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ABSTRACT

This study empirically investigates the relationship
between human capital development and economic
growth in Nigeria using annual time-series data from
1990 to 2024. Grounded in endogenous growth
theory, the research evaluates how disaggregated
human capital proxies including capital and recurrent
educational expenditures, gross capital formation,
and enrollment across primary, post-primary, and
tertiary levels impact real gross domestic product
growth (RGDPG).Employing the Autoregressive
Distributed Lag (ARDL) bounds-testing
cointegration technique and an Error Correction
Mechanism (ECM), the econometric results reveal a
robust long-run equilibrium relationship. The model
yields an R? of 0.74 and a significant F-statistic of
8.560, indicating that gross capital formation,
recurrent educational spending, and post-primary
enrollment exert positive, statistically significant
effects on economic growth. Conversely, tertiary
enrollment displays insignificant short-run dynamics,
reflecting institutional decay and persistent academic
disruptions. The study concludes that sustained
macroeconomic expansion in Nigeria requires
increased social sector funding, infrastructural
upgrades, and structural reforms to align workforce
capabilities with economic demands. It was therefore
recommended that government must sustain a stable
macroeconomic climate that incentivizes both
individuals and the private sector to commit
resources toward human capital accumulation. A
predictable  economic  environment  reduces
investment risk and encourages private participation
in educational and health infrastructure.

Keywords: Human Capital Development,
Economic Growth, ARDL Bounds Testing,
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L. INTRODUCTION
Achieving sustained economic development
is virtually impossible without substantial
investments in human capital. A robust body of

empirical literature has explored the specific
channels through which human capital impacts
economic performance (Temple, 1999). Much of this
research highlights the critical complementarities
between human and physical capital, demonstrating
how structural imbalances across these stocks and
positive human capital externalities influence
aggregate growth (Ugbaka, 2023). Highly educated
individuals, such as scientists and technicians, often
possess a distinct comparative advantage in
understanding, absorbing, and applying new
technologies and visiting ideas directly into modern
production processes (Benhabib & Spiegel, 1994).

Human capital development is frequently
described both as a fundamental objective of societal
progress and as an essential instrument for
advancement. As a primary objective, it fulfills
human potential and empowerment, enabling
individuals to participate meaningfully in their own
socioeconomic development (Ogujiuba, 2013). As an
instrumental means, it systematically enhances
people's knowledge, skills, productivity, and
inventiveness through structured human capital
formation. Consequently, human capital
development operates as a people-centered paradigm
rather than a strictly goods- or production-centered
approach, empowering communities to identify local
priorities and implement impactful projects (World
Bank, 2024).

Sustainable economic growth cannot
materialize without adequate prioritization of human
capital. Historically, development planning in
Nigeria leaned heavily toward physical capital
accumulation for rapid economic expansion,
frequently overlooking the pivotal role played by
human capabilities in the broader development
process (Adeyemi & Ogunsola, 2016). Consequently,
evaluating the underlying dynamics of human capital
has become vital in contemporary economic
literature. This study holistically investigates issues
concerning human capital specifically focusing on
the education and health sectors in Nigeria and its
direct linkage to economic performance. Therefore,
the primary objective of this paper is to empirically
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analyze the relationship between economic growth
and human capital development in Nigeria.

II. LITERATURE REVIEW
Empirical Review

A notable contribution by Ovenseri-
Ogbomo and Obasuyi (2026) evaluates human
capital development and economic growth: any
matter arising from the Nigerian economy? spanning
from 1986 to 2023. Employing the Autoregressive
Distributed Lag (ARDL) bounds testing procedure,
their empirical results confirm that government
expenditures allocated to both education and health
maintain a positive and statistically significant
cointegrating relationship with economic growth
over the long run. Their error correction mechanism
demonstrates  steady  convergence back to
equilibrium, reinforcing the position that consistent
public investment in human infrastructure is vital for
macroeconomic expansion.

Similarly, Ogunjobi et al. (2024) utilize an
ARDL cointegration approach covering the period
from 1981 to 2018 to examine how educational and
health indicators drive economic progress in Nigeria.
Their findings establish that human capital
components exert a favorable and statistically
significant effect on real output. However, the study
highlights that structural bottlenecks, funding
inefficiencies, and implementation gaps frequently
moderate the expected magnitude of these growth
dividends, emphasizing the need for comprehensive
policy overhauls and upward reviews of budgetary
provisions dedicated to social sectors. Focusing
heavily on the healthcare dimension of workforce
productivity,

Amadi (2025) investigates the ex-post facto
relationship between human capital components and
Gross Domestic Product growth in Nigeria using an
Ordinary Least Squares (OLS) regression design. The
empirical evidence indicates that government health
expenditure exerts a substantial positive coefficient
effect on output growth, confirming that population
health status directly dictates labor productivity and
overall economic output. The study underscores that
national development plans must treat healthcare
investments not merely as social overhead, but as
core productive assets that enhance capacity
utilization across industries. Complementing these
macroeconomic perspectives, Olukayode (2024)
provides an empirical analysis evaluating the broader
structural bottlenecks limiting human capital returns
in Nigeria through an OLS and Generalized Least
Squares framework. The findings reveal that while
human capital remains theoretically fundamental to
economic transformation, its actual growth impact

has historically been suppressed by structural
mismatches between educational curriculum outputs
and dynamic labor market demands. The study
concludes that sustainable growth can only be
unlocked when quantitative spending increases are
matched by qualitative institutional reforms that align
workforce skills with contemporary economic
requirements.

Theoretical Review

The literature of endogenous growth theory
has significantly stimulated economists' interest in
cross-country and  country-specific  empirical
evidence concerning the relationship between human
capital formation and real output growth (Lucas,
1988). Modern growth models that conceptualize
human capital as a simple input to production predict
that output growth rates will correlate positively with
changes in the stock of education. Conversely,
models where human capital drives innovation and
technological diffusion suggest that it is the overall
stock—rather than the flow—of human capital that
fundamentally dictates an economy's aggregate
productivity growth rate (Romer, 1990).

Early empirical investigations into human
capital and growth, such as those by Mankiw, Romer,
and Weil (1992) and Barro (1991), utilized diverse
international datasets spanning over 100 countries.
These studies primarily relied on narrow flow
measures of human capital, such as primary and
secondary  school enrolment rates, which
demonstrated positive associations with output
growth rates. Barro (1991) specifically highlighted
that international convergence—or the "catching-up"
process—was firmly linked to human capital
formation, noting that developing nations with high
human capital relative to their gross domestic product
(GDP) tended to converge more rapidly with richer
economies.

Expanding upon basic educational metrics,
Barro and Sala-i-Martin (1995) incorporated health
indicators such as life expectancy and infant
mortality into growth regressions as proxies for
tangible human capital, complementing intangible
educational measures derived from cognitive tests.
Their findings confirmed that life expectancy
exhibits a robust, positive relationship with economic
growth. Furthermore, a comprehensive survey of
cross-country econometric equations by Krueger and
Lindahl (2001) introduced deeper nuance, showing
that once rigorous allowances are made for
measurement errors, the level of human capital stock
exerts a much stronger, positive effect on growth
rates than short-term changes in that stock.
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The cross-country studies examined by
Krueger and Lindahl (2001) also underscored two
prominent structural regularities: the significantly
greater growth impact of secondary and higher
education compared to primary education, and the
historically complex or insignificant effect of female
education on output growth. Addressing the latter
observation, Barro (1999) argued that suppressed
economic returns to female education often stem
from structural gender discrimination in local labor
markets, where educated women may face barriers
preventing full workforce participation and direct
contribution to aggregate output. Modern empirical
extensions emphasize that inclusive labor market
policies are critical to unlocking the full growth
dividends of female human capital (Klasen &
Lamanna, 2009).

In traditional neoclassical frameworks like
the Solow and Ramsey models, physical capital
accumulation alone drives output dynamics.
However, incorporating human capital requires
modeling an additional sector dedicated to skill
accumulation (Mankiw et al., 1992). Given that
physical capital experiences diminishing returns,
generating sustained per-worker output growth in the
steady state requires that human capital technology
exhibit constant returns to scale (Lucas, 1988). Under
this condition, output growth remains positive and
varies directly with the productivity of formal
education or on-the-job training in generating human
capital.

Alternative formulations by Azariadis and
Drazen (1990) modeled human capital transmission
across generations using overlapping generations
frameworks. In these models, agents inherit skills
accumulated by preceding generations and choose
how much time to invest in training young workers
to enhance labor quality. Because individual
generations fail to fully internalize the intertemporal
spillover effects of their educational choices on future
cohorts, technological externalities emerge, leading
to social increasing returns to human capital (Lucas,
1988). Such market incompleteness highlights why
private investment in human capital frequently falls
below socially optimal thresholds (Acemoglu, 1998).

Recent macroeconomic and econometric
evaluations applied directly to developing
environments such as Nigerian employ advanced
cointegration frameworks like the Autoregressive
Distributed Lag (ARDL) model to capture both short-
and long-run dynamics (Ovenseri-Ogbomo &
Obasuyi, 2026). Recent findings demonstrate that
government expenditures dedicated to education and
healthcare maintain a cointegrating relationship with
real output, confirming that long-run growth is

structurally anchored in deliberate human capital
development (Ogunjobi, 2024). However, scholars
note that structural challenges—such as low
financing efficiency, implementation gaps, and
underinvestment  relative  to  recommended
international benchmarks—frequently moderate the
anticipated magnitude of these growth effects in
Nigeria (Olukayode, 2024; Ibrahim, 2025).

1. METHODOLOGY
Model Specification
Given the following discussion, the following model
is specified in order to determine the impact of human
capital formation Economic growth in Nigeria.
RCDPG = f{CEE, REE, RGCF, PRYEE,
PPEE,TEREE)
Where:
RGDPG = Real Gross Domestic Product Growth
Rate
CEE = Capital Expenditure on Education
REE = Recurrent Expenditure on Education
RGCE = Real Gross capital Formation
PRYEE = Primary Education Enrolment
PPEE = Post Primary Education Enrolment
TEREE = Tertiary Education Enrolment

Measurement of Variables

Real Gross Domestic Product Growth Rate: This
is the estimate of the total output of good and service
produced in an economy valued at a base year price
or constant prices expressed in from of percent to
explain the rate of growth from one year to another.
Capital Expenditure On Education: This is the
payment for non-financial assets used in production
process for more hand one year recurrent expenditure
on education. This is the payment for non repayable
transaction within one year.

Real Gross capital Formation: this is measured by
the total value of a producer's acquisition less
disposals of fixed assets during the accounting period
plus certain additions to the value of non-produced
assets realized by the productivity of instructional
units.

Primary Education Enrolment: This is can be
referred to as the total number of pupils that are
admitted into first year programme in primary
education in a year.

Post Primary Education: This is total number of
student that gains admission into secondary schools
after completion of their primary education in a year.
Tertiary Education Enrolment: This is the total
number of student that are able to secure admission
into higher institution (universities polytechnic and
collage of education) after satisfying the necessary
qualification or requirements
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However, following the review of other
empirical work the basic macro Economic variables
of gross Domestic product growth rate (RGDDG)
capital expenditure (CEE) recurrent Expenditure
(REE) Real Gross Capital Formation (RGCF) was
used to proceed physical capital formation enrolment
into primary (PRYEE). Also, Post Primary (PPEE)
and tertiary (TEREE) education institution were used
to proxy human capital development. The inclusion
of these three variables (primary Enrolment, post
primary Enrolment and Tertiary institution
Enrolment) is to examine their individual impact on
the economic growth process.

Scope and Sources of Data

The data used for the study is an annual time series
data ranges from 1990 to 2024 sourced from the
Central Bank of Nigeria (CBN) statistical bulletin.

Estimation Techniques

To examine the empirical relationship
between human capital development and economic
growth in Nigeria, this study adopts a rigorous
econometric time-series framework. The estimation
procedure begins with the Augmented Dickey-Fuller
(ADF) unit root test to determine the stationarity and
order of integration for each variable, ensuring that
no series is integrated of order two. To capture both
short-run adjustments and long-run equilibrium
trajectories, the Autoregressive Distributed Lag
(ARDL) bounds-testing cointegration approach is
utilized alongside an Error Correction Mechanism
(ECM). Finally, the parsimonious model is estimated
using Ordinary Least Squares (OLS) via stepwise
regression,  which  systematically  eliminates
redundant lags to prevent multicollinearity, preserve
degrees of freedom, and isolate the precise structural
impact of human capital proxies on economic
performance.

IV. DATA ANALYSIS

Unit Root Test
Table 1: Result of Unit Root Test
Variable ADF lags ADF-test Value Critical Order of
statistic with at 5% integration
constant
DLRGDPG 1 -3.1436 -3.0114 1(1)
DLCE 1 -4.0991 -3.0114 1(1)
DLCE 1 -4.4764 -3.0114 1(1)
DDLRGCF 1 -4.0942 -3.1483 1(2)
DDLPRYE 1 -4.8507 -30199 1(2)
DLPRE 1 -3.1507 -30199 1(1)
DDLTERE 1 -4.0008 -3.0199 1(2)

From the stated regression of the model
using the variable of their levels the residuals were
generates and stationary states was confirmed,
implying that these variable are co integrate for co
integration to be acceptable, the liner combination of
the variables of non- stationary series 1 (1) should

themselves be stationary. The acceptance of the
RESID limplies that the model is best specified in
the first difference.

This procedure is to guard against the loss of
information from long - term relationship in further
differencing.

Table 2: Cointegration Result

Variable ADF Lags Statistics Critical value at 5% Order of
with constant integration
ECM (-1) -41951 -3.1222 1(0)

The short run adjustment dynamics is specified by
incorporating the error correction mechanism.
(ECM) the auto regressive distributed lag techniques
a was used by incorporating a highest lag of 3, this

was done to attain the over parameterized equation.
Finally, through step-wise regression and by deleting
those variables that are not theory consistent a
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parsimonious regression result was regression result

was regression.

Table 3: Error Correction Result

Variable Co-efficient T-statistic
Constant -0.112%** -2.574
DLRDPG (1) -0-112%* 1.993
DLCE -0-127** 1.883
DLRGCF 0.038%* 2.501
DLRE 0.0493** -1927
DLRE (-1) -0.0251 -1638
DLRE (-2) -0.201 -1.345
DLPRYE 1.958** -2.274
DLPPE *1.958%* 2.274
DLPPE *1.492% 3.482
DLPPE(-1) 0.991* -3.107
DLTERE 0.636 -1.112
DLTERE (-1) -0.340 0.849
RESID (-1) -0.709 -5.938

*And ** shows that the variables are statistically
significant at 1 percent and Spercent critical levels
respectively
R2=10.74
R*=0.69
f-statistic = 8.560
DW =1.992

The above result shows that the R? is 0.74,
which shows that the model explains about 74
percent of the variation in PGDPG. It is found that
the parameter estimate is positively signed and t-
statistic for human capital (Proxy by RGCF) is
statistically significant at 5 percent level. It indicates
that if significant impact on Nigeria" economic
growth. The coefficient of lagged RGDPG is positive
and statistically significant at 5 percent level. The
current expenditure on education (REE) is rightly
signed and statistically significant at 5 percent. This
empirically shows that investment in human capital
accelerates economic growth. Conserving PRTEE,
the result validates the expected positive relationship
bet when this variable and RGDPG. And its
coefficient is statically different from Zero at 5
percent. This result points to the fact that these are a
significant impact on economic growth. For post
primary education enrolment it is observed that the
variable is positively related to economic growth and
it is statistically very significant at 1 percent.
Although, the coefficient of its lag is negative,
however, the t-statistic result still indicates that it is
statistically very at 1pPercent in the case of tertiary
education enrolment the not significant, but it has the
current sign that indicates that is positively related to
economic growth.

This result could be associated with the
decay in most of the tertiary institution, incessant
stripes and disruption of academic activities
inadequate finding and weak infrastructure in this
sub-sector of education in Nigeria.

The RESID is largely negative as expected.
It is therefore, follows that the RESID could correct
any deviation from the long-run equilibrium
relationship between RGDPG and the explanatory
variables. At 1.992, the Durbin Wastson statistics
does not suggest evidence of Auto-correlation. The f-
value of 8.560 is significant at the lpercent level,
indicating that the variable include in the model
explain approximately the variations caused on
economic growth. This finding is buttressed by the
study by Asongu, and Alege (2024) who investigates
the long-run and short-run nexus between human
capital components and economic growth in Nigeria
using an autoregressive framework. Their model
yields a high coefficient of determination (R?),
confirming that a substantial portion of variations in
economic growth is explained by capital formation
and targeted social expenditures. Furthermore, their
findings corroborate the positive and statistically
significant  relationship  between  recurrent
educational spending and real growth, while noting
that institutional bottlenecks can mute immediate
tertiary sector contributions. Similarly, examining
the structural efficacy of educational sub-sectors,
research by Ehinomen and Adeleke (2023) analyzes
the impact of human capital development on
economic performance in Nigeria. Utilizing
cointegration and regression diagnostics, their
empirical results reveal that secondary (post-
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primary) school enrollment exerts a robustly positive
and highly significant effect on output growth.
However, their analysis aligns with observations of
diminished immediate returns in tertiary education,
attributing this friction to infrastructure decay,
underfunding, and persistent academic disruptions
that temporarily disconnect higher education output
from immediate macroeconomic productivity. More
so, exploring the broader macroeconomic
transmission of capital investments and human
resource proxies, Nnamani, Edeh, and Ani (2025)
assess growth dynamics in Nigeria through
econometric regression modeling. Their findings
establish a high overall explanatory power of the
model (significant F-statistics) and highlight that
capital formation (such as gross capital formation
proxies) alongside educational allocations positively
drive growth trajectories. Their work further
emphasizes that while primary and secondary levels
anchor foundational workforce readiness, structural
reforms are imperative within the tertiary landscape
to correct negative lag behaviors and maximize
aggregate economic returns.

V. CONCLUSION AND
RECOMMENDATION

This study has explored empirically the
relationship between economic growth and human
capital development in Nigeria, using co integration
and error correction technique. It reveals that
investment in human capital in the form of education
and capacity building in from of training impart on
economic growth.

In conclusion, Nigeria can only reposition
itself as a competitive and formidable force in the
globalized economy by significantly enhancing the
quality of educational outputs across its primary,
secondary, and tertiary tiers, thereby ensuring its
workforce remains relevant and productive.
Consequently, government investment in the
education sector must be sustained or upwardly
reviewed to mitigate chronic structural decay,
persistent academic disruptions, and infrastructural
abandonment that undermine human capital
formation. Furthermore, targeted structural reforms
aimed at revitalizing the educational landscape must
be pursued with unwavering political will, strategic
commitment, and consistent resource allocation. It
was therefore recommended that:

i. The government must sustain a stable
macroeconomic climate that incentivizes
both individuals and the private sector to
commit resources toward human capital
accumulation. A predictable economic
environment reduces investment risk and

ii.

iii.

iv.

V.

[1].

[3].

encourages  private  participation  in
educational and health infrastructure.
Relevant  educational authorities and

stakeholders must proactively address the
frequent closure of tertiary institutions
caused by industrial strikes, security
challenges, and campus restiveness.
Establishing sustainable conflict-resolution
mechanisms is crucial to ensuring
uninterrupted academic calendars and
consistent human capital formation.
Government at all levels should accord high
priority to the regular payment of competitive
salaries, professional development, and the
enhancement of overall working conditions
for teachers and lecturers across all
educational tiers to boost instructional quality
and morale.

Institutional capacity must be aggressively
expanded by upgrading the infrastructural
baseline of  educational facilities.
Modernizing laboratories, lecture halls, and
research tools is essential for producing high-
quality, globally competitive manpower.

The government's efforts to boost school
enrollment through free and compulsory
Universal Basic Education should be further
reinforced through active public-private
partnerships, incorporating the strategic
involvement of religious and community
organizations.

To curb post-primary school dropout rates
and bridge critical skills gaps, policymakers
must foster a robust synergy between
secondary institutions and
technical/vocational training centers, directly
aligning educational outputs with the
technical manpower demands of the macro-
economy..
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