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ABSTRACT

The rate of economic growth has declined in many countries, and this has been partly attributed to poor human
capital development and these challenges are more pronounced in developing economies where human capital
remains relatively low. This study analyses the effect of human capital development in selected developed and
developing countries. Pre-estimation tests was conducted and Feasible generalised least squares within the periods
of 2000-2024 was used for the variables, panel data that covered 15 and 18 randomly selected developed and
developing countries. According to the findings human capital development exerts a positive and statistically
significant effect on economic growth in both developed and developing countries. In developed economies, the
coefficients are 4.508 (CCEMG, p <0.05) and 12.317 (FGLS, p <0.01), while developing countries record 1.692
and 5.795 (p < 0.01). Descriptive evidence shows large structural gaps, with mean GDP per capita of 38,562.40
in developed countries compared to 574.57 in developing economies, and average human capital indices of 0.885
and 0.65, respectively. Based on the findings, this study concluded that that improvements in human capital
significantly enhance GDP per capita. As a result, for developed countries governments must strengthen
investments in human capital and health systems to sustain high productivity and long-term economic growth
while developing countries, priority should be given to improving both the quantity and quality of investments in
education and healthcare, while enhancing the efficiency and effectiveness of public spending through stronger
institutions and governance.
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1 INTRODUCTION
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Economic growth is crucial for the development of underdeveloped and developing countries as it brings
about a wide range of positive impacts on various aspects of their societies (Wang 2021). Human capital represents
the skills, knowledge, and health status of a population that collectively enhance their capacity to participate in
productive activities and drive technological progress (Adelakun, 2021). Developing nations, particularly in Sub-
Saharan Africa and South Asia, face deep-seated structural and institutional barriers that significantly impede the
effectiveness of human capital investment. These regions grapple with fundamental challenges like low
educational attainment, a severe disease burden, and limited healthcare infrastructure, which collectively suppress
labour productivity and hinder economic competitiveness (Afolabi & Raifu, 2025; Kamanda, et al. 2022).

The study such as Ibrahim (2025) reveals that while education expenditure in Nigeria positively
correlates with GDP development, the effect is typically undercut by poor learning results, low financing
efficiency, and systemic governance difficulties. The main problem also rests in the qualitative misallocation of
resources across the development spectrum. In high-income countries, the problem is one of innovation-led HCD,
where the focus is on pushing the global technology frontier. In the Global South, the predominant hurdle is the
Learning-Productivity Gap. As noted by Awoyemi et al. (2024), many developing regions suffer from an
institutional environment where high enrolment rates are offset by learning poverty and a lack of labour market
absorption.

This structural mismatch shows that the marginal return on schooling is non-linear; without a comparable
improvement in institutional quality and health infrastructure, educational investment risks becoming a sunk
expenditure in the national accounts (Fomba et al., 2023). The value of research can be observed in its contribution
to increasing development planning and institutional efficiency. By examining how education influence growth
through institutional and governance channels, the research underlines the relevance of policy consistency and
accountability in maximizing the advantages of public expenditure. Understanding how institutional quality
moderates the correlation between investment in human capital and economic performance provides valuable
guidance for policymakers seeking to enhance governance structures, reduce inefficiencies, and build resilient
systems capable of maintaining during expansion.

2. Literature review
2.1 Stylised Facts about Human Capital Development

The association between human capital development (HCD) and economic growth is characterized by
many empirical regularities that deviate dramatically across the development spectrum. While the underlying
assumptions of endogenous growth theory indicate a universal positive correlation, modern research reveals that
the "mechanics" of this growth are fundamentally different in industrialized versus developing economies. A
fundamental stylized characteristic in modern macroeconomics is the non-linear effect of health as an element of
the human capital stock. In developing nations, notably within Sub-Saharan Africa, marginal gains in health
expenditure generate exponential growth rewards by reducing the systemic "disease burden" that restricts labor
productivity (Aboubacar & Xu, 2017; Anyanwu & Erhijakpor, 2009). Conversely, for developed OECD nations,
health HCD has reached a point of diminishing marginal returns; in these contexts, economic growth is more
sensitive to the management of aging populations and chronic conditions rather than the eradication of basic
infectious diseases (Roffia et al., 2023; Bloom et al., 2018).

A striking trait discovered in the 2020s is the decoupling of academic success from actual cognitive
output. While the gap in primary school attendance between rich and poor nations has reduced, a huge "quality
gap" continues. In undeveloped nations, notably within Sub-Saharan Africa, marginal increases in health
expenditure yield exponential development returns by reducing the systemic "disease burden" that inhibits labor
productivity (Aboubacar & Xu, 2017; Anyanwu & Erhijakpor, 2009). Conversely, for developed OECD nations,
health HCD has reached a point of diminishing marginal returns; in these contexts, economic growth is more
sensitive to the management of aging populations and chronic conditions rather than the eradication of basic
infectious diseases (Roffia et al., 2023; Bloom et al., 2018).

A notable feature uncovered in the 2020s is the dissociation of academic accomplishment from actual
cognitive activity. ~ While the discrepancy in primary school enrollment between rich and poor nations has
lessened, a considerable "quality gap" exists. In poor nations, notably within Sub-Saharan Africa, marginal gains
in health expenditure generate exponential development returns by reducing the systemic "disease burden" that
hinders labor productivity (Aboubacar & Xu, 2017; Anyanwu & Erhijakpor, 2009).  Conversely, for developed
OECD nations, health HCD has reached a point of diminishing marginal returns; in these contexts, economic
growth is more sensitive to the management of aging populations and chronic conditions rather than the
eradication of basic infectious diseases (Roffia et al., 2023; Bloom et al., 2018).

A noteworthy trait found in the 2020s is the decoupling of academic accomplishment from actual
cognitive activity. While the differential in primary school attendance between rich and poor nations has
diminished, a large "quality gap" continues. In developing nations, high attendance rates are generally "hollow,"
when kids conclude years of schooling without learning basic literacy a circumstance termed "Learning Poverty"
(UNESCO, 2021; World Bank, 2023). In industrialized nations, the tendency is toward skill-obsolescence, where
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the battle is not basic accomplishment but the constant "reskilling" required to preserve a competitive edge at the
global technology frontier (Goldin, 2016). HCD does not generate growth in a vacuum; its effectiveness is
restricted by the quality of national institutions. In many developing nations, the potential growth dividend of a
competent workforce is hampered by widespread corruption, insufficient infrastructure, and weak property rights
(Fagbemi et al., 2022; Adenuga & Ibiyemi, 2012). Skilled persons in these settings are often forced into low-
productivity informal sectors. In contrast, affluent nations possess the institutional absorptive ability" such R&D
infrastructure and transparent labor markets to ensure that human capital is efficiently directed toward innovation-
led growth (Ponzetto & Troiano, 2018).

2.2 Theoretical framework and empirical review

Endogenous Growth Theory has been paramount in influencing contemporary macroeconomic
discourse, presenting a dynamic framework that depicts the basic complexity of the growth process more
effectively than earlier neoclassical models (Romer, 1990). A significant strength of this approach rests in its
internalization of human capital, research, and development as the essential drivers of technological growth, rather
than treating technology as an exogenous component (Mabaso, 2026). Furthermore, it provides a robust
mechanism for explaining cross-country income divergence by incorporating qualitative factors such as
innovation and education, identifying why developed nations maintain a competitive edge while developing
cohorts often struggle with learning-growth decoupling (Awoyemi et al., 2024; Roshan & Rahman, 2025).
Crucially, by focusing on knowledge-based assets that generate positive externalities, the endogenous framework
supports long-term growth without diminishing returns, suggesting that sustainable expansion is achievable
through continuous investment in the cognitive and health-based stocks of the workforce (Lucas, 1988; Mendes
& Pennings, 2025).

The study of Afolabi and Raifu, (2025) analyzed the role of institutional quality and human capital
development on building economic resilience in Sub-Saharan Africa (SSA) between 2000 and 2021. Using annual
panel data and the Bias-Corrected Method of Moments (BCMM) estimation, the research corrected for cross-
sectional dependence, endogeneity, and heterogeneity among sampled fragile and robust nations. Findings
demonstrated that human capital development considerably enhances economic resilience in both categories,
however institutional quality has a stronger positive influence on fragile countries. The comprehensive analysis
revealed that economic, institutional, and political governance all promote resilience. The report suggested that
robust institutions and investments in human capital are vital for withstanding crises and urged group-specific
resilience strategies and higher economic buffers to promote sustainable recovery in SSA economies.

Awoyemi, et al. (2024) also evaluated the effects of human capital development on economic growth
and longevity in four West African countries Nigeria, Ghana, Burkina Faso, and Benin Republic utilizing POLS,
FM-OLS, and DOLS estimate methodologies. Life expectancy at birth was applied to determine longevity, with
correlation, unit root, and cointegration tests done beforehand. Findings demonstrated that human capital
development positively and considerably influences both economic growth (347.5%) and life expectancy (26.8%)
in the long run.The study concluded that strengthening human capital increases growth and lifespan and
recommended that West African governments enhance investments in health and education to foster human capital
development.

Friday, (2025), assessed the influence of human capital development on Nigeria’s economic growth from
1990-2022 utilizing secondary data and an ex-post facto design with the FMOLS and bounds test procedures. The
investigation demonstrated a good correlation between education and health expenditure and economic growth,
while per capita income also greatly boosted real GDP. The study found that human capital development is a
crucial driver of Nigeria’s economic performance. It proposed that government investment on education and
health be boosted and efficiently utilized, alongside steps to reduce corruption, expand infrastructure, and
encourage employment and skill development opportunities to ensure sustainable growth.

Sultana, (2022), assessed the linkage between human capital and economic growth across 141 nations
(93 developing and 48 developed) covering 1980-2008, encompassing both education and health dimensions. The
study employed the System Generalized Method of Moments (SGMM) for its estimation technique and the
findings showed that all aspects of human capital positively affect growth in developing countries, with life
expectancy exerting the strongest influence due to ongoing demographic transitions also in developed countries,
higher life expectancy was found to slow growth owing to aging populations and higher dependency ratios. The
study suggested that the growth effects of human capital differs by development stage and advised that
impoverished countries invest more in education and health, while wealthy nations face aging-related difficulties
to sustain economic success.

Ibrahim, M. (2025) also studied the influence of human capital development on economic growth in
Nigeria from 1989-2023 using the Zivot Andrews unit root test and the ARDL model. The results demonstrated
that gross capital formation, labour force, secondary and higher education enrolments had positive and large
influence on real GDP. The analysis found that human capital indicators drive Nigeria’s economic growth and
advised that the government enhance expenditure on education and school enrolment to strengthen sustainable
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development. Bognet, et al, (2023) also investigated the influence of government expenditure on human capital
development in Nigeria from 1990-2019 using the Autoregressive Distributed Lag (ARDL) model. The results
showed that government education expenditure had a positive and significant effect on the Human Development
Index (HDI), while health expenditure had a positive but moderate impact. The report indicated that education
spending contributes more effectively to human capital development and advised that the government boost
budgetary allocations to both education and health sectors to ensure continuing human capital growth.

Awoyemi, et al. (2022) evaluated the impact of private sector development on Nigeria’s economic growth
using the ARDL model and limits cointegration test to examine both short- and long-term relationships. Findings
demonstrated that gross capital formation and market capitalization considerably and positively affect GDP
growth in both eras. Post-privatization eras enhanced growth by roughly 0.23% in the short run and 3.87% in the
long run at a 1% significance level. The study stated that private sector development fosters economic growth and
advised expanding domestic investment, supporting privatization, and strengthening financial and capital market
institutions to sustain growth.

Anigboro, (2024) investigated the impact of Human Capital Investment on Economic Development in
Nigeria, using proxies such as public education and health expenditures (both capital and recurrent) and tertiary
enrolment, while economic development was measured by real GDP, HDI, and the national poverty index. Data
were taken from the CBN Statistical Bulletin and NBS. Using the ARDL limits test, the study established a long-
run link among the variables, however some results departed from a priori expectations. The data demonstrated
that investment in education and health considerably improves economic growth and development. The report
advocated higher financing for education and health, better resource management, and improved tertiary education
standards to enhance human capital quality and national development.

Adeleke and Anuolam, (2023) empirically assessed the influence of human capital development on
economic growth in Nigeria from 1999-2022 using time series data from the CBN Statistical Bulletin (2022) and
the Autoregressive Distributed Lag (ARDL) model. The data showed that government expenditure on education
and health had positive and significant benefits on real GDP, while life span and school enrolment had positive
but negligible effects. The study revealed that human capital development strongly promotes economic growth in
both the short and long run. It proposed that the government emphasize education and health investments, improve
citizens’ welfare, and promote higher school enrolment to enhance productivity and sustainable growth.

Toluhi, et al. (2024) also studied the influence of human capital investment on sustainable development
in four West African nations from 2015 to 2022 using the PMG model. Sustainable development was proxied by
the sustainable development index, while education and health expenditures were assessed as percentages of GDP,
and literacy rate by the education index. Findings found that government education investment favorably promotes
sustainable development in both the short and long run, while health expenditure and literacy rate show positive
long-run but negative short-run effects. The report advises increasing investment in education and health to
strengthen human capital and accomplish sustainable development goals.

In addition, Osobase, et al. (2025) evaluated the influence of human capital development on economic
growth in the West African Monetary Zone (WAMZ) from 1990 to 2023 using the ARDL-PMG technique. Results
demonstrated that education and health expenditures had positive and significant long-run effects on growth,
underscoring the necessity of continued human capital investment. However, in the short run, education
expenditure had a moderate beneficial effect, whereas health expenditure showed a negative impact due to
inefficiencies. The causality test demonstrated that economic growth drives education expenditure but not vice
versa. The report advises long-term investment and institutional reforms to increase economic results.

3. Methodology

This analysis spans the period from 2000 to 2024, a range that captures important global. To meet the
study’s aims, a cross-country panel of 15 developed and 18 developing countries was selected randomly. The
selection was further informed by the relative positioning of nations above and below the average GDP per capita
within each development group, guaranteeing fair representation. In addition, nations were considered based on
data availability, demographic variety, geographic distribution, and their usefulness for regional comparison and
policy research. Methodologically, to examine the long run effects of human capital development and health
expenditures on economic growth in developed and developing countries, this study used estimation techniques
of Common correlated effects estimator (CCEMG) and Feasible generalized least squares (FGLS) for robust
analysis. Economic growth which is the dependent variable was assessed by GDP per capita. The independent
variables include human capital development. The control variables connected to the study are gross fixed capital
formation, consumer price index indicating inflation, and population growth rate. Before the estimation, the
correlation analysis, summary statistics such as mean, standard deviation, kurtosis and skewness were done. Panel
unit root test was also carried out to verify whether the associated data series are stationary or not and the
cointegration test was utilized to determine the existence of long run relationship among the variables.
Model 1a: Effect of human capital development on economic growth in Selected developed countries. The model
will be expressed as:
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GDPCpyi = f{ HDIpyi, PHEpvy GFCpyi, CPIpyi, PGRpyi,€ir) 1
LGDPCoyvit= Po + P1HADIpws, + B2 PHEpyy, + B3GFCpyi, + BsCPlpyi: + BsPGRpy, + €i

Model 1b: Effect of human capital development on economic growth in Selected developing countries. The model
is expressed as:

GDPCpgii = f(HDIpyve, PHEpyi: GFCpgi, CPIpgii, PGRpgGi,€ir) 2
LGDPCoaic= Bo + BsHDIpgis,, + P71 PHEpGir, + BsGF Cpais, BoL CPIpGit + B1oPGRpair, + Eir

Where By is the intercept of the model and B, B2, B3, B4, Bs, Bs, B7, PBs, Po, PBs, Pio are the coefficients.
Where:

HClIi= Human capital development index for each country i over a period of time t

GDPC;j = Gross domestic products per capita for each country i over a period of time t

PGRj; = Population growth rate for each country i over a period of time

CPIi= Consumer price index for each country i over a period of time t

GFC;= gross fixed capital formation as % of GDP for each country i over a

period of time t

€ = Error term in ; over a period of time t

4. RESULTS

1a Descriptive Analysis

The descriptive statistics given in Table 4.1a provide a detailed overview of the basic tendencies and
distributional characteristics of essential variables used to study the effect of human capital development on
economic growth in emerging nations. The variables analyzed include gross domestic product (RGDP), human
capital development index (HDI) as a proxy for human capital development, public health expenditure (PHE),
gross fixed capital creation (GFC), consumer price index (CPI) representing inflation, and population growth rate
(PGR). Together, these variables comprise the economic, human capital, health, investment, price stability, and
demographic determinants impacting growth performance in developing economies. GDP per capita (GDPC) has
a mean value of 574.57, representing the average quantity of economic output among the sampled developing
countries. However, the enormous standard deviation of 1,022.01 and the broad range between the smallest (16.18)
and maximum (4,583.00) values show substantial variances in economic size and performance across these
countries. The distribution of RGDP is highly right-skewed (skewness = 2.91) and strongly leptokurtic (kurtosis
= 10.63), showing the prevalence of extreme values induced by a few very large economies. The Jarque—Bera
statistic (1,725.34, p = 0.00) rejects the null hypothesis of normality, demonstrating significant heterogeneity in
economic growth levels across developing nations. Human capital development, evaluated by the Human capital
development Index (HDI), records a mean of 0.65, demonstrating a moderate level of human development on
average across the studied countries. The relatively low standard deviation of 0.13 shows less dispersion compared
to RGDP, yet large variances still occur, as evidenced by values ranging from 0.39 to 0.92. The HDI distribution
is moderately positively skewed (0.19) and mildly platykurtic (kurtosis = 2.32), suggesting a beautifully balanced
distribution around the mean. Nevertheless, the Jarque—Bera statistic (11.37, p = 0.0034) reveals a statistically
significant departure from normality, showing varied human capital development outcomes among countries.
Public health expenditure (PHE) has an average value of 43.72, reflecting low investment in public health among
rising countries. The standard deviation of 21.68 and a wide range from 3.93 to 84.26 show considerable variation
in health spending priorities throughout the sample. The variable exhibits slight positive skewness (0.21) and a
relatively flat distribution (kurtosis = 1.98). However, the Jarque—Bera statistic (23.13, p = 0.00) demonstrates
non-normality, revealing variations in public health financing that may influence human capital quality and
productivity. Gross fixed capital formation (GFC), indicating domestic investment, displays a mean of 147.86
with a large standard deviation of 272.00, demonstrating considerable variations in investment levels across
emerging countries. The minimum value of 0.88 and maximum of 1,201.00 further underscore these discrepancies.
GFC is highly positively skewed (2.75) and strongly leptokurtic (kurtosis = 9.61), suggesting that a few countries
account for exceptionally high investment levels. The Jarque—Bera statistic (1,388.01, p = 0.00) considerably
rejects normality, showing the uneven distribution of investment capabilities among developing economies. The
consumer price index (CPI), used as a measure of inflation, has a mean of 135.08, reflecting rather high average
price levels across the sample. The standard deviation of 91.40 and the broad range between 2.91 and 583.68 show
huge inflationary discrepancies between countries and time. CPI is positively skewed (2.10) with considerable
kurtosis (8.46), suggesting repeated extreme inflation occurrences in some economies. The Jarque—Bera statistic
(887.51, p = 0.00) demonstrates that CPI is not normally distributed, alluding to macroeconomic instability in
areas of the developing world. Population growth rate (PGR) reported an average of 1.86%, consistent with the
relatively rapid population growth typical of emerging countries. The standard deviation of 0.96 implies high
volatility, with values ranging from -0.46 to 3.96. The distribution of PGR is almost symmetric (skewness = -0.08)
and substantially mesokurtic (kurtosis = 2.52). Unlike most other variables, the Jarque-Bera statistic (4.71, p =
0.095) fails to reject the null hypothesis of normality at the 5% level, showing that population increase is more
consistently distributed throughout the sampled countries. The descriptive data reveal great variability among
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rising countries in terms of economic growth, human capital development, health expenditure, investment,
inflation, and demographic dynamics. Most variables have non-normal distributions characterized by significant
skewness and kurtosis, reflecting fundamental imbalances and unequal development patterns. These distributional
properties underline the demand for robust econometric approaches capable of managing non-normality and
heterogeneity when researching the effect of human capital development on economic growth in emerging nations.

Table 4.1a,
Summary Statistics for effect of human capital development on economic growth in developing countries.
RGDP HDI PHE GFC CPI PGR

Mean 574.5660 0.649823 43.72051 147.8585 135.0846 1.862352
Median 216.4000 0.646500 40.59761 47.33000 113.8361 1.868308
Maximum 4583.000 0.922000 84.26091 1201.000 583.6780 3.958797
Minimum 16.18000 0.389000 3.928522 0.881400 2.909082 -0.459952
Std. Dev. 1022.010 0.129894 21.68169 271.9994 91.40370 0.955795
Skewness 2.908033 0.193305 0.214990 2.754537 2.095709 -0.076668
Kurtosis 10.62832 2.324023 1.975929 9.608880 8.455800 2.523008

Jarque-Bera 1725.335 11.37022 23.13009 1388.010 887.5075 4.706869

Probability 0.000000 0.003396 0.000009 0.000000 0.000000 0.095042

Observations 450 450 450 450 450 450

Source: Computed by the Author based on the World Bank WDI (2025)

4.2.1b Descriptive Analysis

The descriptive statistics reported in Table 4.1b provide a complete overview of the core tendencies and

distributional characteristics of important variables used to analyze the effect of human capital development on
economic growth in developed nations. The variables analyzed include gross domestic product per capita (GDPC),
human capital development index (HDI) as a proxy for human capital development, public health expenditure
(PHE), gross fixed capital formation (GFC), consumer price index (CPI) representing inflation, and population
growth rate (PGR). These variables collectively encompass economic, human capital, health, investment, price
stability, and demographic elements influencing growth performance in industrialized economies.
The GDP per capita (GDPC) has a high mean value of 38,562.40, demonstrating the relatively good economic
performance of industrialized countries. However, the huge standard deviation of 29,551.41 and the broad range
between the smallest (1,659.93) and maximum (137,781.70) values suggest substantial economic differences even
among wealthy nations. The distribution of GDPC is positively skewed (skewness = 1.16) and leptokurtic
(kurtosis = 3.89), implying the presence of extreme high-income observations. The Jarque—Bera statistic (96.09,
p =0.000) rejects the null hypothesis of normality, indicating high variability in income levels across industrialized
countries.

Human capital development, evaluated by the Human capital development Index (HDI), displays a high
mean value of 0.885, reflecting a typically advanced level of human development across developed countries. The
comparatively low standard deviation (0.048) shows minimal dispersion compared to economic output, with
values ranging from 0.73 to 0.97. The HDI distribution is significantly negatively skewed (—0.57) and
approximately mesokurtic (kurtosis = 2.91). Nevertheless, the Jarque—Bera statistic (20.21, p = 0.00004) reveals
a significant divergence from normality, reflecting disparities in social and institutional development across
developed nations.

Public health expenditure (PHE) has a mean value of 70.06, reflecting high investment in health systems among
industrialized countries. The standard deviation of 13.67 suggests moderate volatility, with spending levels
ranging from 28.57 to 88.14. The distribution is negatively skewed (-1.39) and leptokurtic (kurtosis = 4.45),
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implying that many countries cluster at higher spending levels, while a few invest comparably less. The Jarque—
Bera statistic (153.15, p = 0.000) confirms non-normality, indicating disparities in public health financing
priorities.

Gross fixed capital formation (GFC), representing domestic investment, shows a mean of 376.57 with a relatively
high standard deviation of 906.56, demonstrating huge variations in investment intensity across industrialized
countries. The large range from 3.49 to 4,993.58 further underscores this diversity. GFC is significantly positively
skewed (3.53) and strongly leptokurtic (kurtosis = 14.53), suggesting that a few countries account for
exceptionally high investment levels. The Jarque—Bera statistic (2,856.82, p = 0.000) severely violates normality,
demonstrating uneven investment trends among developed nations. The consumer price index (CPI), used as a
measure of inflation, has a mean value of 103.60, reflecting relatively steady pricing levels typical of affluent
countries. The standard deviation of 20.95 and the range from 31.98 to 183.91 show moderate inflation fluctuation
across countries and time. CPI is positively skewed (0.57) and leptokurtic (kurtosis = 4.78), with the Jarque—Bera
statistic (69.27, p = 0.000) confirming non-normality, which may imply periodic inflationary pressures in some
nations. Population growth rate (PGR) has a low mean value of 0.39%, corresponding with the demographic
features of developed countries, where population growth is often moderate or declining. The standard deviation
of 0.95 suggests considerable volatility, with values ranging from —2.26 to 2.89. The distribution of PGR is nearly
symmetric (skewness = —0.07) and strongly mesokurtic (kurtosis = 2.72). The Jarque—Bera statistic (1.59, p =
0.452) fails to reject the null hypothesis of normality, implying that population growth is rather fairly distributed
throughout the sampled industrialized countries. Overall, the descriptive statistics demonstrate that while
developed countries exhibit high levels of economic output, human capital development, and health expenditure,
there remains great variety in income distribution, investment levels, and macroeconomic conditions. Most
variables have non-normal distributions marked by skewness and excess kurtosis, underlining fundamental
disparities among developed economies. These distributional qualities underscore the need of applying robust
econometric tools for studying the effect of human capital development on economic growth in industrialized

countries.
Table 4.1b,
Summary Statistics for effect of human capital development on economic growth in developed countries
GDPC HDI PHE GFC CPI PGR
Mean 38562.40 0.884551 70.05887 376.5657 103.6044 0.386588
Median 31348.19 0.890000 72.35728 90.02130 103.8758 0.423337
Maximum 137781.7 0.970000 88.13978 4993.578 183.9093 2.890960
Minimum 1659.929 *0.730000 28.56611 3.493921 31.98222 -2.258464
Std. Dev. 29551.41 0.048410 13.67390 906.5589 20.95175 0.946076
Skewness 1.157341 -0.566994  -1.386681 3.533740 0.566023 -0.071576
Kurtosis 3.889854 2.913104 4.452601 14.52768 4.775229 2.715107
Jarque-Bera 96.08741 20.21060 153.1499 2856.824 69.26515 1.588383
Probability 0.000000 0.000041 0.000000 0.000000 0.000000 0.451946
Observations
375 375 375 375 375 375

Source: Computed by the Author based on the World Bank WDI (2025)

4.2.2a Correlation Analysis

The correlation analysis reported in Table 4.2a highlights the relationships between human capital development
and economic growth in developing countries. Economic growth, proxied by GDP per capita (LGDPC), has a
considerable positive connection with human capital development (HDI = 0.6933), suggesting that countries with
bigger levels of human development likely to enjoy stronger economic growth. This indicates that gains in
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education, health, and total human welfare are directly connected with higher economic performance in
developing economies. Similarly, public health expenditure (PHE) is considerably and positively associated with
economic growth (0.6598), meaning that rising investment in public health adds to improved productivity and
higher income levels.

Gross fixed capital formation (LGFC), representing domestic investment, too demonstrates a high positive
association with economic growth (0.6457). This shows that increased capital accumulation supports higher
output levels and economic expansion. In addition, LGFC is favorably connected with HDI (0.6508), implying
that investment in physical capital assists human capital development in supporting growth. Public health
expenditure also demonstrates a moderate positive association with HDI (0.6135), underlining the relevance of
health investment in boosting human capital results. Inflation, assessed by the consumer price index (LCPI), has
weak positive associations with economic growth (0.1625), human capital development (0.3384), public health
expenditure (0.0999), and capital creation (0.1548). These weak associations show that inflation does not have a
substantial direct association with growth and human capital components within the sample, while moderate price
stability may coexist with development activities.

Population growth rate (PGR) demonstrates high negative associations with economic growth (—0.5323) and
human capital development (—0.6664). This shows that considerable population rise may place strain on economic
resources and social infrastructure, ultimately hindering growth and the accumulation of human capital. PGR is
also adversely associated with public health expenditure (—0.4779) and capital formation (—0.6175), suggesting
that excessive population expansion may dilute investments in health and capital per capita. The link between
population growth and inflation is weakly negative (—0.1151), indicating a limited association.

Importantly, all the correlation coefficients are below the standard multicollinearity threshold of 0.80 (Gujarati &
Porter, 2008; Hair et al., 2009), showing the absence of severe multicollinearity among the explanatory factors.
This demonstrates that the variables are eligible for inclusion in later econometric studies exploring the effect of
human capital development on economic growth in emerging nations.

Table 4.2a,
Correlation Matrix for human capital development and economic growth in developing countries.
LGDPC HDI PHE LGFC LCPI PGR
LGDPC 1.0000
HDI 0.6933 1.0000
PHE 0.6598 0.6135 1.0000
LGFC 0.6457 0.6508 0.5274 1.0000
LCPI 0.1625 0.3384 0.0999 0.1548 1.0000
PGR -0.5323 -0.6664 -0.4779 -0.6175 -0.1151 1.0000

Source: Computed by the Author based on the World Bank WDI (2025)

4.2.2b Correlation Analysis

The correlation analysis presented in Table 4.2b highlights the relationships between human capital development
and economic growth in developed countries. Economic growth, proxied by GDP per capita (LGDPC), shows a
very strong positive correlation with human capital development (HDI = 0.906), indicating that higher levels of
human development are closely associated with higher economic growth in developed economies. This strong
relationship underscores the central role of education, health, and overall human welfare in sustaining economic
performance in advanced countries.

LGDPC also exhibits positive correlations with gross fixed capital formation (LGFC = 0.446) and inflation (LCPI
= 0.445), suggesting that increased investment and moderate price movements tend to accompany higher income
levels in developed countries. In addition, population growth rate (PGR) shows a strong positive correlation with
economic growth (0.776), indicating that, unlike in many developing countries, population dynamics in developed
economies may complement economic expansion through labor force participation and productivity gains.
Human capital development (HDI) is positively correlated with LGFC (0.549), LCPI (0.523), and PGR (0.646),
reinforcing the complementary relationship between human capital accumulation, investment activity, and
demographic trends in developed economies. However, HDI shows a weak negative correlation with public health
expenditure (PHE = —0.139), suggesting that higher levels of human development may reduce the need for
increased public health spending due to more efficient health systems and better health outcomes.

Public health expenditure (PHE) exhibits generally weak correlations with economic growth (-0.061), investment
(-0.230), inflation (0.087), and population growth (0.088), indicating that variations in public health spending are
not strongly associated with short-run changes in macroeconomic performance among developed countries. This
may reflect the relatively stable and mature nature of public health systems in advanced economies.
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Importantly, all the correlation coefficients are below the conventional multicollinearity threshold of 0.80, except
for the strong association between LGDPC and HDI. This suggests that multicollinearity is generally not a serious
concern among the explanatory variables. Overall, the correlation results reveal strong linkages between human
capital development, investment, population dynamics, and economic growth in developed countries, providing
useful preliminary insights for subsequent econometric analysis on the role of human capital in driving long-term
economic growth.

Table 4.2b,
Correlation Matrix for human capital development and economic growth in developed countries
LGDPC HDI PHE LGFC LCPI PGR
LGDPC 1.000
HDI 0.906 1.000
PHE -0.061 -0.139 1.000
LGFC 0.446 0.549 -0.230 1.000
LCPI 0.445 0.523 0.087 0.151 1.000
PGR 0.776 0.646 0.088 0.389 0.129 1.000
Source: Computed by the Author based on the World Bank WDI (2025)
4.3a Unit Root Test

The Cross-sectionally Augmented IPS (CIPS) unit root test, developed by Pesaran (2007), was applied to
investigate the stationarity qualities of the variables used in analyzing the relationship between human capital
development and economic growth in developing nations. This test was selected because the presence of cross-
sectional dependence had earlier been shown among the panel components. The findings of the CIPS test are
reported in Table 4.3a. As indicated in Table 4.3a, all the variables (GDP per capita (LGDPC), human capital
development index (HDI), public health expenditure (PHE), gross fixed capital formation (LGFC), consumer
price index (LCPI), and population growth rate (PGR)) are non-stationary at level. This is proven by their CIPS
test statistics at levels being larger than (in absolute terms lower than) the 5% critical value of —2.72. Consequently,
the null hypothesis of a unit root could not be rejected for any of the variables in their level form. However, after
first differencing, the CIPS test statistics for all the variables become more negative than the 5% critical value of
—2.72. Specifically, LGDPC, HDI, PHE, LGFC, LCPI, and PGR all reject the null hypothesis of a unit root at first
difference. This suggests that each series becomes stable after initial differencing and is consequently integrated
of order one, I (1). Overall, the CIPS unit root results confirm that all the variables included in the model are I (1).
This finding warrants the employment of panel cointegration techniques to explore the long-run link between
human capital development and economic growth in emerging nations.

Table 4.3a,
CIPS root tests (human capital development and economic growth in developing countries)

Cross-sectionally Pesaran, and Shin (CIPS) test
Level  Stat  (critical First Difference Stat (critical Remark

Variables level@5% level@5%

LGDPC -2.046 (-2.72) -3.429(-2.72) I(1)
HDI -2.234(-2.72) -4.114*(-2.72) I(1)
PHE -2.285(-2.72) -4.663*(-2.72) I(1)
LGFC -2.025(-2.72) -3.948%(-2.72) I(1)
LCPI -1.571(-2.72) -3.248%(-2.72) I(1)
PGR -1.868(-2.72) -3.102(-2.72) I(1)

Source: Computed by the Author based on the World Bank WDI (2025)
Note; The p-value (<0.05) *** ** * sionifies 1%,5%,10% confidence level respectively, which is statistically
significant.

4.3b Unit Root Test for human capital development and economic growth in developed countries

The Cross-sectionally Augmented IPS (CIPS) unit root test, developed by Pesaran (2007), was applied to
investigate the stationarity qualities of the variables used in analyzing the relationship between human capital
development and economic growth in industrialized countries. This test was selected because the presence of
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cross-sectional dependence had earlier been shown among the panel components. The results of the CIPS test are
provided in Table 4.3b. As indicated in Table 4.3b, all the variables, GDP per capita (LGDPC ), human capital
development index (HDI), public health expenditure (PHE), gross fixed capital formation (LGFC), consumer
price index (LCPI), and population growth rate (PGR), are non-stationary at level. This is proven by their CIPS
test data at level being less negative than the 5% crucial threshold of —2.76. Consequently, the null hypothesis of
a unit root cannot be rejected for any of the variables in their level form. However, following first differencing,
the CIPS test statistics for all the variables become more negative than the 5% critical value of —2.76. Specifically,
LGDPC, HDI, PHE, LGFC, LCPI, and PGR all reject the null hypothesis of a unit root at first difference. This
suggests that each series becomes stable after initial differencing and is consequently integrated of order one, I(1).
Overall, the CIPS unit root results confirm that all the variables included in the model for developed nations are
integrated of order one. This finding warrants the employment of panel cointegration techniques to explore the
long-run link between human capital development and economic growth in industrialized countries.

Table 4.3b,
CIPS root tests (human capital development and economic growth in developed countries)

Cross-sectionally Pesaran, and Shin (CIPS) test

Level  Stat  (critical First Difference Stat (critical Remark

Variables level@5% level@5%

LGDPC -2.161 (-2.76) -3.940 (-2.76) I(1)
HDI -2.710 (-2.76) -4.990 (-2.76) I(1)
PHE -2.751 (-2.76) -4.691 (-2.76) I(1)
LGFC -1.642 (-2.76) -3.789 (-2.76) I(1)
LCPI -2.595 (-2.76) -3.846 (-2.76) I(1)
PGR -1.617 (-2.76) -3.596 (-2.76) I(1)

Source: Computed by the Author based on the World Bank WDI (2025)

4.4 Panel data Cointegration

The modified Westerlund panel cointegration test, which accounts for cross-sectional dependence, was utilized to
investigate the presence of a long-run relationship between human capital development and economic growth in
both emerging and developed countries. In line with Westerlund (2007), the test examines the null hypothesis of
no cointegration against two alternative hypotheses: that some panels are cointegrated or that all panels are
cointegrated. The results of the test are provided in Table 4.4.

For the developing countries’ panel, the variance ratio statistic for the hypothesis that some panels are cointegrated
is -2.9473 with a p-value of 0.0016, which is statistically significant at the 1% level. Similarly, the variance ratio
statistic for the hypothesis that all panels are cointegrated is —2.7818 with a p-value 0f 0.0027, similarly significant
at the 1% level. These results lead to the rejection of the null hypothesis of no cointegration under both alternative
assumptions.

For the developed countries’ panel, the variance ratio statistic for the hypothesis that some panels are cointegrated
is -2.1079 with a p-value of 0.0175, which is statistically significant at the 5% level. Likewise, the variance ratio
statistic for the hypothesis that all panels are cointegrated is -2.2839 with a p-value of 0.0112, similarly significant
at the 5% level. These data similarly imply the rejection of the null hypothesis of no cointegration.
Overall, the rejection of the null hypothesis for both certain panels and all panels in emerging and industrialized
countries shows the occurrence of panel cointegration. This suggests that a stable and long-run equilibrium link
exists between human capital development and economic growth across both categories of countries, hence
justifying the estimate of long-run panel models to capture this relationship.

Table 4.4,
Modified Westerlund Panel Cointegration Test for human capital development and economic growth in developed
and developing countries.

Developing Developed
statistics p-value statistics p-value
Some panels are -2.9473 0.0016 -2.1079 0.0175

cointegrated
ratio)

(Variance
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All panels are cointegrated -2.7818 0.0027 -2.2839 0.0112
(Variance ratio)

Source: Computed based on the data from the World Bank WDI (2025)

4.5 CCEMG and FGLS Regression Results for human capital development and economic growth in
developing countries

Table 4.5a illustrates the comparative CCEMG and FGLS regression results for the effect of human capital
development on economic growth in developing countries, with GDP per capita (LGDPC ) as the dependent
variable. Focusing on the major findings, human capital development (HDI) demonstrates a positive and
statistically significant effect on economic growth in both models. The effect is significant at the 1% level in both
the CCEMG and FGLS computations, suggesting that advancements in human development play a crucial
influence in supporting economic growth in developing nations. Public health expenditure (PHE ) has a positive
but statistically negligible effect in the CCEMG model, suggesting that public health investment does not have an
immediate growth-enhancing effect when cross-sectional dependence is compensated for. However, in the FGLS
model, PHE becomes positive and highly significant at the 1% level, suggesting that health spending contributes
significantly to economic growth after heteroskedasticity and cross-sectional dependency are adequately treated.
Gross fixed capital formation (LGFC) is positive and statistically significant at the 1% level in both models,
suggesting that domestic investment is a vital driver of economic growth in emerging economies. Inflation (LCPI)
is negative and statistically insignificant in the CCEMG estimation but becomes negative and highly significant
in the FGLS model, illustrating that rising inflation adversely affects economic growth in developing nations when
model corrections are applied. Population growth rate (PGR) is insignificant in the CCEMG model but turns
positive and statistically significant at the 1% level in the FGLS estimation, suggesting that population growth
may support economic expansion in developing countries through increased labour supply and market size under
more robust estimation techniques. Overall, the results confirm the relevance of human capital development and
capital creation in driving economic growth in emerging nations, while also demonstrating the sensitivity of health
expenditure, inflation, and population growth effects to the estimating approach.

Table 4.5a,
CCEMG and FGLS Regression Results for human capital development and economic growth in developing
countries.

CCEMG FGLS

(LGDPC) (LGDPC)
HDI 1.692(0.006)*** 5.795 (0.000)***
PHE 0.000587(0.241) 0.00335(0.000)***
LGFC 0.104(0.002)*** 0.0355(0.000)***
LCPI -0.0759(0.191) -0.0405 (0.000)***
PGR 0.0410(0.335) 0.0184 (0.000)***
Constant 0.678(0.565) 3.541(0.000)***
Observations 414 414

Source: Computed based on the data from the World Bank WDI (2025)
Note; The p-value (<0.05) *** *** signifies 1%,5%,10% confidence level respectively which is statistically
significant.

4.5b CCEMG and FGLS Regression Results for human capital development and economic growth in
developed countries

Table 4.5b displays the comparative CCEMG and FGLS regression results for the effect of human capital
development on economic growth in developed nations, with GDP per capita (LGDPC) as the dependent variable.
Focusing on the primary findings, human capital development (HDI) reveals a positive and statistically significant
effect on economic growth in both models. The effect is substantial at the 5% level in the CCEMG model and at
the 1% level in the FGLS model, demonstrating that increases in human development strongly support economic
growth in industrialized countries. Public health expenditure (PHE) likewise has a positive and significant impact
on economic growth in both calculations, but the amount of the coefficient is quite minor. This shows that higher
health spending benefits favorably to economic performance by enhancing labor productivity and total human
capital quality. Gross fixed capital formation (LGFC) is positive and very significant across both models,
demonstrating that domestic investment remains a major driver of economic development in industrialized
nations. Inflation (LCPI) is not statistically significant in the CCEMG estimation but becomes positive and highly
significant in the FGLS results, implying that controlled inflation may be associated with higher economic growth
when cross-sectional dependence and heteroskedasticity are properly accounted for. Population growth rate (PGR)
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in the CCEMG and FGLS model and demonstrate a positive and statistically significant effect on economic
growth, demonstrating that population expansion may boost growth in developed countries through labour force
expansion and market size effects. Overall, the results highlight the importance of human capital development,
health expenditure, and capital formation as key determinants of economic growth in developed countries, with
the FGLS estimates providing more robust evidence due to their ability to correct for cross-sectional dependence
and heteroskedasticity.

Table 4.5b,
CCEMG and FGLS Regression Results for human capital development and economic growth in developed
countries
CCEMG FGLS
(LGDPC) (LGDPC)
HDI 4.508373(0.013)** 12.31742 (0.000)***
PHE 0.0072382 (0.035)** 0.001848(0.000)***
LGFC 0.2558884 (0.002)*** 0.1285055 (0.000)***
LCPI 0.2806699 (0.365) 0.1905911(0.000)***
PGR 0.0341163 (0.009)*** 0.0321262 (0.000)***
Constant -2.874088 (0.291) -4.717202 (0.000)***
Observations 375 375

Source: Computed based on the data from the World Bank WDI (2025)

Note; The p-value (<0.05) ****** signifies 1%,5%,10% confidence level respectively which is statistically
significant

4.6 Comparative of CCEMG and FGLS Regression Results for human capital development and economic
growth in developed and developing countries.

A direct comparison of the results reveals that human capital development (HDI) has a positive and statistically
significant effect on economic growth in both industrialized and developing countries, although the magnitude
and strength of this effect differ dramatically between the two groups. In developed countries, the influence of
HDI on economic growth is significantly stronger. Under the CCEMG estimation, HDI has a coefficient of 4.508
and is significant at the 5% level, whereas in the FGLS model, the coefficient climbs rapidly to 12.317 and is
significant at the 1% level. This illustrates that improvements in human development translate into large gains in
GDP per capita in industrialized economies. The larger coefficients suggest that mature institutional frameworks,
efficient labor markets, and high levels of technological adoption enable industrialized countries to effectively
transfer human capital advancements into productivity and income development. In emerging countries, HDI also
has a favorable and statistically significant influence on economic growth, but the effect is relatively weaker. The
CCEMG result suggests a coefficient of 1.692, significant at the 1% level, whereas the FGLS estimation yields a
value of 5.795, likewise significant at the 1% level. Although these results underscore the importance of human
capital development for growth in poor nations, the smaller magnitudes relative to affluent countries imply that
advancements in education and health do not convert as efficiently into economic productivity.

Comparatively, the results reveal that while human capital development is a universal driver of economic
advancement, its growth-enhancing influence is much higher in developed countries than in developing ones. This
gap illustrates those structural and institutional limits in undeveloped nations, such as weaker governance, less
technological capabilities, and labor market faults; hinder the potential of human capital improvements to deliver
quicker economic growth. Consequently, beyond investing in human development, emerging countries require
supplemental reforms to fully exploit the growth benefits of human capital.

5. DISCUSSION

The results of this study reveal that human capital development has a positive and statistically significant effect
on economic growth in both emerging and developed countries, while the amount of the benefit vary between the
two categories. In developing countries, advances in human capital, captured through school attainment, health
condition, and total human development, considerably raise GDP per capita. This indicates that higher investment
in education and health boosts labor productivity, skills development, and innovative ability, hence encouraging
economic growth. This finding is consistent with the empirical data of Afolabi and Raifu (2025), who
demonstrated that human capital development considerably enhances economic resilience and growth in Sub-
Saharan Africa. Similarly, Awoyemi et al. (2024) proved that human capital development exerts a large and
favorable long-run effect on economic growth in selected West African countries, underlining the necessity of
continuous investment in education and health for developing economies. In the long run, the growth enhancing
effect of human capital development becomes stronger, demonstrating that the advantages of education and health



— ARPHAPreprints Author-formatted, not peer-reviewed document posted on 14/04/2026 DOI: https://doi.org/10.3897/arphapreprints.e195119

investments are cumulative rather than instantaneous. This outcome accords with the findings of Friday (2025)
and Ibrahim (2025), who observed that education enrolment, labor force quality, and health indicators strongly
impact Nigeria’s economic growth over time. The implication of this result is that developing countries must
maintain continuous and long-term commitments to human capital investment to achieve permanent economic
growth, as short-term or fragmented initiatives are unlikely to provide considerable growth dividends. In
industrialized countries, the data reveal that the influence of human capital development on economic growth is
substantially larger than in emerging countries. This shows that developed economies are more efficient in
transferring advances in education and health into better production and income levels. This study confirms
Sultana (2022), who found that although human capital positively promotes growth in both developing and
developed countries, the magnitude of the benefit is larger in developed economies due to better institutional
quality, advanced technology, and efficient labour markets. The findings demonstrate that human capital
development is a universal driver of economic growth, but its effectiveness relies on the structural and institutional
circumstances of each economy.

6 CONCLUSION AND RECOMMENDATIONS

Based on the study, the conclusion taken is that human capital development is a major determinant of economic
growth in both industrialized and developing countries, however the impact varied in magnitude and efficacy
across both contexts. The empirical data demonstrate that advances in human capital significantly raise GDP per
capita, with higher effects reported in developed economies due to better institutional quality, advanced
technology, and more effective usage of skilled workers. In underdeveloped nations, while human capital
development also boosts growth, structural restrictions such as weak health systems, insufficient infrastructure,
and institutional inefficiencies reduce the amount of its impact. For industrialized countries, it is advised that
governments continue to improve investments in human capital and health systems to sustain high productivity
and long-term economic growth. Efforts should focus on improving the quality of education, stimulating
innovation, and integrating human capital development with technical advancement and research projects. These
initiatives will ensure that expenditures in education and health are efficiently turned into sustainable economic
returns. For developing countries, focus should be given to boosting both the quantity and quality of investments
in education and healthcare, while enhancing the efficiency and effectiveness of public spending through stronger
institutions and governance. Expanding access to quality education and health services will increase worker
productivity and overall economic performance.
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