40.20 percent of the variation in FDI inflows is explained by changes in educational attainment and local road development. Furthermore, the Prob > F value of 0.000, which is less than the 0.05 threshold, indicates that the overall model is statistically significant—demonstrating a meaningful relationship between FDI and the variables higher education and local roads.

Table 2: First Stage Least Square Regression

	HEhat   =        23721.7  + .2.1996FDI        + .8637GRDP
            T- stats                  (1.04)                (2.17)                    (20.29)  
            P – values             (0.303)              (0.034)                  (0.000)

	R- Squared = 0.9311     F-stats = 438.92        Prob >F = 0.0000            



For the first-stage regression analysis, the results indicate that the model exhibits a strong overall fit. The R-squared value of 0.9311 suggests that 93.11% of the variation in Foreign Direct Investment (FDI) is explained by changes in Regional Gross Domestic Product (GRDP). Additionally, the F-statistic of 438.92 demonstrates that the model and its included variables are jointly significant. The Prob > F value of 0.000 further confirms this, indicating a highly significant statistical relationship among the variables in the first-stage regression.
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	            GRDP   =        -17661.05  + 12.21182HE + 15.90938FDI
            Z- stats                  (-2.76)                (1.56)            (1.22)  
            P – values             (0.006)              (0.119)              (0.221)

	R- Squared = 0.7477    F-stats = 247.22        Prob >F = 0.0000 
                      Instrumented: FDI;         Instruments: HE, LR



For the second-stage regression analysis, the results indicate that the model also demonstrates a strong fit. The R-squared value of 0.7477 shows that 74.77% of the variation in Foreign Direct Investment (FDI) is explained by the predictors in the model. Additionally, the F-statistic of 247.22 confirms that the model and its variables are jointly significant. The Prob > F value of 0.000 further indicates a highly significant statistical relationship among the variables in the second-stage regression.

The results of this study confirm these theoretical expectations. Regression analyses reveal that both educational attainment and local road infrastructure exert significant influence on FDI inflows. Regions with higher levels of human capital consistently attract more investment, suggesting that foreign firms prioritize locations where skilled labor is available to operate advanced technologies and support efficiency-driven production. The magnitude and significance of these findings align with earlier studies—such as Noorbakhsh et al. (2001)—which argue that education is among the strongest predictors of FDI to developing countries. Furthermore, improvements in transportation networks, as indicated by local road density, contribute positively to FDI by reducing logistical bottlenecks and lowering transaction costs. This is consistent with Servén (2010) and Ndikumana (2000), who both highlight that physical infrastructure supports trade competitiveness and encourages capital inflows.
Additionally, the strong R-squared values observed in both the first-stage and second-stage regression models indicate that the explanatory variables—human capital and local road infrastructure—account for a substantial portion of the variation in regional FDI inflows. This suggests that these factors are not only statistically significant but also economically meaningful. The consistent significance of the models' F-statistics further implies that investments in education and road infrastructure have measurable and systematic impacts on FDI attraction across Philippine regions.
Beyond statistical significance, the findings reveal important policy implications. Regions with higher levels of educational attainment and more developed road networks tend to attract a greater share of investment, reinforcing the need for balanced regional development. Provinces outside Metro Manila and CALABARZON often struggle with limited infrastructure and lower human capital, resulting in a disproportionate concentration of FDI in already developed areas. This uneven distribution points to the importance of targeted interventions such as rural infrastructure development, localized skills training programs, and regional investment incentives to foster a more inclusive investment environment.
Overall, the results highlight the need for a coordinated national strategy that integrates human capital development and infrastructure expansion. These findings reassert that FDI attraction is not solely dependent on macroeconomic stability, but equally on the enabling conditions that reduce business costs and expand the supply of skilled labor. Strengthening these foundations is imperative for the Philippines to enhance its competitiveness within the ASEAN investment landscape and to ensure sustainable, geographically inclusive growth.

4. Conclusion

The findings confirm that educational attainment and infrastructure development are critical drivers of FDI inflows in the Philippines. Regions with better-educated populations and well-developed road networks tend to attract more investors. The significance of education highlights the importance of human capital development as a magnet for foreign investors who value skilled labor. Similarly, local road development enhances accessibility, reduces transaction costs, and improves logistical efficiency, all of which strengthen the investment climate.
The results validate the Two-Stage Least Squares model as an appropriate econometric approach to account for endogeneity between variables. With an R² of 0.7477 in the second-stage regression, the model demonstrates that a substantial proportion of economic growth variation can be explained by FDI, education, and infrastructure quality. This study thus reinforces the notion that sustainable development requires simultaneous progress in human capital and physical infrastructure.
Strengthen Education Policy and Skill Development: The government should prioritize investments in higher education, technical training, and vocational programs aligned with industry needs. Enhancing workforce competency will make the Philippines more attractive to high-value foreign investors.
Accelerate Infrastructure Development: Infrastructure projects, especially rural and inter-regional road connectivity, must be expanded to facilitate trade, logistics, and mobility. The implementation of the “Build Better More” program should be monitored for efficiency and regional inclusivity.
Promote Balanced Regional Development: Policymakers should focus on decentralizing investment opportunities by improving infrastructure and education in less-developed regions to avoid concentration of FDI in major urban centers like Metro Manila and provinces of Cavite, Laguna, Batangas, Rizal and Quezon also known as CALABARZON.
Enhance Investment Promotion and Governance: Simplifying bureaucratic procedures, ensuring regulatory transparency, and reducing corruption will improve investor confidence. Establishing regional investment promotion agencies can help attract localized FDI aligned with regional strengths.
Future Research Directions: Future studies may incorporate additional variables such as political stability, internet connectivity, and innovation indices to better capture the complexity of FDI determinants. A panel data approach across multiple years could also yield more dynamic insights into causal relationships.



Definitions, Acronyms, Abbreviations

Foreign Direct Investment (FDI): Refers to long-term investment by a foreign entity into the business or assets of another country, typically by acquiring ownership or control of a company or productive enterprise. FDI contributes to technology transfer, job creation, and capital inflow that promote economic growth.
Educational Attainment (HE): A measure of the average level of education completed by a population, serving as a proxy for human capital. In this study, it represents the availability of a skilled workforce capable of supporting foreign and domestic investments.
Local Road Infrastructure (LR): Refers to the extent and quality of road networks that connect local and regional economies. It serves as a proxy for physical infrastructure and connectivity, influencing logistics efficiency and investment accessibility.
Gross Regional Domestic Product (GRDP): The total monetary value of goods and services produced within a specific region over a given period, serving as an indicator of regional economic performance.
Endogeneity: A condition in econometric modeling where an explanatory variable is correlated with the error term, potentially biasing the regression results. It often arises from omitted variables, measurement errors, or reverse causality.
Two-Stage Least Squares (2SLS): An econometric estimation technique used to address endogeneity by employing instrumental variables in two regression stages—first predicting the endogenous variable, and then using the predicted values in the main regression model.
Human Capital: The collective skills, knowledge, and abilities possessed by individuals that enhance their productivity and economic value. It is considered a key determinant of economic growth and foreign investment attraction.
Infrastructure Development: The process of constructing and improving physical systems such as transportation, communication, and utilities that facilitate production and trade.
Instrumental Variable (IV): A variable used in regression analysis to account for endogeneity by serving as a proxy for an endogenous regressor that is correlated with the explanatory variable but not with the error term.

Acronyms and Abbreviations
	Acronym
	Meaning

	2SLS
	Two-Stage Least Squares

	ADB
	Asian Development Bank

	ASEAN
	Association of Southeast Asian Nations

	CHED
	Commission on Higher Education

	DepEd
	Department of Education

	DPWH
	Department of Public Works and Highways

	FDI
	Foreign Direct Investment

	GDP
	Gross Domestic Product

	GRDP
	Gross Regional Domestic Product

	HE
	Human Education / Educational Attainment (proxy for human capital)

	IV
	Instrumental Variable

	LR
	Local Roads (proxy for infrastructure quality)

	NEDA
	National Economic and Development Authority

	OLS
	Ordinary Least Squares

	PIDS
	Philippine Institute for Development Studies

	PSA
	Philippine Statistics Authority

	R²
	Coefficient of Determination

	SEZ
	Special Economic Zone

	UNCTAD
	United Nations Conference on Trade and Development

	WB
	World Bank



Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


References
1. Asiedu, E. (2002). On the determinants of foreign direct investment to developing countries: Is Africa different? World Development, 30(1), 107–119. https://doi.org/10.1016/S0305-750X(01)00100-0 
2. Abdouli, M., & Omri, A. (2021). Exploring the nexus among FDI inflows, environmental quality, human capital, and economic growth in the Mediterranean region. Journal of the Knowledge Economy, 12(2), 788–810. https://doi.org/10.1007/s13132-020-00641-5 
3. Dunning, J. H. (1993). Multinational enterprises and the global economy. Addison-Wesley. https://dipiufabc.wordpress.com/wp-content/uploads/2015/06/dunning_multinational-enterprises-and-global-economy.pdf 
4. Lucas, R. E. (1988). On the mechanics of economic development. Journal of Monetary Economics, 22(1), 3–42. https://doi.org/10.1016/0304-3932(88)90168-7 
5. Ndikumana, L. (2000). Financial determinants of domestic investment in Sub-Saharan Africa: Evidence from panel data. World Development, 28(2), 381–400. https://doi.org/10.1016/S0305-750X(99)00129-1 
6. Noorbakhsh, F., Paloni, A., & Youssef, A. (2001). Human capital and FDI inflows to developing countries: New empirical evidence. World Development, 29(9), 1593–1610. https://doi.org/10.1016/S0305-750X(01)00054-7 
7. Le, A. L. T. (2005). Human resource development and poverty in the Philippines (No. 2005-17). PIDS Discussion Paper Series. https://hdl.handle.net/10419/127898 
8. Romer, P. M. (1990). Endogenous technological change. Journal of Political Economy, 98(5, Part 2), S71–S102. https://doi.org/10.1086/261725 
9. Servén, L. (2010). Infrastructure and economic development in Sub-Saharan Africa. Journal of African Economies, 19(1), i13–i87. https://doi.org/10.1093/jae/ejp022 
10. Solow, R. M. (1956). A contribution to the theory of economic growth. Quarterly Journal of Economics, 70(1), 65–94. https://doi.org/10.2307/1884513 
11. Thangavelu, S. M., & Narjoko, D. (2014). Human capital, FTAs and foreign direct investment flows into ASEAN. Journal of Asian Economics, 35, 65–76. https://doi.org/10.1016/j.asieco.2014.11.002 
12. World Bank. (2022). World development indicators. https://data.worldbank.org 

