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Abstract

Accumulation of human capital is critical to sustained economic growth in the long run, since
it facilitates the efficient absorption of new capital developments, improves the speed of
adaptation of entrepreneurs and generates innovation necessary for sustained economic
growth. It is against this premise this study investigate the human-capital accumulation
growth-nexus in Nigeria. Employing a dynamic approach, involving test for unit roots, and
cointegration, and finally, the Generalized Method of Moments (GMM) estimation
techniques on annual time series data, covering the period 1981 to 2016, sourced from the
World Bank Development Indicators (WDI) and Central Bank of Nigeria (CBN) Statistical
Bulletin, the empirical findings reveal that human and physical capital accumulation
significantly induce rapid and sustained economic growth in the long-run. The other
variables- infrastructural development (measured by ICT infrastructure) and industrial output
(a measure of industrialization) have positive but weak impacts on economic growth, on
account of the weak infrastructural development, and low level of industrialization in Nigeria.
Inflation rate (a measure of macroeconomic policy environment) on the other hand, is found
to have a militating effect on economic growth. We recommend amongst others; sustained
investments in human and physical capital accumulation, stable and coherent
macroeconomic policies, particularly with respect to taming of domestic inflationary
pressures, supportive institutional structures and aggressive industrialization-enhancing
policies, in order to enhance sustained economic growth in Nigeria.

Keywords:, Human capital accumulation, Physical capital accumulation, Economic growth,
Nigeria GMM.
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1. Introduction

The growth-driving effect of human capital accumulation has long been established in the
development literature. Following the celebrated works of Romer (1986) and Lucas (1988),
which accorded human capital accumulation a critical ingredient in the explanation of growth
process, increased studies have spawn the empirical literature seeking to examine the
human capital accumulation-growth nexus. The increased empirical interest has partly been
spurred by increased availability of data on human capital (school enrolment ratio), allowing
researchers examined the link in a coherent, intuitive and more rigorous analytical
framework. While Romer (1986, 1990) shows that human capital accumulation favours the
generation and absorption of technology, permitting innovation, and thereby stimulating
growth, Lucas (1988) emphasized that the accumulation of human capital is responsible for
sustained growth, and that education is the main channel through which the accumulation of
human capital is made possible. In the same vein, the contribution of Mankiw et al (1992)
which incorporates human capital into the Solow’s model, as an additional growth explaining
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factor in the long term, further motivated interests in the way human capital explains growth
(Bouznit, et al., 2015).

A number of other studies have considered the effects of total factor productivity,
technological innovation, knowledge creation and diffusion, in explaining growth empirics in
different countries (Benhabib and Spiegel, 1991, 1994; Maw-Lin, et al.1994; Hanushek,
2013). These studies have consistently shown that sustained physical and human capital
accumulation are highly growth-inducing. Other studies have provided empirical evidence
that human capital development will accelerate the pace of physical capital accumulation
through learning by doing. Rodrick (1996) for instance, argues that the growth success story
in South-Korea could be explained by a well-educated labor force that enhanced productivity
of private investment, brought about by considerable investments in research and higher
education.

Nigeria is an oil-dependent nation, with a growing population of about 3.2% annually. Its
GDP is put at $422 billion at constant purchasing power (World Bank, 2016). Its school
enrolment ratio (a measure of human capital) is currently put at below 50%. Since capital
accumulation is believed to be the engine of growth, there is need to increase her human
capital accumulation to accelerate economic growth, and in particular, to diversify the
productive base of the economy from oil, given that the acquisition of knowledge, skills,
innovation and technology, accompanied by institutional and economic reforms are capable
of generating sustained economic growth than dependence on natural resources
(Ozekhome, 2017). In fact, the capacity of an economy to exploits its natural resources and
to initiate and sustain long-term economic growth is dependent on, among other things, the
ingenuity and the managerial and technical expertise of its people (Todaro and Smith, 2011:
72, cited in Ozekhome, 2017).

In recent years, the Nigeria government recognizing that human capital is a principal
growth-driver, has given attention to various human capital development programme
through increased educational funding, and various school initiatives and strategies aimed
at increasing school enrolment ratio. These include tuition free primary (elementary)
education, free distribution of primary school educational materials, various school feeding
programme, e.t.c and tuition free secondary education in some states of the federation
(Lagos and Edo). Others include; establishment of various skill acquisition training schools
and centers, foreign educational scholarships and trainings, increased funding to the
education and health sectors, and other institutional set-ups to monitor and combat the
proliferation of diseases in order to enhance human capital development and its efficiency.
However, these efforts have not produced the desired effect due to poor prioritization, weak
implementation, corruption and other restraining factors.

There is dearth of empirical evidence on the role of human capital accumulation on growth
in Nigeria, as most of the studies have used a rather too-aggregative approach; by
investigating the impact of government expenditure on education as a proxy for human
capital on growth. By this approach, these studies (see Ighodaro and Oriakhi, 2010;
Adesoye, et al. 2010) only examined the public expenditure aspect of educational
expenditure on growth, neglecting the critical aspect of school enrolment ratio as a better
proxy for human capital. Increased educational funding if not efficiently channeled with
result-oriented strategies may not increase the school enrolment ratio and educational
attainment. This study attempts to bridge this perceived gap, by using an appropriate
measure for human capital accumulation on growth in Nigeria.

In particular, given the fact that the accumulation of human capital is critical to achieving the
matchless drive to accelerated and sustained economic growth in Nigeria, via the
enhancement of the productive work force capacity, and, the explicit recognition that
significant growth and development cannot be achieved, without a well-trained, educated,
productive and managerially-inclined labour force, there is greater need to reinvestigate the
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human-capital accumulation-growth nexus in Nigeria. It is this reason that has made this
study imperative.
In the light of this, the following research questions are raised in this study:
() What is the link between human capital accumulation and economic growth in
Nigeria?
(i) Does the accumulation of human capital significantly drive economic growth in
Nigeria in the long run?

2. Review of Literature

2.1. Theoretical Issues

Romer (1990) through endogenous growth model has demonstrated that sustained human
capital accumulation induces marginal returns to investments, with positive spillovers,
permitting increasing returns to scale in aggregate production, and through technological
diffusion, enhances growth. According to Romer (1986, 1990), investments in human capital
(education), infrastructure, research, and development (R&D) stimulates growth. The model
gives an explicit recognition to sustained investment in human capital accumulation, which
permits diffusion of knowledge or knowledge spillovers, technology efficiency and
productivity growth, which have the capacity to stimulate growth. Through ‘learning by
doing’, the model further demonstrates the high growth-generating capacity of human capital
accumulation. In general, the model demonstrates that capital accumulation encompassing
investments in physical and human capital is critical to rapid and sustained growth path. In
the endogenous growth model, the possibility thus, exist that sustained investments in
physical and human capital can generate external economies , positive growth-enhancing
spillovers and productivity improvements that exceed private gains by an amount sufficient
to offset diminishing returns (Ozekhome, 2016).

Lucas (1988) further argued that increased investment and improvements in innovations
and technical progress arising from human capital development can lead to increase
productivity and competitiveness, which trigger a further growth. The contributions of
Mankiw et al (1992), which incorporate human capital into the original Solow’s model as an
additional factor to explain economic growth in the long term, further expanded the human
capital-growth nexus. By this, the model endogenized human capital as a' growth explaining
factor. Rodrick (1996) relying on the endogenous growth framework, further emphasized
that better educated workforce and combination of learning-by doing, have the capacity to
enhance the productivity of private investment, which in turn triggers growth. In general, the
endogenous growth model accorded prime role to deliberate or intentional investment in
physical and human capital in the growth process of countries. Romer (1986) using this
growth model, further demonstrates that not only that sustained investments in human and
physical capital stimulates growth, but that through knowledge spillovers, (positive
externalities), a firm’s increase in investment in human and physical capital, will, enable the
firm move to a higher production function, as well as that of the production functions of
neighboring firms, thereby permitting economies of scale in research, development and
innovation, which leads to higher growth path.

2.2. Empirical Review

A number of empirical studies have examined the impact of human capital on economic
growth. These studies are briefly examined.

Lucas (1988) and Mankiw et al. (1992) using copious empirical evidences argue that human
capital accumulation promotes sustained economic growth. Benhabib and Spegiel (1994)
investigate the role of human capital in economic development, using aggregate
cross-country evidence. The findings show that human capital is positively and significantly

68



Oradea Journal of Business and Economics, Volume Ill, Issue 2
Published on September 2018

related to growth. The authors argue that human capital increases the capacity of a country
to develop its own innovations and its ability to develop other technologies critical to rapid
and sustained economic growth. Romer (1986, 1990) using the endogenous growth model
concludes that human capital generates innovation and through technology spillovers,
stimulates growth. This finding is corroborated by the findings of Maw- Lin et al. (1994) and
Rodrik (1996).

Kwack and Lee (2006) investigate the role of research and development (R&D) fostered by
human capital accumulation in the analysis of the Korean’s growth experience. Employing
human capita- based growth models, with demography, the findings show that human
capital development and R&D positively and significantly influenced the spectacular growth
performance recorded. The authors conclude that the differential rates of growth across
countries can be explained by varying degrees of human capital stock.

Harvie and Pahlavani (2007) examine the sources of economic growth in South-Korea.
Employing the technique of Auto Regressive Distributed Lag (ARDL), in the presence of
structural breaks, the empirical results show that human capital, via higher education is a
critical explanatory factor to the growth miracle of South-Korea. The study also emphasized
the critical role of human capital in efficiently absorbing new capital development, which
induces rapid growth in South-Korea.

Maksymenko and Rabbani (2011) investigate the relationship between economic reforms,
human capital and economic growth in India and South-Korea. Employing cointegration
analysis, the empirical results reveal that human capital accumulation stimulates economic
growth. They concluded that higher education contributed significantly in no small measure
to South- Korea’'s growth, particularly in the in the efficient absorption of new capital
developments. Barro and Lee (2013) find evidence, that, an abundance of well-educated
people is positively associated with higher level of labour productivity and growth.

Awad, Halid and Yussof (2013) investigate the impact of human capital on economic growth,
using evidence from selected Arab countries. The empirical findings reveal that human
capital has a positive and significant effect on the growth of Arab countries.

Mehrara and Musai (2015) investigate the causality between education and economic GDP
growth in Asian countries. Employing various econometric techniques, including the
causality tests, the findings show that education leads to higher economic growth. According
to the authors, education allows to spillovers effects, improves the speed of adaptation of
entrepreneurs to imbalance and boosts research productivity. They conclude that increased
investment in human capital is necessary to move any economy to higher growth path.

On research studies relating to Africa, Gyimah-Brempong (2011), Mijiyiwa (2013) and
Ayanwu (2014) find evidence that human capital is an important factor affecting growth.
These studies show evidences of the critical role of the human capital in the growth process
of African countries.

Some studies however report evidence of weak correlation between education and growth
or weak causality from education to growth. Levine and Renalt (1992) and Benhabib and
Spiegel (1994), are notable in this direction. Other studies (see De La Fuente and
Domenech, 2006 and Cohen and Soto, cited in Bouznit et al., 2015) have shown evidence of
no correlation between education and growth. The lack of significance of these relationships
was however due, according to some authors, on poor quality of data, measure of human
capital used and incongruent data series.

From the fairly large volume of literature, it appears that the findings of empirical studies on
the effects of human capital on growth are rather mixed and non-conclusive for the
developing countries. In addition, the relationship between growth and human capital is
rarely investigated at country-case level, particularly, Nigeria, hence, warranting further
empirical investigations.
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3. Empirical Methodology

3.1 Theoretical Framework and Model Specification

This study is based on the endogenous growth model. The motivation for the endogenous
growth model stems from its explicit ability to explain the intrinsic characteristics of
economies that cause them to grow over extended period of time. The most interesting
aspect of endogenous growth models is that it helps to explain the disparities in growth rate
across countries, arising from differential rates of capital accumulation. The potentially high
rates of growth are, according to the model, due to sustained investments in human capital
(education), infrastructure, research, and development (R&D).

The general endogenous production function is
GDP = AK;% L™ KB (1)
Where:
GDP = GDP per capita at time (a measure of economic growth).
A = Total factor productivity- a measure of efficiency of factor inputs
K = Capital stock (which is decomposed to into human and physical capital)
L = Labour.
a and B, represents the elasticity of output with respect to capital and labour, respectively.
For simplicity, we assume symmetry across industries, so that each industry uses the same
level of capital and labour. Then, the aggregate production function becomes:
GDP = AK “ L® 2)

The model in equation (1) and (2) are endogenous growth models, since the residual
component, A, which is a measure of technological progress and human capital
accumulation is endogenized; thus implying that technological knowledge and the
accumulation of human capital are incorporated not as exogenous growth- generating
factors but explaining the growth process itself (Udah, 2010, cited in Ozekhome, 2016). In
empirical applications, the endogenous growth model takes account the role of investments
in human and physical capital, and other policy variables such as inflation, as critical
ingredients of growth. Incorporating these relevant variables and adding industrial output to
the augmented model, yields the following specification for the determinants of economic
growth in Nigeria.
GRGDP=f( INV, SCHL, INFR, INF, INDP).......c.cocoevrvererreeeereeererererenns 3)

Equation (3) shows that potentially, growth of real GDP (GRGDP) is determined by, INV,
SCHL, INFR, INF and INDP, which form a plausible relationship in order to estimate the
above equation.

In empirical specification, the model (1) above is re-specified as:

GRGDP= ag+ a;INV + 0,SCH + a3INFR + a4INF + asINDP + p..... 4)
Where:
GRGDPG = Growth Rate of Real Gross Domestic Product (a measure of real economic
growth);

INV=real gross fixed capital formation as percentage of GDP (a measure of growth rate of
physical capital stock)

SCHL= enrolment in secondary institutions as a measure of human capital accumulation
INFR= Infrastructure (i.e ICT infrastructure- measured as the number of telephone main
lines and mobile subscribers per 1000 persons)

INF= inflation rate- measured as the growth rate (in percent) of the consumer price index-
(used to capture the macroeconomic policy environment).

The apriori expectations are (a;, 0, 0305, ) > 0; and (a4) < 0. ag — a5 are parameters to be
estimated, and ¢, is the error term.

70



Oradea Journal of Business and Economics, Volume Ill, Issue 2
Published on September 2018

From apriori expectation, gross capital formation, human capital, infrastructure and industrial
production are expected to have positive impacts on economic growth, while the coefficient
of inflation is expected to have a negative relationship with economic growth. The higher the
level of domestic investment, the more rapid will be the rate of economic growth, since
investment increases the capital stock, and stimulate aggregate demand. An improvement
in human capital (reflected in human capital accumulation) enhances growth, through the
channels of increased productivity of the work force, technical and managerial enterprise
and innovation which it induces. Thus, the higher the quality of human capital, the higher the
rate of economic growth. The higher the level of infrastructural development, the higher the
growth rate, since infrastructure (proxied by Information communication technology)
facilitates technological and industrial development, and hence, growth. Increased industrial
production stimulates economic growth. Hence, the higher the level of industrial production,
the faster the rate of economic growth. Inflation is theoretically posited to have an inverse
relationship with economic growth. This is because evidence suggests that macroeconomic
stability is crucial for long-term growth, as no country has achieved sustained high growth in
a persistently high inflation environment (i.e macroeconomic instability). Accelerating rates
of inflation has a destabilizing effect on economic growth through its dampening impact on
savings, investment and its increasing uncertainty syndrome (Ozekhome, 2016).

3.2. Data Sources and Estimation Technique

The data used for the study are annual time series data covering the period 1981-2016 and
were obtained from various sources to include, World Bank World Development Indicators
and Central Bank of Nigeria Statistical Bulletin. The period is specifically chosen due to the
increased policy attention to human capital accumulation, in recent times by the Nigerian
government from an era of less policy focus and attention. A sequential empirical analytical
approach is adopted in this study, in order to make the study, robust and dynamic. First, a
preliminary statistical examination using summary (descriptive) statistics of the variables is
done in order to understand their initial characterization. Next the unit root test of stationarity
is conducted to examine the stationarity status of the time series variable. Next, the test of
cointegration is carried out to examine the existence of long-run relationship between human
capital accumulation and economic growth in Nigeria. Finally, the fact that human and
physical capital are often determined jointly, analyzing the accumulation of one factor often
requires the inclusion of the other in the system. This may results to potential endogeneity
problem in the system, making the OLS estimates biased and inconsistent. To avoid these
problems, an instrumental variable technique- the Generalized Method of Moments (GMM)
is adopted for the econometric estimation. The estimation technique is important to control
for the biases resulting from simultaneous or reverse causation and omission bias. All data
in this study are in log form. The summary (descriptive statistics) is presented in table 1.

4. Empirical Results and Analysis

4.1. Descriptive Statistics

Table 1 presents the summary statistics of the sample data on the variables used for the
analysis. The descriptive statistics shows that the average growth rate of real GDP over the
period is 4.7 percent, with a median value of 4.9 percent. The maximum and minimum
values are 8.5 percent and -1.5 percent respectively- an indication that growth rate in real
GDP over the period has been characterized by marked disparity, implying that the rate of
growth was high in some of the years, while it was abysmally lower than the observed
average in other years. This wide dispersion is confirmed by the relatively high standard
deviation value of 4.7 percent. Apparently, real GDP growth has been generally unstable in
the country. Gross capital formation (a measure of domestic investment/physical capital)

71



Oradea Journal of Business and Economics, Volume I, Issue 2
Published on September 2018

has a mean value of 39.4 percent, and a median value of 38.7 percent. Its corresponding
maximum and minimum values are 62.3 percent and 2.5 percent, respectively. Secondary
school enrolment ratio (a measure of human capital) has a mean value of 49.5 percent, and
a median value of 48.9 percent. Its maximum and minimum values are 72.1 percent and
13.2 percent, respectively. Infrastructure (proxied by information communication
technology) has a mean value of 54.2, median value of 49.4 percent, and a standard
deviation value of 4.70 percent. Its maximum and minimum values are 80.3 percent and 4.8
percent, respectively. Inflation has a mean value of 20.2 percent growth rate, with maximum
and minimum values of 72.8 percent and 4.7 percent respectively. Its standard deviation of
5.2 percent combine with a kurtosis value of -1.45 is a clear indication of inflation variability
over the period of study. Invariably, inflation growth rate has not only been rising, but
generally unstable, deviating from the mean observed value or equilibrium value over time.
Industrial production has a mean value of 8.2 percent, with a median value of 7.9 percent. Its
maximum and minimum values are 25.3 percent and -1.7 percent, respectively. Overall, the
skewness value for growth rate of real GDP of 0.22, is low suggesting that the growth series
were centered on the mean value. The Jarque-Bera value of 12.7 is significant at the 1
percent level, indicating that the hypothesis of normality in the distribution cannot be
accepted. This implies that the data series may have endogeneity issues. This therefore
necessitates adoption of a dynamic GMM estimator which is capable of controlling the joint
endogeneity effect of most of the explanatory variables with economic growth, and, thus to
control for the biases resulting from simultaneous or reverse causation.

Table 1: Descriptive Statistics

Mean Median | Max. | Min. Std. Dev. | Skew | Kurt. J-B
RGDP 4.7 4.9 8.5 -1.5 4.4 0.72 2.2 12.7
INV 39.4 39.4 62.3 2.5 3.7 2.8 3.4 10.2
SCHL 495 48.9 72.1 13.2 3.7 1.8 2.2 9.5
INFR 54.2 49,98 80.3 6.2 4.8 1.7 2.6 7.1
INF 20.2 19.8 72.8 4.7 5.2 -1.3 -1.5 8.2
INDP 8.2 7.9 25.3 -1.7 3.7 -1.5 4.5 6.2

Source: Author’'s computation (2017)

4.2. Unit Root Test

In order to examine the stationarity of the time series properties used in this study, the unit
root test is conducted, using the Augmented Dickey Fuller (ADF) test. The rationale for
stationarity test borders on the fact that a non-stationary time series is not possible to
generalize to other time periods apart from the present. This makes forecasting based on
such time series to be of little practical value. Moreover, regression of a non-stationary time
series on another non-stationary time series may produce spurious and inconsistent
estimates. The results of the unit root test are given in levels and first difference in table 2:

Table 2: Unit Root Test

. ADF  Statistic | ADF Test Statistic (in | Order of
Variable . X ; . Remark
(in Levels) First Difference) Integration
GRGDP -1.9902 -5.3352%* I(1) Stationary
INV -1.4674 -5.9642%*+ I(1) -
SCH -1.8012 -6.4051 I(1) ‘
INFR -0.9984 -5.4424** (1) “
NF -1.6652 -4.8872** (1)
NDP -1.3052 -5.1154** I(1) “

*(**) denotes significance at 5% (1%) level
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A cursory examination of the unit root test results using the ADF test statistic indicate for all
the variables, the null hypothesis of no unit root could not be rejected, implying that the
variables were non-stationary at levels. However, after first differences, the variables
became stationary. This implies that the variables are difference-stationary, attaining
stationary after first difference. They are thus integrated of order one | (1).

4.2. Test of Cointegration

Having established that the series in the analysis are integrated of order 1(1), we move on to
determine if they are cointegrated. Co-integrationof a vector variable implies that the number
of unit roots in the system is less than the number of units in the corresponding univariate
series (Engle and Granger, 1987).Cointegration is a test of long-run equilibrium relationship
between a given dependent variable and its explanatory variables. The Johansen
Cointegration method is used for this analysis because the study involves the use of
multivariate estimations. The results from the multivariate cointegration test are presented in
Table 3 below. As can be seen from the table, both the A-max and the trace test statistics
indicate that there is at least four significant cointegrating vectors among the variables, since
the hypothesis of no cointegrating vector (r=0) is to be rejected. Apparently, the number of
cointegrating relations or vectors (indicated by r) is at least four. The implication of this is that
a long run equilibrium relationship exists between economic growth and human capital
accumulation in Nigeria.

Table 3: Johansen Multivariate Cointegration Tests Results.

Trace Test Maximum Eigenvalue Test

Null Test Critical | Null Test Critical | Hypothesized
Hypothesis Statistic | Value | Hypothesis | Statistic | Value No of CE(s)

r =0* 99.8 76.4 r =0* 62.6 42.65 None**
r<1* 60.3 45.2 r=1* 34.4 27.83 At most 1**
rs2* 37.1 15.3 r=2* 14.2 13.13 At most 2**
r<3* 15.3 4.7 r=3* 3.8 3.26 At most 3**

r < 4* 2.9 0.85 r=4* 1.7 0.75 At most 4**
r< 5* 0.017 0.019 |r=5* 0.017 0.019 At most 5

*(**) denotes rejection of the hypothesis at 5% (1%) significance level.

4.2. Analysis of Generalized Method of Moments (GMM) results

The result of the Generalized Method of Moment (GMM) is presented in table 4 below, and
subsequently analyzed. Economic growth rate is instrumented by its first lag (lagged growth
rate) to capture previous growth levels on current economic growth rate (i.e. growth
persistence).

Table 4: Results from GMM. Dependent Variable: GRGDP

Variables Estimated Coefficient | t-statistics [Prob
C 0.1106 1.4015 0.14
Lagged GRGDP 0.0422 1.9342* 0.06
LnINV 0.3253 3.3320*** |0.001
LnSCH 0.2272 2.7781*** 10.01
INFR 0.1722 1.8740* 0.06
LnINF -0.0920 -2.1731** |0.03
LnINDP 0.1814 1.5304 0.13
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Variables | Estimated Coefficient | t-statistics |Prob
R°=0.921

DW= 1.87; J-stat=1.73

*** Statistical significance at the 1%leve;

** Statistical significance at the 5 % level;

* Statistical significance at the 10% level

An examination of the results reported in Table 4 show good diagnostic statistics. The
R-squared value of 0.921 is impressive and shows that over 92 percent of the systematic
variations in economic growth is explained by the independent variables. The D.W. statistic
of 1.87 is reasonably close to 2, an indication of the absence of serial correlation in the
estimates. The J-statistic fails the significance test at the 5 percent level, indicating that we
cannot reject the null hypothesis that the over-identifying restrictions are equal zero.
Apparently the growth equation along with the selected instruments passes the identification
tests. Consequently, we cannot reject the specification of model, since it is well specified and
the instruments seem to be appropriate; an implication that the model can be used for
structural and robust policy analysis.

All the explanatory all variables have the correct signs. Since all the data are in log form, the
coefficients are elasticities. All variables have the correct signs. Lagged growth rate of real
GDP has the correct positive sign and is significant at the 10 percent level. This implies
some level of growth persistence in Nigeria- an indication that previous growth rate could
serve a s as a spring board for attaining future higher growth, particularly in terms of
macroeconomic policy direction. In line with the estimates, a 10 percent increase in previous
economic growth, will stimulate future economic in the succeeding year by 0.4 percent. The
coefficient of domestic investment (real gross domestic capital formation) has the expected
positive sign and is significant at the 1 percent. Thus, increase domestic investment will
inevitably spur economic growth in Nigeria through aggregate demand effect, and increased
productivity of capital stock. The finding is in line with the findings of Benhabib and Spiegel
(1991) and Ozekhome (2016). Its elasticity coefficient shows that a 10 percent rise in
physical capital accumulation will induce economic growth in Nigeria by 3.3 percent.

The coefficient of human capital has the expected positive sign and passes the significance
test at the 1 percent level. This implies that, increase human capital accumulation has the
capacity to promote and sustain economic growth in the long-run, particularly through the
channels of productivity growth, innovation, absorption of advanced technology, and
adaptation of entrepreneurial and managerial efficiency, exemplified in the endogenous
growth model. The result corroborates the finding of Maksymenko and Rabbani (2011),
Bouznit et al (2015) and Ozekhome (2016). Its elasticity coefficient indicates that that a 10
percent increase in human capital accumulation will on the average induce economic growth
in Nigeria by 2.3 percent. Infrastructure (proxied by information technology- ICT) has the
expected positive sign but is not statistically significant at the 5 percent level. This could be
due to the low level of infrastructural development in Nigeria. Since the t-value of its
coefficient is greater than unity, we may infer that infrastructure development facilitates
economic growth, but its effect is rather weak in Nigeria. This finding is corroborated by the
findings of Ozekhome (2016). Its elasticity coefficient shows that a 10 percent increase in
infrastructural development will spur economic growth by 1.7 percent in Nigeria. Inflation is
significant at the 5 percent level, and has the expected negative sign. Thus, high inflation
rates militate against rapid economic growth. This destabilizing effect of inflation on growth is
also buttressed by the findings of Park (2012) and Ozekhome (2016). Its elasticity coefficient
indicates that a 10 percent rise in the rate of inflation will dampen economic growth in Nigeria
by 0.9 percent.
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The level of industrialization (as measured by industrial output) has the expected positive
sign, but it is not statistically significant at the 5 percent level. This could be due to the low
level of industrialization and industrial technology needed to propel rapid industrialization in
Nigeria. Since the t-value of its coefficient is greater than unity, we may infer that industrial
output facilitates rapid economic growth, but its effect is rather weak. Its elasticity coefficient
of implies that 10 percent increase in industrial development will induce economic growth in
the Nigeria by approximately 1.8 percent.

5. Conclusion

Human capital accumulation is a significant growth driver, as it generates critical knowledge,
capabilities, skills and innovation that are relevant for rapid and sustained economic growth
in the long run. It facilitates the absorption of technology, improves the speed of adaptation
of managerial enterprise, boosts research productivity and thus, stimulates growth. This
study has examined the impact of human capital accumulation on economic growth in
Nigeria, over the period 1981-2016.The choice of the estimation period was based on the
increased policy attention of the Nigerian government to human capital as a significant
growth-driver, via increased educational funding, and various policies and strategies aimed
at increasing school enrolment ratio and other institutional set-ups to increase human capital
stock during the period, making it worth studying.

Employing sequential analyses, involving preliminary statistical examination of the sample
data using descriptive statistics, unit root test of stationarity, and cointegration (to investigate
the existence of long-run-relationship between human capital accumulation and economic
growth) in Nigeria, and finally the GMM estimation approach, the empirical findings revealed
a long run relationship between human capital accumulation and economic growth in
Nigeria. Estimates from the GMM show that gross domestic capital formation (a measure of
physical capital stock), human capital, and inflation (a proxy for macroeconomic
environment) are significant variables influencing economic growth in Nigeria. In particular,
human capital accumulation is found to have be significant in sustaining economic growth in
the long run in Nigeria. The impact of infrastructural development (proxied by ICT
infrastructure) and industrial production on economic growth are positive but weak,
perceivably due to the weak infrastructural development, low level of industrialization, and
poor technological development and innovation in Nigeria. Based on the empirical findings
of this study, there is greater need for increased and sustained investments in human and
physical capital accumulation, in order to increase the capacity to adopt and absorb
technology, generate innovation and propel efficient managerial enterprise necessary for
rapid and sustained economic growth in Nigeria in the long-run. This is because sustained
investments in human and physical capital have the capacity to generate massive positive
spillover effects, increase the aggregate stock of capital, and through increased productivity,
generate rapid and sustained economic growth in the long run. In addition, greater level of
investments in R&D should be encouraged. Importantly, government should increase her
investments in the provision of sustainable public infrastructure that are critical to growth.
Very importantly, sound and stable macroeconomic policies, particularly with respect to low
level of inflation, supporting institutional structures, and aggressive
industrialization-promoting policies are imperative for driving economic growth to sustained
levels.
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