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Abstract

This study examines the influence of human capital development in mediating the impact of population growth on
economic growth in Nigeria between 1980 and 2022. Data set from the World Development Indicators (WDI) and
Central Bank of Nigeria (CBN) were analyzed using autoregressive distributed lag (ARDL) model. Empirical
results revealed that human capital development has a positive and significant impact in the relationship between
population growth and economic growth in Nigeria in both the short run and long run. The study therefore
recommends that the National Population Policy & Family Planning may not be favourable to economic growth of
the country. Rather, greater emphasis should be placed on improving the quality of the population through
increasing the school enrolment.

Keywords: Population, Economic Growth, Human Capital Development.

1. Introduction more than 90% of that population will dwell in the

) o ) developing countries (Todaro & Smith, 2009).
Since the beginning of 21st century, the universal

human population was estimated to be approximately
7.8 billion inhabitants (United Nation, 2020).
Projection by the United Nations positioned the number
at more than 9.2 billon people by the year 2050 prior to
the attainment of an utmost of 11 billion by 2200 and
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Nigeria is the most populous country in Africa and the
7" most populous nation in the world with a total
population of 216,747,000, and a population growth
rate of 2.41% as at 2022 which is high in comparison
with most developing countries (WDI, 2022).
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Figure 1: Nigeria’s population trend from 1980 to 2022
Source: World Development Indicators (2022)
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From figure 1 it can be seen that between 1980 and
2022, Nigeria’s population increased from an estimated
population of 73.4 million people to about 217 million
people. Studies such as Ogbuabor et al., (2018) have
found that the total world population increases by 85
million annually, and more than 83% of this total
increase comes from developing countries. In 2018,

Nigeria’s population was 194,623,929 which is
equivalent to 2.57% of the total world population
(United Nations, 2018).

The population of Nigeria rose at an average yearly rate
of 2.7 - 3.1 percent between 1960 and 2022 as shown
on figure 2.
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Figure 2: Trend of Nigeria’s Annual Population Growth Rate
Source: World Development Indicators (2022)

Given Nigeria’s high population growth rate, Nigeria’s
total population is set to increase even more in the
future; as the population forecast for Nigeria indicates a
potential increase to 297 million in the year 2035,
(WDI, 2022). This large population may imply a
surplus of manpower in the country which is among the
key driving forces to economic development.

Given Nigeria’s high population, it is expected that the
increase in gross domestic product of Nigeria will be
commensurate with the population growth. However,
Nigeria’s economic growth has not kept pace with its
population over time as shown on figure 3.
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Figure 3: Trend of Nigeria’s population and GDP
Source: World Development Indicators, (2022)
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The impact of population growth depends not only on
the size or number of the people, but on the quality of
development indicators like per capita income, living
standard and the level of literacy (Tartiyus et al., 2015).

Nigeria is a country that has abundant natural resources
to place the country amongst the top emerging
economies of the world. Unfortunately, reputable
global institutions have repeatedly labeled Nigeria’s
economy as underdeveloped. For instance, in 2022, the

UNDP human development index ranked Nigeria as
163" and 103" among 121 nations with high level of
poverty and hunger respectively (World Bank, 2022).
This situation may likely be associated with the level of
human capital development in the country as Nigeria is
relatively left behind when compared with other
developing countries in Africa in terms of the number
and percentage growth of school enrolment as shown
on figure 4.
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Figure 4: School Enrolment for Top 10 African Countries
Source: World Development Indicators, (2020)

Given the mismatch between Nigeria’s population and
its economic growth, this study intends to empirically
examine the role of human capital in the relationship
between population growth and economic in Nigeria.

2. Empirical Review

A substantial body of empirical literature has explored
the relationship between population growth and
economic growth, both within Nigeria and globally,
with mixed findings.

Several studies from Nigeria report a positive
relationship between population growth and economic
growth in Nigeria. Olusogo, Owolabi, and Mubarak
(2018), using OLS over the period 1981-2015, found
that population expansion significantly boosts
economic growth, recommending that the growing

300

population be productively absorbed into the economy.
Similarly, Kuhe (2019), employing FMOLS, ECM, and
VAR Granger causality tests for the 1960-2015 period,
found that population growth exerts a significant
positive long-run effect on economic growth, though
short-run effects were statistically insignificant. The
study found no evidence of causality between the
variables.

Adenola and Saibu (2017), using FMOLS for the 1990
2016 period, also observed a positive but statistically
insignificant relationship between demographic change
and economic growth. Olakunle (2022) confirmed this
result, showing a positive but insignificant impact of
population growth on economic growth using FMOLS
(1980-2018), and recommended enhancing human
capital development to harness population potential.
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Conversely, other studies identified a negative
relationship. Ogbuabor et al. (2018), using OLS (1980-
2016), reported a significant negative link between
population growth and economic development,
advocating for population control policies. Bashir and
Abdullahi (2019), using ARDL analysis (1970-2017),
found a long-run negative relationship and
unidirectional causality from population growth to
economic growth, recommending fertility control
measures. Magaji, Tahir, and Bello (2021) and Binuyo
et al. (2022) similarly found that population growth
undermines sustainable economic development in
Nigeria and suggested family planning and human
capital development as key policy responses.

Studies from other developing countries largely mirror
the Nigerian findings. In India, Mahmud (2015),
applying a VECM model (1980-2013), found a
significant  positive long-run  relationship and
unidirectional causality from GDP to population
growth. In Syria, Mohsen and Chua (2015), using co-
integration and Granger causality tests (1980-2010),
found bidirectional long- and short-run causality
between population and economic growth, with
population having the largest effect. Their findings
stress the importance of improving human capital
through education, healthcare, and living standards.

Overall, the literature presents divergent empirical
findings. While the majority of studies support a
positive linkage, especially in the long run, a number of
others report negative or insignificant relationships.
Positive results are often interpreted through the lens of
increased labor supply and market size, consistent with
classical economic theories. However, negative
findings are frequently attributed to high dependency
ratios, insufficient human capital, and environmental
degradation.

Given these mixed findings and the limited attention to
human capital as a mediating factor, further
investigation is warranted. Specifically, there is a need
to empirically assess how human capital development
influences the population-growth nexus in both the
short and long run. This study, therefore, aims to
examine the relationship between population growth

and economic growth, with a particular focus on the
role of human capital development.

3. Methodology
3.1 Data and Sources

The study utilized secondary data ranging from 1980 to
2022 obtained from Central Bank of Nigeria (CBN)
statistical  bulletin, 2022 wversion and World
development Indicators (WDI), 2022. The variables
used are: real gross domestic product (measured in
billion naira) as the dependent variable, while
population growth (annual growth percentage), human
capital development (measured by secondary school
enrolment), capital stock (measured by gross capital
formation), labour force (measured by total labour
force) and the interaction of population growth with
human capital (PGxHC) are the independent variables.

3.2 Theoretical Framework and Model Specification

In order to examine the influence of human capital
development in the relationship between population
growth and economic growth in Nigeria, the study adapt
the AK model developed by Arrow (1961) to develop
the empirical model as:

Q =f (AK) Yi = A(K) F(Ki, Li).....()

From equation 1, Q represents economic growth (GDP),
which depends on the inclusion of capital (K) and
technological progress (A). Hence, the linear
production function assumes increasing return to scale.
From equation K represent the physical capital.

In the context of this research, (A) which represents
technological progress in the model is assumed to be an
exogenous variable, which will be determined outside
the model. This is because Nigeria is a resource-based
economy and still improving its technological
advancement by adopting technologies from other
developed countries (Waziri & Azare, 2020).
Population growth and human capital development
which are among the major contributors to Nigeria’s
economic growth are the hypothesized variables for this
study. Hence, including the variables; population
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growth (PG) and human capital (HC) into equation 1,
the model is transformed as:

GDP = f (AKpmy, L, PG, HC,)......... )

To test for the indirect role of human capital in
determining the impact of population growth on
economic growth in Nigeria, the study follows the
empirical work of Brambor, Clark and Golder, (2015)
which shows several ways in which analysts can
improve  empirical analyses by  employing
multiplicative interaction models. Thus modifying
equation 2 as:

GDP = f (GCF, LF, PG, HC, PGXHC)....(3)

Where PGXHC is the interaction term that is formed by
multiplying population growth rate with human capital
development. Hence, the econometric model could be
expressed as:

GDP = Bo + B1PG + B.HC+B3(PG*HC) + B4GCF +
BsLF + p...(4)

3.3 Method of Analysis

The study utilized the Augmented Dickey Fuller (ADF)
and Phillips Perron (PP) unit root test to identify the
order of integration of the variables used for the study
to select appropriate methodology and avoid spurious
regression.

The study employed the autoregressive and distributed
lag model (ARDL) proposed by Pesaran, Shin and
Smith (2001) to estimate the relationship between the
variables. The model is therefore specified in
unrestricted error correction form to test for
cointegration relationship as follows:

K K K Kk Kk
AINGDPR, = £, +>_$AINGDP_, + > ¢APG,_ + Y #AHC,_ + > #A(PGxHC) _ +> 4AINGCF_; +

i=1 i=0 i=0

k

i=0 i=0

> $ALF,, +6,InGDP_, +6,PG,_, + G,HC, , +6,(PGx HC)_ +6,InGCF_, +6,InLF, +¢&,.... (5)

i=0

The inference here is that, if the computed F-statistic is
greater than the upper bound critical value at 5%, there
is said to be cointegration. If the computed F-statistic is
less than the lower bound critical value at 5%, there is
no cointegration. However, if the value of the computed

F-statistics lies between the upper and the lower bound
critical values, then the inference is said to be
inconclusive. Once cointegration relationship exists,
the long-run model would be estimated as specified:

k k k k
INGDP, = 43, +Z¢, InGDP_, +Z¢,PGH +Z¢,HCH +Z¢, (PGxHC),  +
i=1 i=0 i=0 i=0

K K
D> ¢ INGCF_ + Y 4INLF_ +& s
i=0 i=0

Similarly, the short-run model of the error correction
specification would be estimated to ascertain the short-
run dynamic behavior of the variables in the model as:

k K k
AINGDP, = B, + Y 4AINGDP_; + > #APG_; + > 4AHC,_, + > 4A(PGxHC)_ +

i=1 i=0
k

i=0

k
> $AINGCF_ > 4AINLF  +¢ ECT, +¢
i=0

k

i=0 i=0
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Where the ECT in equation 10 is specified as:

k k k
ECT, =InGDP, — ¢, —Z(]ﬁ, InGDP_, —ZQPGH —Z¢, HC,_, —
i=1 i=0 i=0

k

Zk:¢i (PGxHC), . —zk:(;si INGCF_; =D g INLE (oo 8 .11

i=0 i=0 i=0

Lastly, this study diagnosed the model by conducting 4. Results and Discussion
tests for serial correlation, heteroscedasticity,  Unit root test results are presented on table 1.
normality, and functional form.

Table 1: Unit Root Test Using Augmented Dickey Fuller (ADF) & Phillips Perron (PP)

ADF Test Statistics PP Test Statistics
Constant Trend Constant Trend
Variabl Level First Level First Lev First Level First Order
es differen Differenc el Difference Difference
ce e
InGDP;  -0.773 -3.278 -2.310 -2.941 0.454 -4.445 -3.784 -4.210 1(1)
(0.816) (0.023)* (0.419) (0.161) (0.983) (0.001)** (0.027)* (0.009)***
* * *
PG -3.655 -2.908 -3.262 -3.195 -3.166 -5.299 -3.089 -5.244 1(0)
(0.009)* (0.054)* (0.090)* (0.101) (0.029) (0.000)**  (0.122) (0.000)***
** * ** *
INHC, -2.500 -5.728 -2.937 -5.676 -2.406 -5.723 -3.201 -5.671 1(1)
(0.123) (0.000)* (0.162) (0.000)** (0.146) (0.000) (0.098)*  (0.000)***
** * *kk
InHCx  -0.514  -15.017 0.060 -15.451 -3.309 -12.332 -3.300 -13.239 1(1)
PG (0.877)  (0.000)* (0.996) (0.000)  (0.021) (0.000) (0.081)*  (0.000)***
*%* *kk ** **k%
INGCF; -0.496 -5.199 -2.772 -5.928 -0.564 -5.427 -3.067 -6.042 1(1)

(0.882) (0.000)* (0.215) (0.000)** (0.868) (0.000)**  (0.127)  (0.000)***

** *

*** **and * Denotes 1%,5% and 10% significance level respectively.
Source: Author’s computation using E-views (version 12)

From Table 1, it can be seen that GDP, HC, PGxHC and Before testing for cointegration among the variables, it

GCF are stationary at 1%t difference and at all level of s paramount to identify the optimum lag length to be

significance. While PG is stationary at level. used in order to avoid spurious regression. As such,
optimal lag selection test was conducted and the result
is presented on table 2:
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Table 2: Optimal Lag Selection Test Result

Lag LogL LR FPE AIC SC HQ

0 163.3399 NA 8.16e-12 -8.504859 -8.243629 -8.412764

1 438.5240 446.2445 2.04e-17 -21.43373 -19.60512 -20.78906

2 502.0186 82.37142 5.40e-18 -22.91993 -19.52394 -21.72268
3 612.6104 107.6028* 1.52e-19*  -26.95191* -21.98854*  -25.20209*

Source: Author’s computation using E-views (version 12)

From table 2, all the selection criteria suggested lag 3 as
the optimal lag for the model. However, Schwarz
information criterion (SC) exhibits the minimum lag
value. As such, the study will use lag 3 suggested by SC
as the optimal lag in estimating the relationship between
the dependent and the independent variables.

Table 3: ARDL Bounds Test Result

Having selected the optimal lag, the ARDL bounds test
was conducted to find out if there is evidence of
cointegration among the variables. The result of the
bound test is presented on table 3.

Bounds critical values
Constant(Level)

F-statistics Lag Level of 1(0) 1(1)
Model significance
F(InGDP¢| PGHC:PGXxHC:InGCF.LLF;) 13.017 3
10% 1.81 2.93
5% 2.14 3.34
2.5% 2.44 3.71
1% 2.82 4.21

Source: Author’s computation using E-views (version 12)

From table 3, the result shows that the computed F-
statistic 13.017 is greater than 4.21 which is the upper
bound critical value at 1% significance level. This
indicates the presence of strong cointegration

Table 4: Estimated Long-run Coefficient Result

relationship among the variables. Sequel to the
discovery of cointegration relationship among the
variables. The long-run model is estimated and the
result is presented on table 4.

Dependent variable, InGDP

Regressors Coefficient T.ratio (p values)
PG 0.964 0.198 (0.281)
HC 0.425 1.029 (0.046)**
PGxHC 0.063 0.982 (0.094)*
InGCF -0.289 -0.821 (0.288)
InLLF 0.385 2.905 (0.007)***

*Hx *x and * are significant level at 1%, 5% and 10% respectively.
Source: Author’s computation using E-views (version 12)

Results on table 4 reveal that population growth (PG)
has a positive but statistically insignificant relationship
with economic growth in Nigeria, which is in line with

other empirical findings in Nigeria like; Kuhe (2019)
and Olakunle, (2022).
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On the other hand, human capital development (HC)
was found to have a positive and significant impact on
economic growth in Nigeria over the study period. To
be specific, a unit change in human capital development
will lead to 0.425 unit change in economic growth of
Nigeria. The probability value is 0.046 which indicates
that the relationship is statistically significant at 5%
level of significance.

Result further revealed that the interacting variable
(PGXHC) has a positive and significant impact on
economic growth. To be specific, unit change in
PGxHC will lead to 0.063 unit change in economic
growth of Nigeria. This implies further that, human
capital development has a positive and significant role
in the relationship between population growth and
economic growth in Nigeria. This can be seen from the
long run result, where population growth alone is
insignificant in determining economic growth. But
when it is interacted with human capital (PGxHC), it
becomes significant in determining economic growth.
Hence, a qualitative population is what determines
economic growth in Nigeria not just a growth in
population.

Gross capital formation was found to have a negative
and statistically insignificant impact on economic

Table 5: Estimated Short-run Coefficient

growth in Nigeria in the long-run, which in line with the
findings of Waziri and Azare, (2020). Even though the
result is counterintuitive, because theoretically capital
formation is one of the long-run positive drivers of
economic growth, however, the negative relationship
(though not significant), may likely be associated with
the problem of infrastructural decay that Nigeria is
currently facing. This is because most of the countries
in sub-Saharan Africa including Nigeria made a huge
investment in physical infrastructure in the 1970s, but
due to lack of maintenance culture, these investments
eventually became non-functional and are now standing
more of a cost than benefit to the economy for hosting
them (Waziri & Azare, 2022).

Result further reveals that labour force (LLF) has a
positive and significant impact on economic growth in
Nigeria over the study period. To be specific, a unit
change in labour force will lead to 0.385 unit change in
economic growth of Nigeria. The result is consistent
with several economic theories that postulates labour as
an important determinant of economic growth such as
the economic growth theory of Kenneth Arrow (1961).

After establishing the long-run coefficient, the short-run
model is estimated and the result is presented on table
5.

Dependent Variable, AInGDP;

Regressors Coefficients
LGDP(-1) -0.078
PG 0.541
HC: 0.033
(PGXHC): 0.010
LGCF(-1) -0.100
LLF; 0.185
A(LGDPy(-1)) -0.268
A (LGCFy) 0.021
A (LGCF(-1)) 0.062
A (LGCF(-2)) 0.054
ECT: -0.568

T-ratio (p value)
-1.294 (0.206)
2.642 (0.013)**
2.228 (0.034)**
1.912 (0.066)*
-4.316 (0.000)***
1.838 (0.076)*
-1.745 (0.091)*
0.845 (0.405)
3.017 (0.005)***
2.664 (0.012)**
-13.260 (0.000)***

* ** **and* Denotes 1%,5% and 10% significance level respectively.

From table 5, result reveals that the lag value of the
dependent variable (LGDP(-1)) has a negative but
statistically insignificant impact on the GDP. But after

taking its first difference, the lag value of the dependent
variable (ALGDP(-1)) has a negative and significant
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impact. Meaning that the previous year value of GDP
has a negative relationship with its current value.

Population growth (PGy) has a positive and significant
impact on economic growth. Indicting that a unit
change in population growth will lead to 0.541 unit
change in economic growth. This relationship is
significant at 5% significance level, which implies that
population growth is revealed to be a positive driver of
economic growth in Nigeria in the short-run.

Similarly, human capital development (HC;) also has a
positive and significant impact on economic growth in
Nigeria. Indicating that a unit change human capital will
lead to 0.033 unit change in economic growth. The
relationship is statistically significant at 5% level of
significance. The short run result is also consistent with
the long run, meaning that human capital development
is a positive driver of economic growth in both the short
and the long run in Nigeria.

The interacted variables (PGixHC;) were revealed to
have a positive and significant impact on economic
growth. Indicating that a unit change in PGxHC; will
lead to 0.010 unit change in economic growth. The
relationship is statistically significant at 10% level of
significance which implies that human capital
development has a positive and significant impact in the
relationship between population growth and economic
growth in Nigeria in the short-run. The result is also
consistent with the long-run estimate, meaning that in
both the short and the long run, human capital
development has a positive influence in the relationship
between population growth and economic growth in
Nigeria.

Table 6: Diagnostic Test

Consistent with the long-run result, lag 1 value of
capital formation (LGCF«(-1)) has a negative and
statistically significant impact on economic growth in
Nigeria; thereby indicating that a unit increase in capital
formation will lead to 0.100 decrease in economic
growth. But (AInGCF;) was found to have a positive but
statistically insignificant impact on economic growth in
Nigeria in the short-run. Theoretically, given labour as
an input is the factor that is variable, while capital is
only variable in the long-run, could likely be the reason
why capital formation had an insignificant impact on
economic growth in Nigeria in the short-run. However,
capital formation at lag 1 (AInGCF;(-1)) and at lag 2
(AInGCF¢(-2)) had a positive and significant impact on
economic growth at 1% and 5% levels of significance
respectively, thereby indicating that a unit change in
capital formation at lag 1 resulting to 0.062 unit change
in economic growth, and at lag 2, a unit change in
capital formation results to 0.054 unit change in
economic growth.

The coefficient of the error correction term (ECT) is -
0.568 and the probability value is 0.000. Hence, the
ECT is negative, less than one (in absolute value) and
significant, which satisfies the theoretical requirement.
This confirms the earlier long run relationship among
the series and also shows a fast speed of adjustment
towards long run equilibrium to be about 57% in the
first year. This implies that about 57% of the short term
disequilibrium between the explained and the
explanatory variables will converge to equilibrium in
the long-run at a fast speed. Results of the diagnostic
tests are presented on table 6.

Test Statistics F(Prob) Probability
A. Autocorrelation F(2,16) =1.788 0.199
B. Hetroskedasticity F(19,17) = 0.703 0.772
C. Normality 0.672 0.715
D. Functional Form F(1, 29) =0.210 0.650
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The result of the diagnostic tests in table 6 reveals that
the model is free from serial correlation,
hetroskedasticity, normality and functional form issues.
As such, the results from the model could be reliable for
prediction and policy recommendation.

5. Conclusion and Policy Recommendations

The study concludes that population growth has a
significant positive impact on economic growth in the
short-run; and insignificant positive impact in the long-
run. Human capital development is found to be among
the major positive drivers of economic growth in
Nigeria in both the short-run and long-run. The study
further discovers that human capital development has a
positive and significant influence in the relationship
between population growth and economic growth in
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