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This paper examines the combined impact of human capital and institutional quality on 

economic growth, using data from a panel of 62 developing countries between 2000 and 

2020. Addressing heterogeneity and endogeneity using Panel-Corrected Standard Errors 

and dynamic System-GMM estimations, the results demonstrate that both education and 

institutional have a positive impact on economic growth, whether measured in aggregate 

or disaggregated forms.  

A key finding is the complementary interaction between human capital and 

institutional. Education significantly promotes growth in upper-middle- and high-income 

countries with strong institutions, but has a weak or even negative effect in low-income 

countries with weak governance, suggesting the presence of institutional thresholds. 

 These results emphasise the vital role of institutions, such as property rights, political 

stability, regulatory quality, bureaucratic efficiency and corruption control, in enabling 

human capital to generate sustainable growth. The study underscores the need to align 

education policies with institutional reforms in developing economies. 
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1    Introduction 

The role of institutions in shaping the relationship between human capital and economic growth 

has become a central question in the fields of development and transition economics. The 

origins of this debate can be traced back to the seminal contribution of Solow (1956), whose 

growth accounting framework demonstrated that capital accumulation alone cannot fully 

explain economic growth, leaving a substantial unexplained component, commonly referred to 

 
Gourmhar: Corresponding author: hichamkgoumrhar@gmail.com; Akodad: s.akodad@gmail.com    

©  2026  Hicham Goumrhar and Safae Akodad. Licensed under the Creative Commons Attribution - 

Noncommercial 4.0 Licence (http://creativecommons.org/licenses/by-nc/4.0/. 

Available at http://rofea.org. 

 
 

mailto:hichamkgoumrhar@gmail.com
mailto:s.akodad@gmail.com


Review of Economic Analysis 18 (2026) 263-287 

 

264 

 

 

 

www.RofEA.org 

 

as the Solow residual, attributed to technological progress. Subsequent developments in 

endogenous growth theory have sought to explain this residual by emphasizing the roles of 

human capital, innovation, and knowledge accumulation. More recently, the institutional 

literature, notably North (1990) and Acemoglu et al., (2001), has further extended this 

perspective by arguing that economic performance depends critically on the quality of 

institutions, which shape the incentives and conditions under which human capital can 

effectively contribute to sustained growth. 

Education is widely recognised as a fundamental driver of productivity and innovation, and 

is considered to be a key component of human capital. However, the efficacy of this approach 

is contingent upon the prevailing institutional environment. The development of robust and 

inclusive institutions is conducive to the accumulation of knowledge, primarily by ensuring the 

security of property rights, facilitating equitable access to education, and mitigating distortions 

such as corruption and political instability. Conversely, weak institutions may divert human 

capital towards unproductive or rent-seeking activities, thereby reducing its contribution to 

growth (North, 1990; Hall and Jones, 1999; Acemoglu et al., 2001). 

This paper contributes to the existing literature by empirically examining the interaction 

between institutional quality and human capital in a sample of 62 developing countries over the 

period 2000–2020. The analysis draws on data from Barro and Lee (2021) and Kaufmann et al. 

(2010). Using both Panel-Corrected Standard Errors (PCSE) and dynamic System-GMM 

estimations, the study investigates the conditional nature of education-led growth within 

different institutional contexts. In contrast to the existing literature, this paper explicitly focuses 

on the complementarity between institutional quality and human capital and examines how this 

relationship varies across income groups. 

The central research question is: To what extent does institutional quality shape the growth 

effects of human capital in developing countries? The objective is to move beyond the debate 

on whether institutions or human capital matter more, and instead, to identify the conditions 

under which they act as mutually reinforcing drivers of economic growth. 

This study adopts a positivist paradigm and relies on quantitative methods. It follows a 

hypothetico-deductive approach based on the formulation of hypotheses that are then tested 

against observed data. This methodological framework allows for the identification and 

quantification of the impact of institutions on the relationship between human capital and 

economic growth, while ensuring an objective interpretation of the results. 

In light of the above, the paper is organized into three main sections. The first section 

provides a concise review of the theoretical and empirical literature, with the aim of clarifying 

the research topic and positioning the study within the literature on the institutions-human 

capital-growth nexus. The second section presents the methodological framework and research 

design adopted in this study. The third section provides the empirical analysis, focusing on the 

estimation, interpretation, and discussion of the relationship between institutions (both 
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aggregated and disaggregated), human capital, and economic growth, using recent econometric 

techniques. 

2    Literature Review  

The identification of the determinants of economic growth remains a contentious issue. Since 

the seminal work of A. Smith (1776), numerous economists have focused on the concept of 

growth. The Harrod-Domar model (Domar 1946; Harrod 1939) was the first formalised 

economic growth model, paving the way for other modern growth models, particularly Solow's 

(1956), which introduced the concept of technical progress as a long-term exogenous growth 

factor. Moreover, the advent of endogenous growth theories is indicative of a conceptual 

evolution in the growth process, primarily attributable to novel approaches initiated in the 

context of the Lucas (1988) and Romer (1986, 1990) models, which situate human capital at 

the core of this process. 

The integration of economic motivations induced by education and the impact that the 

accumulation of knowledge can have on growth and economic development has been a key 

highlight of endogenous growth models. These models have primarily emphasised the human 

capital factor as a necessary, if not sufficient, condition for sustained growth (see Romer, 1986; 

Lucas, 1988; Mankiw, Romer and Weil, 1992; Barro and Salai-Martin, 1995; Islam, 1995). 

However, an analysis of the growth and development phases of different countries, 

particularly developing ones, reveals divergences. This is despite the fact that these models 

have added yet another brick to the foundation of growth theory. This has led to the necessity 

to consider additional variables, notably institutional ones, in order to provide a substantial 

justification for the unexplained discrepancies. In this regard, the new institutional economics 

(NIE) considers institutions to be endogenous variables in the process of economic growth 

(North, 1993; Williamson, 2000). Consequently, the institutions that engender a conducive 

environment are pivotal to growth, insofar as they fulfil an effective role in the organisation of 

transactions and the stimulation of investment. In his seminal work, North (1990) offers a 

comprehensive definition of institutions, characterising them as "the rules of the game in a 

society, or, more formally, the humanly devised constraints that shape human interactions." 

Consequently, they structure incentives in human exchanges, whether political, social, or 

economic" (North, 1990; p. 3). 

From this standpoint, the seminal works of Mauro (1995), Knack and Keefer (1995) were 

among the first to utilise pertinent indicators to gauge institutional quality. Subsequent 

empirical studies have been developed on the basis of institutional variables, including 

democracy (Barro, 1997), political instability (Alesina and Perotti, 1996), property rights 

(Clague et al., 1996), and good governance (Rodrik, 1999). A substantial corpus of research 

has corroborated the impact of institutional quality on the correlation between human capital 
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and economic growth. Indeed, the extant theoretical foundations and empirical work clearly 

affirm the role of institutional quality in the process of human capital accumulation, and 

consequently its effect on growth (Acemoglu et al., 2014; North, 1990, 1993; Romer, 1986). 

Recent evidence indicates that institutional effects frequently manifest as non-linear 

phenomena. Acquah et al. (2023) demonstrate that threshold effects are present, indicating that 

the positive and significant impact of institutional quality on growth is only realised once a 

minimum institutional level has been attained. 

While early growth theories placed emphasis on capital accumulation and technical 

progress, contemporary research highlights the complementary yet distinct roles of human 

capital and institutional quality: The concept of human capital, which is primarily shaped by 

education and skill development, has been demonstrated to directly enhance productivity and 

foster innovation. In contrast, institutions are responsible for establishing the framework that 

determines the efficiency of human capital investment. This is achieved through the assurance 

of equitable access to education, the protection of property rights, and the cultivation of an 

environment conducive to innovation and entrepreneurship. In the absence of robust 

institutions, even substantial investments in human capital may not result in sustainable growth, 

as evidenced by cases where corruption, political instability, or ineffective governance impede 

the effective utilisation of skilled labour. 

A system characterised by the presence of good institutions has the capacity to contribute 

directly and indirectly to the creation of conditions that are conducive to the accumulation of 

human capital. Conversely, a quality education system has the capacity to contribute to the 

establishment of good institutions. The study by Mauro (1998) demonstrated, on the basis of 

empirical evidence, that corruption has a detrimental effect on expenditure in the domains of 

education and health. This assertion is further substantiated by the findings of Martinez et al. 

(2005), which demonstrate that corruption, in addition to its direct impact on economic growth, 

exerts an indirect influence on the accumulation of human capital. Additionally, institutions 

wield considerable influence over enrolment rates through democratic processes. The presence 

of a democratic system fosters the development and promotion of human capital accumulation 

through the implementation of public policies that prioritize educational initiatives (Kaufmann, 

2001; Saint Paul and Verdier, 1993). In this regard, Dianda et al. (2025) further demonstrate 

that economic freedom exerts differentiated effects on human capital: while certain dimensions, 

such as openness to trade, may foster education and skills accumulation, others, like deregulated 

labor markets, can exacerbate inequalities in access to education. 

Nana Kuindja et al. (2020) examine the role of human capital in the relationship between 

institutional quality and financial development in Sub-Saharan African countries over the 

period 2000–2018. Using dynamic panel estimations based on the Generalized Method of 

Moments (GMM) for a sample of 36 countries, the authors show that institutional quality alone 

is not sufficient to promote financial development. Their findings highlight the importance of 
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complementing governance reforms with investments in human capital, as both act as key 

drivers of financial development. In this context, corruption, particularly in public procurement 

processes, remains a major constraint, often involving the misappropriation of public funds and 

the misuse of public assets. These challenges underline the need for effective public policies 

and increased competition among financial institutions, supported by stronger human capital 

development, to improve access to finance and support economic development in the region. 

Wandeda et al. (2021) analyze the impact of institutional quality on economic development 

in Sub-Saharan African countries over the period 2006-2018. Using a dynamic panel approach 

based on the Generalized Method of Moments (GMM), they show that institutional quality has 

a positive and significant effect on economic development. However, the magnitude of this 

effect varies across countries, depending on geographic conditions and resource endowments. 

These findings suggest that strengthening institutions, particularly those that support 

democratic governance, civil liberties, and citizen participation, can play a key role in 

promoting sustainable development in the region. 

Using panel data for the period 1996–2018, Ouedraogo et al. (2022) highlight the important 

role of institutional quality in human capital development. Their empirical results show that 

improvements in government effectiveness, control of corruption, and political stability 

significantly enhance access to primary, secondary, and tertiary education, particularly for girls 

and women, across Sub-Saharan African countries. 

Danta and Rath (2024) show that institutional quality and human capital play a key role in 

fostering innovation, particularly in Asian economies. Their findings indicate that countries 

with strong institutions and effective human capital development strategies are more likely to 

achieve sustained innovation and economic dynamism. Similarly, Bethencourt and Perera-

Tallo (2024) emphasize the importance of public services, especially education and health 

systems, in enhancing human capital productivity and strengthening institutional effectiveness. 

Recent empirical research focusing on Sub-Saharan Africa provides additional insights into 

the joint role of human capital and institutional quality in shaping development outcomes. 

Adeleye (2023) investigates the interaction between these two factors and their impact on 

income inequality in the region. The findings reveal that while human capital accumulation 

alone does not always guarantee equitable outcomes, its interaction with strong institutional 

frameworks significantly reduces inequality levels. This result suggests that effective 

institutions are essential in channeling the benefits of education and skills development towards 

broader social inclusion, thereby mitigating the persistence of structural disparities across 

African economies. 

A more recent study by Ofori et al. (2024) of 43 African countries covering the period 2005-

2020 employs a System GMM estimation to assess the combined effects of human capital 

development and institutional quality on inclusive growth. The analysis underscores a nuanced 

dynamic: although human capital exerts a positive effect on inclusive growth, the presence of 
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weak or poor-quality institutions has the potential to offset or even neutralize this impact. 

Conversely, the presence of robust governance mechanisms serves to amplify the contribution 

of education and skills to inclusive development. This underscores the importance of aligning 

institutional reforms with investments in human capital to achieve sustainable and inclusive 

growth trajectories in the African context. 

The interaction between human capital and institutional quality highlights the need for a 

dual approach to economic development. Education enhances individual capabilities and 

fosters technological progress, while institutions provide the enabling environment that allows 

these capabilities to translate into sustained economic outcomes. Evidence suggests that the 

combined implementation of inclusive education policies and strong governance frameworks, 

including the rule of law, is associated with higher and more equitable economic growth across 

countries. These findings underscore the importance for policymakers of adopting a holistic 

strategy that integrates investments in human capital with institutional reforms to promote long-

term prosperity. 

The dynamic relationship between human capital and institutional quality remains a key 

determinant of economic growth. While early economic theories emphasized capital 

accumulation and technological progress, recent research highlights the role of strong 

institutions in enhancing the returns to education. Empirical evidence further shows that high-

quality institutions not only encourage human capital investment but also ensure its efficient 

use, thereby supporting long-term economic growth. 

3    Data and Methodological Approach 

 3.1    Theoretical Analysis Model  

We build our theoretical model of analysis on Islam (1995) and apply panel data estimates, 

which control country-specific effects more effectively than cross-sectional data. The model 

developed by Islam (1995) is a modified version of the neoclassical growth model, augmented 

by the inclusion of human capital as in Mankiw, Romer and Weil (1992). 

Based on the Cobb-Douglas production function as in MRW in which production is the 

endogenous variable (𝑌𝑡) depending on the labor factor (L), technical progress (A), physical 

capital (K) and human capital (H):  

𝑌𝑡 =  𝐾𝑡
𝛼𝐻𝑡

𝛽
 (𝐴𝑡𝐿𝑡)1−𝛼−𝛽     (1a) 

we express the level of output and the stocks of physical and human capital per effective work 

unit in the following form: 

𝑦𝑡 =  𝑘𝑡
𝛼ℎ𝑡

𝛽
       (1b) 
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with: 𝑦𝑡 = 𝑌𝑡/(𝐴𝑡𝐿𝑡); ℎ𝑡 = 𝐻𝑡/(𝐴𝑡𝐿𝑡) and 𝑘𝑡 = 𝐾𝑡/(𝐴𝑡𝐿𝑡)  

The economy converges to the following steady state:       

 k∗ =  
𝑠𝑘

1−𝛽
𝑠ℎ

𝛽

𝑛+𝑔+𝛿

  1/(1−𝛼−𝛽)

         (2a) 

h∗ =  
𝑠ℎ

1−𝛼𝑠𝑘
𝛼

𝑛+𝑔+𝛿

  1/(1−𝛼−𝛽)

        (2b) 

 

where: g is the exogenous rate of technical progress ; n: rate of demographic growth ; δ: rate of 

depreciation of physical capital and 𝑠ℎ  and 𝑠𝑘  represent the fraction of income invested in 

human and physical capital, respectively. 

Substituting the steady-state values of physical and human capital into the production 

function does not directly yield the empirical specification. Instead, following MRW (1992), 

we derive the steady-state relationship by log linearizing the model around its equilibrium1. 

This leads to the following expression for steady-state income per effective worker: 

ln (𝑦𝑡) = ln A (0) + 𝑔𝑡 + 
𝛼

1−𝛼−𝛽
 ln (𝑠ℎ) + 

𝛽

1−𝛼−𝛽
 ln (𝑠𝑘) - 

𝛼+𝛽

1−𝛼−𝛽
 ln (𝑛 + 𝑔 + 𝛿)    (3)                                         

Islam (1995) estimates this equation using panel data in order to control for individual effects 

between countries. In Solow's (1956) model, (A) stands for technical progress and any other 

variable that may influence factor productivity. Following the institutional literature, notably 

North (1990) and Acemoglu et al., (2001), assume that institutional quality is a key determinant 

of productivity. Therefore, we introduce (Z) as a proxy for institutions affecting (A). Thus, we 

obtain the following equation: 

ln (𝑦𝑖𝑡) - ln (𝑦𝑖𝑡−1) = µ𝒊 + 𝛽1 ln (𝑦𝑖𝑡−1) + 𝛽2 ln (𝑆ℎ𝑖𝑡) + 𝛽3 ln (𝑆𝑘𝑖𝑡) – 𝛽4  

 ln (𝑛 + 𝑔 + 𝛿) 𝑖𝑡 + 𝛽5 ln (𝑍𝑖𝑡) + 𝜂𝑡+ 𝜀𝑖𝑡     (4) 

 with 𝑦𝑖𝑡 : real per capita income;  𝑦𝑖𝑡−1: the initial value of real per capita income; 𝑠𝑘 ,𝑠ℎ: 

investment rates in physical and human capital; g, n and δ: are, respectively, the rate of 

exogenous technical progress, the rate of demographic growth and the rate of depreciation of 

physical capital; 𝛽𝑗  are parameters; µi  and  𝜂𝑡 : represent specific individual and temporal 

effects.                                                      

 
1 A detailed derivation of this equation can be found in MRW (1992, Section II) and Islam (1995), who 

extends the framework to panel data in order to control for country-specific effects. 
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3.2 Empirical Analysis Model: Data and Variables 

The data used in this study are annual and cover the period 2000-2020 for a sample of 62 

developing countries, with a good representation of African countries, particularly sub-Saharan 

Africa. As a result, we have an overall sample of 1302 observations, which we have then 

grouped into three sub-samples, according to the income level of the countries, on the basis of 

the World Bank definition: low-income developing countries, lower-middle-income countries 

and upper-middle-income and high-income countries. The purpose of this breakdown is to 

detect the differentiated effect that human capital, through education, and the quality of 

institutions could have on economic growth in each group of countries. In addition, the 

countries selected are those for which data was available and regular throughout the period. 

Thus, we observed all individuals on the same date, with no missing observations (cylindrical 

model). 

In addition, given the structure of the data and the underlying tests (correlation analysis for 

multicollinearity; Pesaran (2015) test for cross-sectional dependence; unit-root tests (IPS) for 

stationarity; Westerlund (2007) and Pedroni (1999, 2004) panel cointegration tests), we use the 

Panel-Corrected Standard Errors (PCSE) estimator. This model has the advantage of being able 

to cope with problems relating to: (i) the correlation of residuals, known as contemporaneous 

correlation (that is residuals correlated across countries during the same period), Robert and 

Franzese (1996); (ii) the variance of errors (unit level heteroskedasticity), (Bailey and Katz 

(2011)). Problems that may involve inefficient coefficient estimates with inconsistent standard 

errors. 

In addition, and in order to better control the endogeneity problems from which most 

variables in panel data suffer, particularly in the case of analyses of growth models, we have 

also used instrumental variable methods, in particular the method of generalized moments 

(GMM) of Arellano and Bond (1991) in dynamic panels. The use of dynamic models, and even 

autoregressive models, makes it possible to take better account of the staggered effects of 

growth-promoting policy decisions, which often do not have immediate effects on the economy. 

Our empirical estimation model had developed as follows: 

 

Ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑡)= 𝛽0 + 𝛽1 ln (𝐺𝐷𝑃𝑃𝐶𝑖𝑡−1) + 𝛽2 ln (𝐺𝐹𝐶𝐹𝑖𝑡) + 𝛽3 ln (𝐸𝑑𝑢𝑐𝑖𝑡) +   

𝛽4 ln (𝐹𝐷𝐼𝑖𝑡) – 𝛽5 ln (𝑛 + 𝑔 + 𝛿) 𝑖𝑡 + 𝛽6 ln (𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑖𝑡)   

 + 𝛽7 (𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑡  × 𝐻𝑢𝑚𝑖𝑡) +  𝛼𝑖+ 𝜂𝑡 +µ𝒊𝒕     (5)           

 

where  𝛼i 𝑎𝑛𝑑  𝜂𝑡 are the specific individual and temporal effects.  µit is the residual of the 

model. 𝐺𝐷𝑃𝑃𝐶𝑖𝑡  is GDP per capita, measure used in the work of (Islam (1995); Nasreen and 

Anwar (2015)), in purchasing power parity (PPP) at constant prices, base 2017 in logarithm 

(from the PWT database, version 10.0). 𝐺𝐷𝑃𝑃𝐶𝑖𝑡−1 is the lagged value of GDP/capita. 𝐺𝐹𝐶𝐹𝑖𝑡 
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is gross fixed capital formation, expressed as a percentage of GDP, serves as a proxy for 

physical capital and is drawn from the World Bank database (WDI, 2021). We deploy 

population growth rates (15-64 years) calculated from total population data available in (PWT, 

V.10), as a measure of n.However, following MRW (1992), we take g +𝛿 equal to 0.05 and 

assume that this value is the same for all countries and all years. Thus, the variable 𝑛 + 𝑔 + 𝛿 

is obtained by adding 0.05 to population growth (Islam, 1995).  

For our variables of interest, we used the average number of years of schooling as a measure 

of human capital (Barro and Lee, 2021).2 This measure is widely used in the literature, notably 

in the studies of (Barro and Sala-i-Martin (1995), Barro (1997; 2001), Benhabib and Spiegel 

(1994), Gundlach (1996), Islam (1995), Krueger and Lindahl (2001)). As for the quality of 

institutions, it was approached by the six institutional indicators (Acemoglu et al. (2014), 

Nasreen et al. (2015)), with reference to the work of Kaufmann et al. (2010): Voice and 

accountability; political stability; Government effectiveness; Regulatory quality; Rule of law; 

Control of corruption (Global Governance Indicators, 2021). We enrich this specification by 

including additional control variables, such as foreign direct investment (FDI) net inflows as a 

percentage of GDP (WDI, 2021). 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑡  × 𝐻𝑢𝑚𝑖𝑡 is the interactive term between investment 

in human capital and the quality of institutions (Uddin, M.A., et al. (2020)). A positive 

coefficient implies the existence of a complementarity effect between the two components. 

4    Results and Discussions  

We present estimates for the entire sample (62 developing countries), then for each country 

category. 3  Concerning our institutional variables, we draw inspiration from the study by 

Kaufmann, Kraay and Mastruzzi (2007), which emphasizes both the individual and aggregate 

assessment of institutional quality. Accordingly, we first examine the effects of six institutional 

indicators separately, as they capture distinct dimensions of governance.  

We then construct a composite index, named institute_index, to provide an overall measure 

of institutional performance. Prior to aggregation, it is imperative that each variable undergoes 

a process of normalization to ensure the comparability of data across dimensions. The 

 
2 “…Education level is clearly a stock variable and it takes into account the total amount of formal 

education received by the working population” (L. Wößmann, 2003, p.245). 

3  Upper-middle and high-income developing countries (28): Albania, Argentina, Armenia, Bahrain, 

Brazil, Cambodia, Chile, China, Colombia, Dominican Republic, Ecuador, Indonesia, Jamaica, Jordan, 

Kazakhstan, Kuwait, Malaysia, Maurice, Mexico, Namibia, Panama, Peru, South Africa, Sudan, 

Thailand, Tunisia, Turkey, Uruguay. 

   Lower-middle income developing countries (24): Bolivia, Cameroon, Congo. Rep., Ivory Coast, Egypt. 

Arab Rep., El Salvador, Ghana, Guatemala, Haiti, Honduras, India, Mauritania, Mongolia, Morocco, 

Nepal, Nicaragua, Pakistan, Philippines, Algeria, Benin, Senegal, Tanzania, Ukraine, Vietnam. 

   Low-income developing countries (10): Bangladesh, Central African Republic, Gabon, Kenya, Mali, 

Mozambique, Niger, Rwanda, Uganda, Zimbabwe. 
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composite index is subsequently computed as the average of the six normalized indicators, 

assigning equal weights to each component in line with Kaufmann et al. (2007), as no a priori 

assumption is made regarding their relative importance. This synthetic measure facilitates the 

capture of the overall quality of institutions and the provision ofa comprehensive assessment of 

governance and institutional performance. In addition, prior to the estimation process, the 

results of the primary tests conducted to assess the model's robustness and selection are 

presented. (Table 1).  

The results in Table 1 show that the Fisher and Hausman tests report a statistic with a 

probability of less than 5 percent, allowing us to accept the alternatives hypothesis of the 

presence of specific effects with the presence of a correlation between the said effects and the 

explanatory variables in the model. Similarly, the Breusch Pagan and modified Wald tests 

indicate a probability (<0.05), which confirms the presence of heteroscedasticity in the residuals 

in our case. Furthermore, the tests for normality and autocorrelation of the errors (Skewness 

and Kurtosis tests and Wooldrigde test) reveal a statistic (>1.96), which proves that the errors 

do not obey a normal distribution with significant autocorrelation of the residuals.  

Analysis of the correlation matrix, which is a relevant tool for assessing the possible 

presence of multicollinearity, indicates that the correlations between the independent variables 

are relatively low (generally between -0.4 and 0.4). However, although pairwise correlations 

are relatively low, institutional indicators capture closely related dimensions of governance and 

may generate multicollinearity when included jointly. Therefore, we estimate separate 

specifications to isolate their individual effects4. 

Table 1. Robustness tests and model choice 

Fisher test 

Hausman test (test cross-section random effets) 

Breusch Pagan test  

Modified Wald test 

Chi2 Normality test (Skewness and Kurtosis tests) 

Error Autocorrelation Test (Wooldrigde Test)   

Pesaran test (Cross-sectional dependence) 

Im,Pesaran and Shin, IPS (Unit root test for stationarity)    

Hadri test (for stationarity) 

Pedroni residuel cointégration test (Panel ADF-statistic) 

126.52 (0.000) 

243.18 (0.000) 

12661.59 (0.000) 

30366.78 (0.000) 

                  16.01 (0.0003) 

119.197 (0.000) 

                                       33.482 (0.000) 

                                          0.4626 (0.678)  

21.4659(0.000) 

-2.5941(0.0047) 

Source: compiled by the authors using Stata 18.0 and Eviews 12. The reported values 

correspond to the econometric test statistics, while the values in parentheses (.) indicate the 

associated probabilities (p-values). 

 
4 To avoid problems of multi-colinearity, we estimated the model for each institutional variable separately 

using stepwise regression (Hocking, 1976). 
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Analysis of the relationship between the variables reveals a number of measurement problems, 

in particular the problem of cross-sectional dependence (p-value of the Pesaran test <0.05), the 

problem of non-stationarity (the IPS test indicates a value greater than 5 percent).5 In addition, 

analysis of the Pedroni cointegration test suggests the existence of a cointegrating relationship 

between the variables (the alternative hypothesis H1 is accepted). This indicates that there is a 

long-term link between these variables, which therefore justifies the use of the Panel - Corrected 

Standard Errors (PCSE) estimator. 

Our investigations (Table 2) reveal, firstly, a positive and significant impact of our variables 

of interest, notably the quality of institutions and human capital via education, on GDP per 

capita for the sample as a whole. We note that a unit increase in education and institutional 

quality is explicitly associated with an increase of 1.28 points and 0.56 points respectively in 

GDP per capita (see model 1, table 2). This finding implies that a high number of years of 

schooling and a favorable institutional environment could contribute to the economic 

performance of developing countries. This result corroborates those of Bhattacharyya (2009); 

Dias and Tebaldi (2012); Mamoon and Murshed (2009), and Akther and al (2019). 

Similarly, the estimation results indicate that each institutional indicator exerts a positive 

and significant effect on economic growth. As reported in Table 2 (Models 2-7), the coefficients 

associated with institutional variables, such as voice and accountability, government 

effectiveness, regulatory quality, and control of corruption, are positive and statistically 

significant for developing countries over the period 2000–2020. These findings remain robust 

after addressing potential endogeneity concerns (see Table3). 

Overall, the results suggest that institutional quality plays a key role in enhancing 

productivity and, consequently, in driving long-term economic growth in developing 

economies. This evidence is consistent with previous studies, including Acemoglu et al. (2014), 

Bhattacharyya (2009), Dawson (1998), and Nasreen and Anwar (2015). 

Good quality institutions help to protect property rights, enforce contracts and provide a 

stable and predictable political, legal and regulatory environment. They can also have an effect 

on improving education, reducing inequality and lowering public consumption, which could 

increase economic growth (Helliwell, 1992; Tavares and Wacziarg, 2001). Similarly, for 

businesses, a fair and transparent environment allows them to plan better, innovate and invest 

for the future with confidence (Acemoglu et al. 2003; Knack and Keefer, 1995; Rodrik, 1999; 

2000; Stein and Daude, 2007). Conversely, low-quality institutions can lead to more corruption, 

inefficiency and discouragement of investment (Gupta et al., 1998; 2001; Reinikka and 

Svensson, 2005; Rogers, 2008).  

 
5 The Hadri test also corroborates this finding, with a p-value of less than 0.05. All our variables are 

stationary in first difference I (1), which led us to also test for cointegration. 
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Table 2. Estimates for the entire sample (Estimate Panel-Corrected-Standard-Errors PCSE) 

Dependent variable: logarithm of GDP per capita PPP (constant prices, base 2017) 

 
       Variables (1) (2) (3) (4) (5) (6) (7) 

ln (𝐆𝐅𝐂𝐅𝐢𝐭) 
   0.254*** 

(0.039) 

     0.342*** 

(0.045) 

     0.278*** 

(0.046) 

      0.218*** 

(0.033) 

     0.249*** 

 (0.035) 

      0.180*** 

 (0.036) 

    0.282*** 

(0.043) 

𝐥𝐧 (𝐅𝐃𝐈 𝐢𝐭) 
0.013 

(0.015) 

0.019 

(0.017) 

        -0.0006 

(0.014) 

        -0.0007 

(0.014) 

 -0.015 

 (0.015) 

        0.006 

  (0.015) 

0.007 

(0.016) 

ln (𝐄𝐝𝐮𝐜𝐢𝐭)  
   1.286*** 

(0.062) 

     1.469*** 

(0.080) 

     1.452*** 

(0.070) 

      1.168*** 

(0.052) 

     1.288*** 

 (0.064) 

     1.339*** 

(0.064) 

     1.362*** 

(0.076) 

𝐥𝐧 (𝐏𝐎𝐏𝐢𝐭) 
   0.0005 

(0.004) 

     -0.022*** 

(0.004) 

   0.013* 

(0.007) 

     -0.040*** 

(0.004) 

   -0.010** 

(0.004) 

     -0.01*** 

(0.004) 

       -0.006 

(0.004) 

𝐈𝐧𝐬𝐭𝐢𝐭𝐮𝐭_𝐈𝐧𝐝𝐞𝐱𝐢𝐭 
   0.568*** 

(0.018) 
-- -- -- -- -- -- 

𝐕𝐚𝐫𝟏_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- 
      0.177*** 

(0.014) 
             --              --            --           --             -- 

𝐕𝐚𝐫𝟐_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- -- 
        0.210*** 

(0.027) 
            -- -- --           -- 

𝐕𝐚𝐫𝟑_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- -- -- 
        0.597*** 

(0.011) 
-- -- -- 

𝐕𝐚𝐫𝟒_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             -- 
       0.495*** 

(0.016) 
-- -- 

𝐕𝐚𝐫𝟓_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             --             -- 
      0.505*** 

(0.011) 
-- 

𝐕𝐚𝐫𝟔_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- -- -- -- -- -- 
    0.503*** 

(0.018) 

Constant 
   5.669*** 

(0.183) 

      4.919*** 

(0.238) 

     5.116*** 

(0.211) 

    6.084***  

(0.141) 

     5.618*** 

(0.181) 

     5.830*** 

(0.175) 

    5.461*** 

(0.214) 

Nbr of obs. 1214 1214 1214 1214 1214 1214 1214 

Nbr of groups 60 60 60 60 60 60 60 

R-squared 0.655 0.586 0.592 0.684 0.653 0.659 0.656 

Wald chi2 3115.32 3067.64 4105.52 4388.62 2515.99 3605.62 2408.01 

Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Source: Authors' calculations using Stata 18.0; Note: * coefficient significant at 10 

percent; ** coefficient significant at 5 percent; *** coefficient significant at 1 percent; 

(.): corrected standard deviations. Var1_instit: Voice and Accountability; Var2_instit: 

Political Stability and Absence of Violence/Terrorism; Var3_instit: Government 

Effectiveness; Var4_instit: Regulatory Quality; Var5_instit: Rule of Law; Var6_instit: 

Control of Corruption; Institut_Index: synthetic index of institutional variables. 

Thus, the exodus of skilled human capital intensifies in countries that are politically unstable, 

bureaucratic, have a highly corrupt system and whose government does not provide its services 

transparently and efficiently (Kaufmann and Hellman, 2001; Martinez et al. 2005). 

Furthermore, to address the endogeneity issues affecting specific variables in our model, 

notably our variables of interest, namely, education and institutional quality, we employed 

methodologies rooted in instrumental variables. More specifically, we utilized the generalized 

method of moments (GMM) approach pioneered by Arellano and Bond (1991) within the 
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framework of dynamic panels. The results of the endogeneity tests indicate a p-value of less 

than 5 percent for the residual associated with the "education" variable, confirming the presence 

of endogeneity in this equation. A similar result is obtained for institutional quality (see annex). 

An additional finding is that the coefficient on the interaction term between institutional 

quality and the average years of schooling, a proxy for human capital, is positive and 

statistically significant for our sample. This result remains robust after controlling for potential 

endogeneity. Table 3 introduces the interaction terms between these variables, both aggregated 

and disaggregated: 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑡  ×  𝐻𝑢𝑚𝑖𝑡 . Thus, the result obtained supports the idea that 

additional investments in human development would have a more significant positive impact 

on economic growth in developing countries in the presence of functional and good quality 

institutions, since these investments tend to contribute to productive and socially useful 

activities (Ofori et al. 2024). A system with good quality institutions and a politically stable 

environment can contribute directly and indirectly to creating favorable conditions for human 

capital accumulation (Adeleye, 2024). Conversely, a high-quality education system can help to 

enshrine the principles and practice of good governance (Adams-Kane and Lim 2009; Castello, 

2008; Campos and Nugent 1998; Dias and Tebaldi 2012; Gwartney et al. 2006). 

Similar conclusions were reached for Latin America, where the long-run dynamics of 

growth since the 19th century have been closely tied to institutional development and its 

interaction with human capital accumulation (Zaman, 2025). Our results also confirm that 

corruption remains a major impediment to both institutional effectiveness and the productive 

use of human capital. In weak governance environments, corruption reduces the efficiency of 

public spending in education and health, undermining long-term growth. Recent empirical 

evidence corroborates this finding, showing that corruption directly hampers human capital 

accumulation in developing countries (Dianda, 2025). 

A relevant extension would be to compare the effect of the quality of institutions and 

education on economic growth, taking into account the level of GDP per capita of the country. 

The aim would be to detect the differentiated effect that these variables could have on economic 

growth in each group of countries, under the hypothesis that “(...) countries with a higher GDP 

per capita thus display better results in in terms of education levels, real wages, average height, 

life expectancy and more democratic institutions” (OECD, 2018,p.24). This is an interesting 

avenue to explore further also the idea that a high level of both institutional quality and human 

capital stock is important to reap the benefits of their positive impact on economic growth, 

under the so-called 'conditional convergence' effect.  

 

https://onlinelibrary.wiley.com/authored-by/Gwartney/James+D.
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Table 3. Estimates of the interactive term for the whole sample (Dynamic System 

Generalized Method of Moments d'Arellano and Bond 1991, System-GMM) 

Dependent variable: logarithm of GDP per capita PPP (constant prices, base 2017) 

 
       Variables (1) (2) (3) (4) (5) (6) (7) 

𝐥𝐧(𝐆𝐃𝐏𝐏𝐂𝐢𝐭−𝟏) 
    0.958*** 

(0.018) 

   0.968*** 

(0.021) 

      0.957*** 

  (0.020) 

   0.950*** 

(0.019) 

     0.951*** 

(0.017) 

      0.957*** 

(0.018) 

      0.962*** 

(0.018) 

ln (𝐆𝐅𝐂𝐅𝐢𝐭) 
 0.061 

(0.038) 

  0.074* 

(0.040) 

0.058 

(0.039) 

  0.068* 

(0.038) 

0.049 

(0.037) 

0.058 

(0.039) 

0.059 

(0.040) 

𝐥𝐧 (𝐅𝐃𝐈 𝐢𝐭) 
      0.014*** 

(0.004) 

    0.014*** 

(0.005) 

     0.014*** 

(0.004) 

     0.014*** 

(0.004) 

     0.014*** 

(0.004) 

     0.014*** 

(0.004) 

      0.014*** 

(0.004) 

𝐥𝐧 (𝐏𝐎𝐏𝐢𝐭) 
-0.025 

(0.029) 

-0.040 

(0.030) 

-0.024 

(0.026) 

-0.031 

(0.031) 

-0.017 

(0.027) 

-0.019 

(0.028) 

-0.020 

(0.029) 

ln (𝐄𝐝𝐮𝐜𝐢𝐭) 
     0.084** 

(0.032) 

         0.066* 

(0.034) 

     0.079** 

(0.031) 

      0.088*** 

(0.032) 

     0.079*** 

(0.027) 

     0.096*** 

(0.033) 

     0.088*** 

(0.031) 

𝐈𝐧𝐬𝐭𝐢𝐭𝐮𝐭_𝐈𝐧𝐝𝐞𝐱_𝐇𝐮𝐦𝐢𝐭 
   0.011** 

(0.005) 
-- -- -- -- -- -- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟏_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- 
          0.022* 

(0.011) 
             --              --          --           --             -- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟐_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭           -- -- 
        0.011* 

(0.008) 
            -- -- --           -- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟑_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 --           -- -- 
         0.032** 

(0.016) 
-- -- -- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟒_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             -- 
       0.036*** 

(0.011) 
-- -- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟓_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             --             -- 
       0.031* 

(0.017) 
-- 

𝐇𝐮𝐦_𝐕𝐚𝐫𝟔_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- -- -- -- -- -- 
      0.043*** 

(0.017) 

Nbr of obs. 1161 1161 1161 1161 1161 1161 1161 

Nbr of groups 60 60 60 60 60 60 60 

Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Arellano and Bond 

Auto Correlation Test 

AR(1) 

Z= -2.75 

Prb> z = 0.006 

Z= -2.75 

Prb > z = 0.006 

Z= -2.73 

Prb > z = 0.006 

Z= -2.79 

Prb > z = 0.005 

Z= -2.72 

Prb > z = 0.007 

      Z= -2.75 

Prb > z = 0.006 

 Z= -2.75 

Prb > z = 0.006 

Arellano and Bond 

Auto Correlation Test 

AR(2) 

Z= -0.75 

Prb > z = 0.453 

Z= -0.90 

Prb > z = 0.368 

Z= -0.78 

Prb > z = 0.437 

Z= -0.90 

Prb > z = 0.368 

Z= -0.88 

Prb > z = 0.381 

Z= -0.79 

Prb > z = 0.431 

Z= -0.90 

Prb > z = 0.370 

Source: Authors' calculations using Stata 18.0; Note: * coefficient significant at 10 percent; ** 

coefficient significant at 5 percent; *** coefficient significant at 1 percent; (.): robust standard 

deviations; with Institut_Index: synthetic index of institutional variables. Var1_instit: Voice and 

Accountability; Var2_instit: Political Stability and Absence of Violence/Terrorism; Var3_instit: 

Government Effectiveness; Var4_instit: Regulatory Quality; Var5_instit: Rule of Law; Var6_instit: 

Control of Corruption; Institut_Index: synthetic index of institutional variables. 

Table 4 reports the estimation results by country group, with a particular focus on the role of 

human capital, institutional quality, and their interaction in explaining economic growth. 
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Table 4. Model estimates by country group (PCSE and System-GMM estimators)  

Dependent variable: logarithm of GDP per capita PPP (constant prices, base 2017) 

 
                       

Country        

   Variables 

Low-income  

developing countries 

Lower-middle income  

developing countries 

Upper-middle income and high-income 

developing countries 

 PCSE GMM PCSE GMM PCSE GMM 

𝐥𝐧(𝐆𝐃𝐏𝐏𝐂𝐢𝐭−𝟏) --- 
     0.952*** 

(0.048) 
--- 

     0.926*** 

(0.032) 
--- 

    0.941*** 

(0.023) 

ln (𝐆𝐅𝐂𝐅𝐢𝐭) 
      0.680*** 

(0.101) 

0.053 

(0.0483) 

   0.095* 

(0.054) 

-0.048 

(0.050) 

      0.320*** 

(0.066) 

     0.090*** 

(0.033) 

𝐥𝐧 (𝐅𝐃𝐈 𝐢𝐭) 
0.006 

(0.023) 

0.003 

(0.008) 

     0.048*** 

(0.018) 

      0.016*** 

(0.005) 

   0.060** 

 (0.025) 

    0.013*** 

(0.005) 

𝐥𝐧 (𝐏𝐎𝐏𝐢𝐭) 
   -0.033* 

(0.017) 

-0.007 

(0.016) 

     -0.008*** 

(0.000) 

    -0.0617** 

(0.035) 

     -0.147*** 

(0.031) 

   -0.103** 

(0.039) 

ln (𝐄𝐝𝐮𝐜𝐢𝐭) 
0.124 

(0.212) 

0.073 

(0.04) 

     0.933*** 

(0.057) 

    0.016** 

(0.006) 

     0.966*** 

(0.065) 

    0.027*** 

(0.005) 

𝐈𝐧𝐬𝐭𝐢𝐭𝐮𝐭_𝐈𝐧𝐝𝐞𝐱𝐢𝐭 
      -0.391*** 

(0.131) 

-0.056 

(0.036) 

     0.078** 

(0.078) 

    0.122** 

(0.050) 

     0.467** 

(0.023) 

     0.007*** 

(0.002) 

Constant ---- 
  0.205*  

(0.113) 
     6.383*** 

(0.171) 

    0.615** 

(0.303) 

     6.454*** 

(0.289) 

   0.288*** 

(0.115) 

Nbr of obs. 208 198 449 431 557 532 

Nbr of groups 10 10 23 23 27 27 

R-squared 0.972 --- 0.356 --- 0.486 --- 

Wald chi2 5909.34 --- 695.34 --- 3845.95 --- 

Prob > chi2 0.000 --- 0.000 --- 0.000 --- 

Prob > F ---- 0.000 ---- 0.000 ---- 0.000 

Arellano and Bond 

Auto Correlation Test 

AR(1) 

--- 
Z= -1.59 

Prb> z = 0.113 
--- 

Z= -1.88 

Prb> z = 0.061 
--- 

Z= -3.42 

Prb > z = 0.001 

Arellano and Bond 

Auto Correlation Test 

AR(2) 

--- 
Z= 0.12 

Prb > z = 0.904 
--- 

Z= 0.36 

Prb > z = 0.720 
--- 

Z= -1.86 

Prb > z = 0.064 

Source: Authors' calculations using Stata 18.0; Note: * coefficient significant at 10 percent; ** 

coefficient significant at 5 percent; *** coefficient significant at 1 percent; (.): robust standard 

deviations; Institut_Index: synthetic index of institutional variables.  

The findings reveal that both education and institutional quality exert a positive and 

statistically significant effect on GDP per capita growth in upper-middle- and high-income 

developing countries, with stronger effects observed as the level of development increases. In 

contrast, for low-income countries, these variables appear to have no significant impact, 

suggesting that the growth-enhancing role of human capital remains limited in contexts 

characterized by weak institutional environments. 

These results highlight the importance of the initial levels of development in shaping the 

effectiveness of education and governance. Countries at more advanced stages of development 

tend to benefit more from human capital accumulation, as they are equipped with institutional 

frameworks that enable a more efficient allocation and utilization of skills and knowledge. In 



Review of Economic Analysis 18 (2026) 263-287 

 

278 

 

 

 

www.RofEA.org 

 

this regard, we find a significant and positive direct effect of human capital, through education, 

as well as institutional quality on GDP per capita growth in high-income and upper- and lower-

middle-income developing countries, with a stronger impact observed as the level of 

development increases (columns 3 and 5). By contrast, low-income countries exhibit a non-

significant effect of these variables, suggesting that they are still unable to keep pace with the 

economic dynamism observed elsewhere and remain constrained by institutional, political, and 

socio-economic weaknesses. Overall, these findings imply that higher levels of development 

are associated with better education and stronger institutional quality, leading to a more 

pronounced contribution to economic growth, thereby supporting the hypothesis of 

convergence in human capital and institutional characteristics as countries develop. 

Table 5. Interactive term estimates by country group (PCSE and System-GMM estimators) 

Dependent variable: logarithm of GDP per capita PPP (constant prices, base 2017) 

 
                                   

Country   

   Variables 

Low-income developing countries 
Lower-middle income developing 

countries 

Upper-middle income and high-

income developing countries 

 PCSE GMM PCSE GMM PCSE GMM 

𝐥𝐧(𝐆𝐃𝐏𝐏𝐂𝐢𝐭−𝟏) --- 
     0.965*** 

(0.039) 
--- 

     0.922*** 

(0.034) 
--- 

    0.941*** 

(0.024) 

ln (𝐆𝐅𝐂𝐅𝐢𝐭) 
      0.680*** 

(0.101) 

0.052 

(0.048) 

   0.110** 

(0.050) 

0.029 

(0.040) 

      0.281*** 

(0.066) 

     0.093*** 

(0.034) 

𝐥𝐧 (𝐅𝐃𝐈 𝐢𝐭) 
0.006 

(0.023) 

0.004 

(0.007) 

     0.075*** 

(0.019) 

      0.015*** 

(0.005) 

    0.044** 

 (0.017) 

    0.013*** 

(0.005) 

𝐥𝐧 (𝐏𝐎𝐏𝐢𝐭) 
-0.049 

(0.056)   

0.0001 

(0.014) 

     -0.066*** 

(0.024) 

 -0.126* 

(0.061) 

     -0.148*** 

(0.031) 

-0.117** 

          (0.034) 

ln (𝐄𝐝𝐮𝐜𝐢𝐭) 
0.124 

(0.212) 

0.052 

(0.049) 

     0.818*** 

(0.063) 

    0.137*** 

(0.051) 

     1.236*** 

(0.049) 

     0.028*** 

(0.005) 

𝐈𝐧𝐬𝐭𝐢𝐭𝐮𝐭_𝐈𝐧𝐝𝐞𝐱_𝐇𝐮𝐦𝐢𝐭 
 -0.030 

(0.018) 

0.003 

(0.008) 

      -0.012 

 (0.006) 

  0.072 

(0.050) 

     0.048*** 

(0.002) 

     0.002** 

 (0.001) 

Constant 
    5.509*** 

(0.351) 

  0.206*  

(0.114) 
      6.551*** 

(0.135) 

   0.539* 

(0.304) 
     5.985*** 

(0.271) 

     0.286*** 

(0.111) 

Nbr of obs. 208 198 449 431 557 532 

Nbr of groups 10 10 23 23 27 27 

R-squared 0.600 --- 0.363 --- 0.469 --- 

Wald chi2 1085.78 --- 534.50 ---        3758.22 --- 

Prob > chi2 0.000 --- 0.000 --- 0.000 --- 

Prob > F ---- 0.000 ---- 0.000 ---- 0.000 

Arellano and Bond Auto 

Correlation Test AR(1) 
--- 

Z= -1.59 

Prb> z = 0.112 
--- 

Z= -1.88 

Prb > z = 0.06 
--- 

Z= -3.42 

Prb > z = 0.001 

Arellano and Bond Auto 

Correlation Test AR(2) 
--- 

Z= 0.09 

Prb > z = 0.931 
--- 

Z= 0.31 

Prb > z = 0.754 
--- 

Z= -1.85 

Prb > z = 0.064 

Source: Authors' calculations using Stata 18.0; Note: * coefficient significant at 10 percent; ** 

coefficient significant at 5 percent; *** coefficient significant at 1 percent; (.): robust standard 

deviations; Institut_Index_Hum: interactive term measuring the complementarity between the 

quality of institutions and education.  
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On the other hand, Table 5 further investigates the interaction between human capital and 

institutional quality. The results provide strong evidence of a complementary relationship 

between these two factors in upper-middle- and high-income developing countries, where the 

interaction term is positive and significant. By contrast, in low- and lower-middle-income 

countries, the interaction effect is insignificant, indicating the presence of an institutional 

threshold below which investments in education do not translate into higher economic growth. 

This finding supports the view that the effectiveness of educational investment critically 

depends on the quality of institutions. In environments characterized by weak governance, 

human capital may be diverted toward unproductive or rent-seeking activities, thereby limiting 

or even reversing its contribution to growth. These results are consistent with the theoretical 

framework of Benhabib and Spiegel (1994), as well as more recent empirical studies. 

Overall, the results suggest that education policies alone are insufficient to foster economic 

growth in developing countries. Their effectiveness depends crucially on the institutional 

context and the stage of development, highlighting the need for coordinated reforms that 

simultaneously strengthen governance and promote human capital accumulation. 

5    Conclusion and Policy Recommendations 

This study provides new evidence on the triangular relationship between institutional quality, 

human capital, and economic growth in developing countries. The results confirm, on a first 

reading, the idea that education, as the main component of human capital, can contribute more 

to economic growth, in a favourable institutional environment.  

Thus, it appears that in upper-middle-income countries and high-income developing 

countries, good-quality economic and political institutions play a catalytic role. They allow 

human capital to express its productive potential in a framework where the protection of 

property rights, political stability, bureaucratic efficiency, the fight against corruption, and the 

predictability of the rules of the economic game favour investment, innovation and growth. 

This result highlights a mechanism of complementarity: the positive effects of education on 

growth are only fully realised when institutions fulfil certain conditions of functionality. In this 

respect, researchers should quantify 'sufficient quality' using precise empirical indicators, such 

as the World Bank's governance indices (such as Voice and Accountability, Rule of Law and 

Control of Corruption) and to identify, through threshold analyses, the critical levels beyond 

which this synergy becomes effective. 

On the other hand, our results reveal an absence interaction, between human capital and the 

quality of institutions in low- and lower-middle-income countries. This finding suggests that in 

these contexts, marked by simultaneous deficiencies in educational, institutional and economic 

terms, investment in education is not enough to generate growth externalities. Lack of 

administrative capacity, political distortions and clientelist practices are holding back the 
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mobilisation and development of human capital. These factors require a nuanced interpretation: 

institutions shape the returns to education, and in some cases, actors may divert qualified human 

resources from productive activities toward rent-seeking behavior. 

These findings underline the importance of institutional thresholds. Investments in 

education yield growth dividends only once institutions have reached a minimum level of 

effectiveness. This non-linear dynamic has critical implications for development strategies: 

education policies, if not accompanied by institutional reforms, may fail to deliver growth in 

contexts marked by corruption, political instability, or weak administrative capacity. 

From a policy perspective, the results argue in favor of an integrated approach. On the one 

hand, governments should strengthen the quality of governance by improving transparency, 

accountability, and the rule of law. On the other hand, they must design human capital 

development strategies that complement institutional reforms. International donors and 

multilateral organizations should also support this dual agenda by linking educational aid with 

governance initiatives. 

In short, this paper demonstrates that human capital and institutional quality are not 

substitutes but complements in the growth process. For developing countries to achieve 

sustainable and inclusive growth, reforms must target both dimensions simultaneously. 

Appendix 

Countries Code Countries Code Countries Code 

Albania ALB Rwanda RWA Morocco MAR 

Algeria DZA Senegal SEN Mozambique MOZ 

Argentina ARG South Africa ZAF Namibia NAM 

Armenia ARM Sudan SDN Nepal NPL 

Bahrain BHR Tanzania TZA Nicaragua NIC 

Bangladesh BGD Thailand THA Niger NER 

Benin BEN Tunisia TUN Pakistan PAK 

Bolivia BOL Turkey TUR Panama PAN 

Brazil BRA Uganda UGA Ghana GHA 

Cambodia KHM Ukraine UKR Guatemala GTM 

Cameroon CMR Uruguay URY Haiti HTI 

Central African Republic CAF Zimbabwe ZWE Honduras HND 

Chile CHL Jamaica JAM India IND 

China CHN Jordan JOR Indonesia IDN 

Colombia COL Kazakhstan KAZ Peru PER 

Congo. Rep. COG Kenya KEN Philippines PHL 

Côte d'Ivoire CIV Malaysia MYS Mexico MEX 

Dominican Republic DOM Mali MLI Mongolia MNG 

Ecuador ECU Mauritania MRT El Salvador SLV 

Egypt. Arab Rep. EGY Mauritius MUS Gabon GAB 
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Table. Estimates for the whole sample (Dynamic System Generalized Method of 

Moments d'Arellano and Bond 1991, System-GMM) 

Dependent variable: logarithm of GDP per capita PPP (constant prices, base 2017) 

 
       Variables (1) (2) (3) (4) (5) (6) (7) 

𝐥𝐧(𝐆𝐃𝐏𝐏𝐂𝐢𝐭−𝟏) 
    0.948*** 

(0.018) 

   0.965*** 

(0.021) 

      0.957*** 

  (0.019) 

   0.952*** 

(0.018) 

     0.954*** 

(0.017) 

      0.956*** 

(0.017) 

      0.964*** 

(0.018) 

ln (𝐆𝐅𝐂𝐅𝐢𝐭) 
 0.069* 

(0.038) 

  0.080** 

(0.041) 

0.062 

(0.039) 

  0.074** 

(0.038) 

0.052 

(0.036) 

0.059 

(0.038) 

0.061 

(0.039) 

𝐥𝐧 (𝐅𝐃𝐈 𝐢𝐭) 
      0.012** 

(0.004) 

    0.014*** 

(0.005) 

     0.013*** 

(0.004) 

     0.014*** 

(0.0047) 

     0.013*** 

(0.004) 

     0.014*** 

(0.004) 

      0.014*** 

(0.004) 

𝐥𝐧 (𝐏𝐎𝐏𝐢𝐭) 
-0.034 

(0.035) 

-0.048 

(0.035) 

-0.029 

(0.030) 

-0.033 

(0.031) 

-0.016 

(0.028) 

-0.021 

(0.027) 

-0.023 

(0.030) 

ln (𝐄𝐝𝐮𝐜𝐢𝐭) 
     0.069** 

(0.032) 

       0.060* 

(0.036) 

     0.086*** 

(0.030) 

   0.063* 

(0.033) 

  0.054* 

(0.030) 

     0.084*** 

(0.033) 

     0.062* 

(0.033) 

𝐈𝐧𝐬𝐭𝐢𝐭_𝐈𝐧𝐝𝐞𝐱𝐢𝐭 
   0.109** 

(0.047) 
-- -- -- -- -- -- 

𝐕𝐚𝐫𝟏_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- 
       0.061** 

(0.0318 
             --              --          --           --             -- 

𝐕𝐚𝐫𝟐_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭           -- -- 
       0.029 

(0.019) 
            -- -- --           -- 

𝐕𝐚𝐫𝟑_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 --           -- -- 
        0.082** 

(0.037) 
-- -- -- 

𝐕𝐚𝐫𝟒_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             -- 
       0.088*** 

(0.026) 
-- -- 

𝐕𝐚𝐫𝟓_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- --             --             --             -- 
       0.052 

(0.033) 
-- 

𝐕𝐚𝐫𝟔_𝐢𝐧𝐬𝐭𝐢𝐭 𝐢𝐭 -- -- -- -- -- -- 
   0.086*** 

(0.033) 

Constant 
    0.267** 

(0.110) 

    0.624** 

(0.313) 

    0.261** 

(0.112) 

0.206*  

(0.114) 

  0.219** 

(0.107) 

    0.230** 

(0.109) 

   0.266** 

(0.115) 

Nbr of obs. 1161 1161 1161 1161 1161 1161 1161 

Nbr of groups 60 60 60 60 60 60 60 

Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Arellano and 

Bond  auto-

correlation test 

AR(1) 

Z= -2.76 

Prb> z = 0.006 

Z= -2.76 

Prb> z = 0.006 

Z= -2.73 

Prb > z = 0.006 

Z= -2.82 

Prb > z = 0.005 

Z= -2.72 

Prb > z = 0.007 

      Z= -2.75 

Prb> z = 0.006 

 Z= -2.74 

Prb > z = 0.006 

Arellano and 

Bond auto-

correlation test 

AR(2) 

Z= -0.72 

Prb > z = 0.479 

Z= -0.87 

Prb> z = 0.384 

Z= -0.75 

Prb > z = 0.455 

Z= -0.88 

Prb > z = 0.379 

Z= -0.89 

Prb > z = 0.374 

Z= -0.82 

Prb> z = 0.412 

Z= -0.89 

Prb > z = 0.375 

Source: Authors' calculations using Stata 18.0; Note: * coefficient significant at 10 percent; ** 

coefficient significant at 5 percent; *** coefficient significant at 1 percent; (.): robust standard 

deviations. Var1_instit: Voice and Accountability; Var2_instit: Political Stability and Absence of 

Violence/Terrorism; Var3_instit: Government Effectiveness; Var4_instit: Regulatory Quality; 

Var5_instit: Rule of Law; Var6_instit: Control of Corruption; Institut_Index: synthetic index of 

institutional variables. 
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