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Abstract

We employed the autoregressive distributed lag [ARDL] model. This was estimated based on the Bound co-
integration technique. We indeed attempted to shed light to relationship between human capital development and
economic growth in Nigeria. Thus, while it cannot be concluded that human capital development has significant
contribution to economic growth in Nigeria because both variables of education and health were not found to be
jointly significant, it can be concluded that education has contributed significantly and positively to economic
growth in Nigeria in the long run. The finding thus holds that education is a catalyst for influencing economic
growth in Nigeria. This finding is in line with theory. Therefore, policymakers should take imperative steps in
embarking on strategic education in Nigeria with emphasis on secondary schools.
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1. INTRODUCTION

The classical economists have in the past rationalized the usefulness of stocks of labour, capital and technology as
means of enhancing the growth rate of GDP. In fact, theory has it that the output of an economy grows in response
to larger inputs of capital and labour. However, the growth rate of technology is partly determined by highly
educated and healthy workers in that the educated and the healthy brings out the efficient use of such labour and
capital resources for greater productivity. Health and education are therefore basic factors to productivity, GDP
growth and hence an instrument through which an economy can be transformed [Risikat (2009)]. According to
Okojie (1995), education supplies the essential human capital which is a necessary condition for sustained
economic growth. Indeed, empirical evidence abound that education spur economic performance of countries
[OECD (2006)]. Despite the tremendous progress in expanding enrollment and increasing years of schooling since
1960, Nigeria is yet to benefit from such development in terms of incessant and sustainable growth [Fadiya
(2008)]. In a World Bank Report, 33% of the relevant age group attended secondary school, only 4% attended
tertiary schools in 2002, average spending on tertiary education per student in Nigeria is 529.8% of the Gross
National Product (GNP) and government spending on education was only 0.9% of the GNP in 2002 [World Bank
(2004)].

Economic growth and development are increasingly driven by the advancement and application of knowledge
[Risikat (2009)]. In addition, education and health capitals are the two fundamental instruments in the construction
of a knowledge economy [World Bank (2008)]. Yet, the potential of the educational and health system in Nigeria
to fulfill this responsibility is frequently thwarted by long-standing problems of funding’. The macroeconomic
policy of investing in education and health capitals in Nigeria is never prioritized. Such less emphasis has been
attributed to the existence of macroeconomic disequilibrium in financial allocation to both the education and
health sectors. According to Adamu,

“...human capital is key determinant of economic growth. It enhances productivity

growth and thereby institute the country’s competitive advantage”[Adamu (2002)].
This human capital® need is most evident in OECD countries, where investment in education that make up the
knowledge-base of an economy is on the decline [OECD (2001)]. This helps to explain why Nigeria’s productivity
and national output growth have remained consistently sluggish during a decade of international economic
expansion. The growing evidence on the role of human capital in the development process has made social sector
investment a veritable instrument for sustainable economic growth and hence vital in increasing the productive
capacity of an economy. The research question is, has education funding, health expenditure and school
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> This does not mean that Nigeria has never indeed articulated growth strategy that links education and health to
economic growth

® Human capital is defined in this paper as the totality of educational attainment and health capital
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enrolments impacted positively on economic performance in Nigeria? Thus, the study is set out to empirically
investigate GDP effects of human capital in Nigeria over the period from 1975 to 2012. Section two of this paper
is an overview of the profile of government expenditure on education and school enrolment rates in the country.
Section three reviews the findings of related studies. Section four discusses the theoretical framework and the
econometric methodology applied in the study. Section five analyzes the empirical results and section six
concludes the paper.

2. PROFILE OF EDUCATION EXPENDITURE AND SCHOOL ENROLMENT

RATES IN NIGERIA
2.1 Profile of Educational Funding in Nigeria
Government’s major sources of funding education in Nigeria are government tax revenue and oil proceeds. For
example, in 1992, Federal universities revenues are derived mainly from Federal Government (84%), income
generation activities (7%) and student fees (9%) [NUC (2008)]. Student fees only accounted for 2% of aggregate
revenues in 1992. According to NUC (2002), the cost of running the Federal University system totaled US$210
million in 1999 with financing coming from the Federal Government. Since the oil crisis in the 80s, the proportion
of capital budget allocated to education has been consistently lower than the proportion of recurrent expenditure.
As at 1998, capital expenditures on education were 2.3% of GDP and 14.2% of the total expenditures of the three
tiers of government [see Amagionyeodiwe and Osinubi (2006)]. This low budgeting persists till 2000 when the
Federal Government spends about 2.4% of her Gross National Product (GNP) on education [Hinchliffe (2002)
UNESCO (2000)]. However, in 2002, the capital allocation increased to 45% of the total. This is in view of an
enormous increase in capital expenditure in the Federal Government’s budget. In Nigeria, tertiary education
receives a larger share of the education budget. Indeed, most Nigerian governments have over the years increased
university subventions at the detriment of investments in primary and secondary education. There are also private
sources of educational funding. Currently, private sources of funding education in Nigeria account for about 20%
[Adewole (2006), Hinclifte (2003)]. The downturn of the economy in the 80s and the adoption of the structural
adjustment policies supported by both the World Bank and International Monetary Fund (IMF) have adversely
affected the funds available for education [Adewale et al. (2009)].

Government expenditure on education as a percentage of the GDP was 1.5% in 1960 (the era of independence),
1.7% between the period of 1985 to 1987 and 0.7% in 1995, 2.4% of GDP in 2002 and 14.3% of government
expenditure [CBN (2007)]. This compares very unfavorably with other developing countries such as Jamaica with
4.9% and 7.5% between the periods, 1985 to 1987 and 1995 to 1997 and Malawi with 3.5% and 5.4% between the
periods, 1985 to 1987 and 1995 to 1997 [Risikat (2009), UNDP (2003): 313]. At it were, successive Nigerian
governments have undermined the need to invest substantially in the educational sector. This fact can be
buttressed from the following budget estimates on the educational sector in Nigeria; 6.3% in 2005, 7.8% in 2006
and 8.7% in 2007 respectively to funding education as against the 26.0% recommended by the United Nations
Educational Scientific and Cultural Organization [UNESCO (2005)]s. These suggest that government investment
on the educational sector in Nigeria has fallen below the minimum standard of annual budget. Evidently therefore,
there is a significant shortfall in educational funding necessary to realize sustainable growth in the country.

2.2. School Enrolment Rates in Nigeria

Enrolments rate at the various levels of educational institutions has often been used as a measure of educational
attainment in Nigeria. The adult literacy rate on average improves from 52% to 56.2% between 2003 and 2009.
During the same period, the number of pupils per primary school fluctuated between 492 and 26,160. The pupil
per teacher ratio in primary schools which was 34 in 1970, increased to 40 in 2009. This showed a negative trend
and when compared to the United Nations’ minimum standard of 25, one can conclude that the country has not
performed adequately in terms of education. In Nigeria, primary education enrolls 81% of the relevant age bracket
and graduates 69% of these [Hinchliffe (2002), Onweh (1997)].school drop-out rates have persistently be on the
increase and the standard of education in the country have reportedly declined [Onweh (1997)]. Secondary
education enrollments grew at roughly 10% annually during the 90s.technical education is substantially neglected
by policy makers and oriented to the teaching of traditional hand skills that are often unconnected from labour
market requirements. Higher education enrolls a very modest 4% of the relevant age bracket. This level of
enrollment compares weakly with South Africa, India, Indonesia and Brazil with 17%, 7%, 11% and 12%
respectively (Education Task Force, 2000). However, efforts to expand enrollments are severely constrained by
inadequate financing. According to UNESCO Institute for Statistics (2009), net primary enrolment ratio for boys
is higher than girls in Nigeria (Appendix 1). The recent data shows that completion rate for boys and girls were
80% and 65% of the relevant age cohort respectively. In particular, the data shows that the completion rate at
primary level is 72% of the relevant age cohort and the pupil-teacher ratio in primary education in Nigeria stood at
40.
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2.3. Economic Growth Record of Nigeria

The Nigerian economy has had a truncated history of economic growth. In the period 1960 through to 1970, real
GDP growth rate was 3.1% annually (CBN, 20000). During the oil boom era of 1970 through to 1978, GDP grew
remarkably and positively by 6.2% annually. The boom in the oil sector snatched labour away from the rural
sector to urban centers to the extent that the contribution of agriculture to GDP, which was 63 percent in 1960,
declined to 34% in 1988 due to neglect of the agricultural sector. It was therefore not surprising that by 1975, the
economy had become a net importer of basic food stuffs. However, in the 1980s, GDP had negative growth rates.
In the period of structural adjustment and economic liberalization, 1988 through to 1997 GDP responded to
economic adjustment policies and grew at a positive rate of 4.0% (World Bank, 1996). In the years after
independence, industry and manufacturing sectors had positive growth rates except for the period of 1980 through
to 1988 where industry and manufacturing grew negatively by -3.2% and -2.9% respectively (NBS, 1990). The
apparent increase in industry and manufacturing from 1978 to 1988 was due to activities in the mining sub-sector,
especially petroleum. Capital formation in the economy has not been satisfactory. Gross domestic investment as a
percentage of GDP, which was 16.3% and 22.8% in the periods 1965 through to 1973 and 1973 through to 1980
respectively, decreased to almost 14% in 1980 through to 1988 and increased to 18.2% in 1991 through to 1998
(CBN, 2000). A critical examination of the foregoing trend analysis reveals that the Nigerian economy performed
adequately during the years directly after independence and into the oil boom years. However, in the 1980s the
economy was in a recession. The poor performance of the economy during the 1980s became the result of the
IMF-World Bank induced Structural Adjustment Program (SAP) which emphasized privatization, market prices
and reduced government expenditures. This program was based on the principle that, as GDP per capita falls;
people demand relatively fewer social goods and more private goods. Nevertheless, real GDP growth rate
rebounded to 8.3% during the period 1999 through to 2007, reflecting improved economic policy of NEEDS era.
The impressive real GDP growth rate which was sustained till 2007, further declined to 6.3% in the period
between 2008 through to 2010 (CBN, 2012).

3. REVIEW OF RELATED EMPIRICAL STUDIES

Several studies have investigated the economic growth effects of human capital as measured in education. Some
of which include, Psaharoupolous (1988), Pencavel (1993), DeMeulmester and Rochet (1995), Jorgenson and
Fraumeni (1998), Akram and Pada (2009), Risikat (2009), Wadad and Kamel (2009), Ararat (2007), Bakare
(2006), Cutler and Lleras-Muney (2006), Babatunde and Adefabi (2005), Nelson (2005), Self and Grabowski
(2004), Ayara (2003), Dowrick (2003), Gylfason and Zoega (2003), Michaelowa (2000), Barro (1990), Romer
(1990), Lucas (1988), Denison (1985), Grossman (1999), Dahlin (2005), Heckman and Klenow (1997).
Psacharopoulos (1988) estimated the following growth effects of education, Belgium (14%), Denmark (4%),
United Kingdom (12%), Germany (2%), Argentina (16.5%), Brazil (3.3%), Chile (4.5%), Colombia (4.1%),
Ecuador (4.9%), Honduras (6.5%), Peru (2.5%), Mexico (0.8%), Venezuela (2.4%), Canada (25%), Unites States
(15%), Japan (3.3%), Malaysia(14.7%), South Korea (15.9%), Ghana (23.2%), Kenya (12.4%) and Nigeria (16%).
Pencavel (1993) acknowledged that correlations exist across countries between economic growth rates and
schooling enrollment rates. DeMeulmester and Rochet (1995) found that the education is one of the factors that
explain economic growth, but the relationship is not always a direct.

In their view, Akram and Pada (2009) reported a positive relationship between education and economic growth.
Risikat (2009) established that there is, indeed a long-run relationship between investment in education and
economic growth. Wadad and Kamel (2009) posits that by providing new opportunities and expanding the
capabilities of people, government spending on education play an imperative role in ensuring productivity and
hence a sustainable economic growth. Ararat (2007) employs a model of endogenous growth and a system of
linear and log-linear equations to account for different time lags in the possible impact of higher education on
economic growth. The empirical finding in the study reveals an increase in access to higher education brings
positive results for the per capita GDP growth in the long term. In an attempt to investigate the growth effects of
human capital investment in Nigeria, Bakare (2006) uses secondary educational enrolment as a proxy variable for
the growth of human capital in Nigeria. Thus, having employed vector autoregressive error corrections mechanism
Bakare’s study revealed that there is a significant functional and institutional relationship between the investments
in human capital and economic growth in Nigeria. Specifically, the study revealed among other things that
Ipercent fall in human capital investment led to a 48percent fall in the rate of growth in gross domestic output
between 1970 and 2000.

Empirical evidence on the positive effects of education on productivity and growth is well documented in the

econometric evidence by Cutler and Lleras-Muney (2006). Babatunde and Adefabi (2005) investigated the long
run relationship between education and economic growth in Nigeria between 1970 and 2003 through the
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application of Johansen co integration technique and vector error correction methodology. Amongst the major
findings revealed in their study is the fact that long run relationship exists between education and economic
growth. This was ascertained on the basis of Johansen co integration result. Nelson (2005) developed the
accumulation theories and assimilation theories of human capital as the engine of growth in an economy. The first
predict a direct effect of education on labour productivity as an explicit factor of production embodied in effective
labour. This approach has led to the prediction that it is new investment in education that is significant for
economic growth [George and Abdullahi (2005)]. In contrast, the second school of thought explores the relation
between the level of education and technological change with major emphasis drawing on the link between human
capital and disembodied knowledge as manifested in technology. In terms of growth implications, the former
school highlights the role of knowledge accumulation while the later focus more on the stock of human capital.

In a cross-country study, Gylfason and Zoega (2003) found that gross secondary-school enrolment, government
expenditure on education relative to national income and expected years of schooling are growth-enhancing. In an
empirical study of the long-run relationship between education and economic growth, Self and Grabowski (2004)
found that each category of education namely, primary, secondary and tertiary has a casual impact on economic
growth in India. To verify whether or not the causal impact of education on growth could vary by gender, the
authors further categorize the education variables by gender. In this regard, it was evident that female education at
all levels (primary and secondary) has potential for generating income growth while males have a casual impact on
growth only at primary level. Dowrick (2003) described both effects as growth and level effects respectively.
Indeed, education matters for economic growth and development in both the developed and developing countries.
According to Barro (1990), Romer (1990) and Lucas (1988) sustained economic growth depends on the levels of
human capital whose stocks increase as a result of better education in form of incremental knowledge, new
learning and training strategies. Denison (1985) long establishes the significant effects of education on economic
growth for the US economy. When investigating the source of growth in the United States, Denison (1985)
reported that the increase in schooling of the average worker explained about one quarter of the rise in per capita-
income during the period, 1929 to 1982. The analysis by Griffin and McKinley (1992) supports Denison’s view.

Griffin and McKinley argue in favor of development strategies that place a greater emphasis on investments in
education. This is because investment in education in some cases economizes the use of physical capital and the
exploitation of natural resources. In Grossman’s model, higher levels of education are theorized to improve the
efficiency of gross health capital investment. The thrust of the model is that individuals with higher education are
better at producing health. Thus, optimal stock of health is higher for educated person. Thus, given investment in
health generated at less cost for educated persons, higher productivity and earnings is obtained for such
individuals, while increase in individual’s wage is a direct effect of education [Grossman (1999), Dahlin (2005),
Heckman and Klenow (1997)]. Thus, essential is the fact that investment in education raises productivity (both in
market and non-market activities). Indeed, individuals have an incentive to invest in themselves through,
education and training in order to increase their future earnings. But these investments also have costs associated
with the direct outlays on market goods and the opportunity costs of the time that must be diverted from
competing uses [Grossman (1999)]. The forgoing does not suggest that the relationship between education and
economic growth is always positive. This is the crux of Ayara’s empirical study. Ayara (2003) using the standard
growth-accounting model provided evidence that was not supportive of the relationship between education and
economic growth in Nigeria. The findings suggest that education has not had the expected positive growth impact
on economic growth. Indeed, education was found not to be growth-enhancing. In spite of Ayara’s findings, a
general consensus that still emerges from the review of empirical studies is that there exists a positive relationship
between education and economic growth.

4. EMPIRICAL MODEL, METHODOLOGY AND DATA DESCRIPTION

4.1. Dynamic Specification: Long-Run and Short-Run Effects

The empirical model follows the specification in Baum, Caglayan and Ozkan (2005) which links an endogenous
variable to two vectors of covariates. Thus,

N
LnGDP(real) = f3,+ ) 3,LnHCT, +
o N @.1)
> BLnSSE,+> B,LnLIT,+ v,,t=1,2,3,..,T
i=1 i=1
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Where GDP denotes the endogenous variable given by real gross domestic product, ﬂl is a vector of constants,

,32 and ﬂ3 are vectors of slope coefficients, HCT is the health capital as measured by life expectancy in Nigeria,

SSS’ is the secondary school enrolment rate in Nigeria, LIT is the literacy rate in Nigeria and U is a vector of
white noise residuals. Further, we follow the Pesaran and Shin (1995) Autoregressive Distributed Lag (ARDL)
modeling technique to estimate both the long-run and short-run effects of educational funding expenditure and school
enrolment on GDP growth in Nigeria. Taking off from the ARDL [1, 1] model which is of the simplest form, we have
that:

Y, =A+4y,  +0,z, 46,z +v, (4.2)

The short-run effect of a unit change in the regressor on the regressand is derived by taking the partial derivatives
of the ARDL model,

% =0, 4.3)

The long-run effect of a unit change in the regressor on the regressand is derived by solving for ; having set
Yi=Yia =}/ and z, =z, , =7 to arrive at:
y[1-g]=2+[6+6,]z (4.4)
A 0,+0, |-
Jora)-
I-¢4 1-¢

Thus, the long-run effect of a unit change in z, , the regressor on y, , the endogenous variable is given by:

(4.5)

< |

oy _S,+0
9y _aro% 4.6)
oz 1-¢
Inverting the lag polynomial in the regressand from the ARDL (1, 1) model gives the following equation
y, = [1 +d + 4 +...]/1 + [1 +{L+ @ L +...][§12, +6,z,,+0, ] (4.7)

The specification implies that the current values of the regressor have an effect on the current and future values of
the regressand. A useful practice has been to reparameterize, so that our ARDL [1, 1] model becomes:

Ay, = A+6Az, ~[1-¢ ]y, +[6, + 6, ]z, +v, (4.8)
The relevant ARDL [1, 1] ECM will now be obtained as:

Ay, = 8,Az, —[1—¢1]{yt_1 —( A j_(él +52jzt_l}+ut v, ~1ID(0,07) (4.9)

1_¢1 1_¢1

We consider the following log version of the ECM model,;

1_¢1 1_¢1

The equilibrium error or deviation is the last term in the square brackets. While a positive error is indicative of a

ALny, = 8,ALnz, —[1-¢] Lny”—( A j—fﬁ&zjmﬂ +0,:0,~1ID(0,67)  (4.10)

downward correction in the current period given the stability condition on ¢1 , a negative error generates an upward

adjustment. Thus, in light of the over-parameterized ECM, the ECM structure of our ARDL [1, 1] empirical model
becomes as dynamically specified below.

N N
ALnGDP(real)t =@, + Z szLnGDP(real)H_ + Z @, ALnHCT, , +
i=1

i=1

’ The authors used secondary school enrolment and literacy rate in the model because the correlation matrix
that was examined for variable selection shows that these variables are highly correlated with GDP growth as
against primary and tertiary enrolment rates.
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N N
> @, ALnSSE, , +Y @ ALnLIT,_, +

i=1 i=1

w6LnGDP(real)t_l +@,LnHCT, | +
@ LnSSE, , +@,LnLIT,, +v, v, ~ID(0,6°I)
t=1,2,3,...,T (4.11)

4.2. Bound Testing Methodology and Data Sources

As earlier mention in this paper, we utilized the Pesaran and Shin (1995) Autoregressive Distributed Lag [ARDL]
technique that involves the Bound co-integration technique. The ARDL Bound model is preferred due to the fact
that it can estimate both long-run and short-run coefficients simultaneously in the same model. Indeed, the
usefulness of the ARDL technique lies in its applicability irrespective of whether the underlying variables in our
model are I(0) or I(1). The ARDL Bound technique can test for the existence of co-integrating relationship
amongst variables in level irrespective of whether the underlying regressor are /(0), I(1) or mutually co-integrated.
This in effect ignores the conventional unit root and co-integration tests which require the order of integration
before an appropriate specification of the error correction model /ECM]. In order to estimate co-integration
relationship, we employed the Pesaran and Shin (1995) and Pesaran et al*. (1996, 2001) technique which is based on
the F-statistic or the Wald-test statistic for testing the significance of the lagged levels of the variables in the ARDL ECM.
Thus, the co-integration test hypothesis is given as follows:

H, o,=o,=o,=0
H :o,zo,#w,#0

However, the asymptotic distribution of the F-statistic or the Wald-test statistic follows a non-standard distribution.
Thus, for the co-integration test, two critical values have been derived by Pesaran et at., (1996; 2001). The lower
critical bound assumes all the variables are 1(0), implying the absence of co-integration and the upper critical
bound assumes that all the variables in our model are I(1), meaning that co-integration exits amongst the variables
in the model. Annual series were employed for estimation over the sample period, 1975 to 2010. The data were
compiled from the International Financial Statistics (IFS) yearbook of the International Monetary Fund (IMF),

Central Bank of Nigeria’s, (CBN) Statistical Bulletin: Government Finances and World Bank’s Socio-Economic
Time-Series Access and Retrieval System [STARS].

5. EMPIRICAL RESULTS

5.1. Long-run Coefficients: Discussion and Analysis

The Long-run Bound estimates are reported in Appendix 3. The results show robust estimates for primary and
secondary school enrolment rates in Nigeria. Thus, with the exemption of the literacy rate which failed the test of
statistical significance, the coefficients of primary and secondary school enrolment rates passes the significance
test at the 1% level. The coefficient of health capital, literacy rate and that of secondary school enrolment are
1.005, 0.279 and 1.075 respectively. All the coefficients are indeed positive while only the coefficients of literacy
rate and that of secondary school enrolment are statistically significant with their t-ratios given by 0.882, 9.055
and 3.523 respectively. These indeed, empirically invalidates (validates) the hypothesis that health capital
(education) contributes significantly to long run economic growth in Nigeria. The finding with respect to health
capital is not surprising given the fact that in Nigeria, life expectancy is very low as it stood at 46 years. However,
the coefficient of secondary school enrolment passes the test of statistical significance. This on its part rationalized
and hence validates the hypothesis that education contributes significantly and positively to growth rate of GDP in
Nigeria. The results corroborate the fact that education is an instrument of transformation in Nigeria. The finding
holds that education is a significant determinant of economic growth in Nigeria. A significant co-integrating
relationship between education and economic growth in Nigeria is thus made apparent.

5.2. Short-run Coefficients: Discussion and Analysis

The short-run estimates are statistically robust compared to the long-run estimates. Econometrically illuminating is
the fact that the significance of primary and secondary school enrolments rates under the long-run estimation were
maintained under the short-run estimation. According to the results, one percent increase in secondary enrolment
rate in Nigeria will induce 1.203% increase in the growth rate of real GDP. Also, a percentage increase in the literacy
rate induced 0.056% increase in the growth rate of the Nigerian GDP. It is obvious that education can enhance
economic growth in Nigeria. As it were, education is vital instrument for stimulating the growth rate of output in
Nigeria. The short-run results indicate that when the growth rate of GDP deviates from its equilibrium level, there
will be a feedback mechanism of the preceding year’s disequilibrium through long-run changes in literacy rate,
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health capital and secondary school enrolment rate towards correcting the misalignment. In this way therefore, an
allowance has been made for any short-run divergence in the changes in GDP from the long-run target. The results
therefore hold in expectation.

The diagnostic results are statistically robust. For example, the Breusch-Godfrey LM test statistic and ARCH test
statistic are all economically meaningful to portray the absence of serial correlation and absence of
heteroskedatsicity. Also, the Jacque-Bera test statistic and Ramsey RESET test statistic shows evidence of well-
behaved residuals and absence of mis-specification. The coefficient of model determination having adjusted for
degrees of freedom stood at 92.3%, implying that 92.3% of the total variation in the growth of real output in
Nigeria is corrected for within one year of adjustment. Thus, having adjusted for degrees of freedom, the estimated
error correction model can be adjudged statistically fit and robust. The F-statistic is 105.2. This is highly
significant. This indeed is a re-enforcement of the goodness of fit of the estimated error equation. It implies an
overall significance of the estimated ARDL [, 1] model and it goes along extent to indicate the existence of a
significant linear long-run correlation between the growth rate of real national output and the level of education in
Nigeria.

5.3. Bound Results and Stability Analysis

The Bounds results are presented in Appendix 5. The Bound decision rule is simple. Given that the computed
Wald-statistic (8.622) exceeds the upper critical bound (4.540), we rejected the null hypothesis of no co-
integration in favor of the alternative of co-integrating relationship between the variables in the study. In this
study, we consider the need to test for a structural parameter® change in our model following studies by Chow
(1960), Klein (1965), Cooley and Prescott (1976), Wichern, Miller and Hsu (1976), Picard (1985), Zivot and
Andrews (1992), and Lee and Park (2001). The study applied the Brown, Durbin and Evans (1975) two stability
tests based on the cumulative sum of recursive residuals /CUSUM] and cumulative sum of the squares of recursive
residuals [CUSUMSQ)] are shown in Appendix 4. Both tests plot the cumulative sum of recursive residuals against
the upper and lower bounds of the 95% confidence interval at each point. Stability of results is guaranteed as the
plots lied within the unit cycle indicating correct specification of the model. The implication is that there are no
structural breaks over the period of policy forecast. In other words, no change is observed in the regression
parameters of the estimated model. In effect, there are permanent shift in the level or slope (or both) of the series.
The estimated parameters of the relationship thus reflect the optimal decision rules which are capable of
integrating knowledge about policy decisions.

6. CONCLUSION

The paper evaluated the role of human capital development in the growth rate of GDP in Nigeria. The results of
the study uphold the fact that education plays a significant positive role in the growth rate of GDP in Nigeria. In
particular, the coefficient of secondary school enrolment rate is positive and statistically significant. The
contribution of health capital to development of the Nigerian economy was found insignificant. Thus, while it
cannot be concluded that human capital development has significant contribution to GDP growth in Nigeria
because both variables of education and health were not found to be mutually significant, it can be concluded that
education contributes significantly and positively to the growth rate of GDP in Nigeria in the long run. A
significant co-integrating relationship between education and economic growth in Nigeria is therefore made apparent.
Our finding that educational funding is catalyst for influencing GDP in this study is in line with theory. This further
reinforces the fact that the results reported are of policy significance. Therefore, policymakers should take
imperative steps in embarking on strategic education in Nigeria with emphasis on secondary schools.

REFERENCES

Ararat, O. (2007), Role of Education in Economic Growth in the Russian Federation and Ukraine

Ayara, N.N. (2003),”The Paradox of Education and Economic Growth in Nigeria: An Empirical Evidence”. In
Human Resource Development in Africa, Ozo-Esan, P. and Evbuomwan G. (ed.) Selected Papers for the 2002
Annual Conference of Nigerian Economic Society, 371-394.

Adamu, A.P. (2002), “The Impact of Human Capital of Economic Growth: An Error Correction Approach’:
Selected Papers for the 2002 Annual Conference of the Nigeria Economic Society. (NES). Ibadan. Polygraphics
Ventures Ltd.

Al-Samarrai, S (2003), “Financing Primary Education for all: Public Expenditure and Education Outcomes in
Africa”, Institute of Development Studies, University of Sussex, United Kingdom, August.

® This is because ignoring structural changes in an empirical study can lead to false conclusion in the statistical
fitness and hence in policy evaluation [see Hamilton (1994): 450]. Thus, an assessment of possible instability of
coefficient estimates is therefore relevant in our study which has policy significance.

80



Developing Country Studies www.iiste.org
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) Ly
Vol.3, No.3, 2013 ST

Adewole, T. M. (2006), “Funding of Education in Nigeria” Journal of Sociology and Education  in Africa. Vol.
5, No 2 pg 59-70.
Adeyemi, J. O. (1995); Impact of Nigerian Development Plans on Employment Generation: Some Policy
Lessons. Processed.
Akinyosoye Vincent O (2007), ‘The Middle Class in Nigeria’ National Bureau of Statistics, Federal Republic of
Nigeria.
Adewale, T.M, Ajayi, K.O and O.A. Enikanoselu (2009), Trends in the Federal Government Financing Education
in Nigeria
Akram, N. and Pada, 1. (2009), Education and Economic Growth: A Review of Literature. Available on
http://mpra.ub.uni-muenchen.de/16200/ 12 July 2009.
Amaghyonyeodiwe, L.A. and T. S. Osinubi (2006),7he Nigerian Educational System and Returns to Education.
International Journal of Applied Econometrics and Quantitative Studies Vol.3-1
Ajetomobi J. O. and A. B. Ayanwale (2004), Education Allocation, Unemployment and Economic Growth in
Nigeria, (1970-2004)
Babatunde, M.A and R.A. Adefabi (2005), “Long Run between Education and Economic Growth in Nigeria:
Evidence from the Johansen’s Co-integration Approach”. Paper Presented at the Regional Conference on
Education in West Africa: Constraints and Opportunities, Dakar, Senegal, November 1 —2“d, 2005, Cornell
University/ CREA
Bakare, A.S. (2006), “The Growth Implications of Human Capital Investment in Nigeria: An Empirical Study”,
Journal of Economics and Social Studies, University of Ado-Ekiti, 110-125
Balami, D. (2002), Finance of Education in Nigeria. Paper Presented at the Forum on Cost and Finance of
Education in Nigeria, Abuja.
Baum, CF., M. Caglayan and N. Ozkan (2005), The Second Moment Matter, the Response of Bank
Lending Behavior to Macroeconomic Uncertainty, pp 289-304
Babalola J. B. (2007), ‘Re-inventing Nigerian Education for Youth Employment in a Competitive Global Economy
‘Distinguished Lecture. University of Calabar: 31
Oct 2007
Babalola, J.B. (2003), “Budget Preparation and Expenditure Control in Education”. In Babalola J.B. (ed) Basic
Text in Educational Planning. Ibadan, Awemark Industrial Printers.
Baldacci, Emanuele, Maria Teresa Guin-Sui, and Luiz de Mello (2003), “More on the Effectiveness of Public
Spending on Health Care and Education: A Covariance Structure Model”, Journal of International Development,
Vol. 15, pp. 709-25.
Bratti, M., McKnight, A., Naylor, R., Smith, J. (2004), “Higher Education Outcomes, Graduate Employment and
University Performance Indicators”, Journal of the Royal Statistical Society, Series A (Statistics in Society),
Vol.167, No.3
Borishade, A.B. (2001) “Restructuring the Educational System as a Long-Term Solution to the Unemployment
Problem in Nigeria”. Bullion 25(4): October/December, 15-19
Bloom D. and S. Humair (2010), Economic Development in Nigeria: A Demographic ~ Perspective. Committee
on Africa studies, Harvard Africa Seminar, April, 13
Charnes, A., Cooper, W.W., and Rhodes, E. (1981) “Evaluating Program and Managerial Efficiency: An
Application of data envelopment analysis to Program Follow Through”, Management Science, 27, 668— 697.
Checchi, D. (20006), “The Economics of Education: Human Capital, Family Background and Inequality”,
Cambridge University Press.
Chete L.N. and Adeoye B.W. (2002), “Human Capital and Economic Growth”: Selected Papers for the 2002
Annual Conference of the Nigeria Economic Society. (NES). Ibadan. Polygraphics Ventures Ltd.

Chow, N. (1960), Tests of Equality between Sets of Coefficients in Two Linear Regresions. Econometrica,
28: 591-605

Coleman, J. S. (1966), “Equality of Educational Opportunity”. Technical report, Washington DC: US Government
Printing Office.

Cooley, T. F. and E. C. Prescott (1976), Estimation in the Presence of Stochastic Parameter Variations.

Econometrica, 44: 167-184Deller, S.C. and Rudnicki, E.R. (1993), “Production Efficiency in Elementary

Education: The Case of Maine Public Schools”, Economics of Education Review, 12, pp. 45-57.

Deolalikar, A. B (1997), “The Determinants of Primary School Enrolment and Household Expenditure in Kenya™:

Do They Vary by Income?

Dowrick, S. (2003), Ideas and Education: An Introduction to the Philosophy of Education. New York;
Macmillan.

Engle, R. E and C.W.J. Granger. (1987), ‘Cointegration and error correction: Representation, Estimation and

Testing’. Econometrica vol. 55, March: 251—76.

81



Developing Country Studies wWww.iiste.org
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) Ly
Vol.3, No.3, 2013 ST

Fadiya B.B. (2008) Determinants of Educational Outcomes in Nigeria, (1975 — 2008). European Journal of Social

Sciences — Volume 15, Number 4 (2010) 502 2005)

Fashina, D (2005). Reforms in Nigeria University System: What Direction? National Freedom 1(6):9-12 Glewwe,

Paul. 2002. “Schools and Skills in Developing Countries: Education Policies and Socioeconomic Outcomes.”

Journal of Economic Literature 40:436-482.

Granger, C.W. and Newbold P. (1974), Spurious Regression in Econometrics. Journal of Economics 2, 11-20,

European Journal of Social Sciences — Volume 15, Number 4 (2010) 511

Grossman M. and R. Kaestner (1997), Effects of Education on Health; In Behrman, J. and N. Stancey (Ed.). The

Social Benefits of Education. University of Michigan Press, Ann Arbor.

Hinchcliffe, K. (2002). Public Expenditure on Education in Nigeria: Issues, Estimates and Some Implications.

Abuja, World Bank.

Imahe, O.J. (2001). Human Capital Formation in Nigeria: A Case Study of Tertiary Education 1975-1995. PhD

Thesis, Ambrosse Alli University, Ekpoma.

Lee S. and S. Park (2001), The Cusum of Squares Test for Scale Changes in Infinite Order Moving Average

Processes. Scand Journal Statistics, 28, 625-644

Lucas, R. (1988), “On the Mechanics of Economic Development” Journal of Monetary Economics
22(1):3-42

Hinchifle, K. (2002), Public Expenditure on Education Nigeria: Issues, Estimates and Some Implications. Abuja

World Bank.

Hanushek, Eric.1995. “Interpreting Recent Research on Schooling in Developing Countries,” World Bank

Research Observer 10:2, pp.227-46.

Moja, T. (2000). Nigeria Education Sector Analysis: An Analytical Synthesis of Performance and Main Issues.

Abuja, World Bank.

McMahon W (1999), “Education and Development: Measuring the Social Benefits”, Oxford: Oxford University

Press

Nwagwu, C.C. (1997). The Environment of Crisis in the Nigerian Education System. Comparative Education

33(1):87-95.

Okojie, E.I. (2003), “Education and Health” In M.A. Iyoha and C.O Itsede (Ed), Nigerian Economy:

Structure, Growth and Development. Mindex Publishing, Nigeria.

Okojie, C.E.E. (1995), "Human Capital Investment for Productivity Growth in Nigeria", The Nigerian Economic

and Financial Review, Vol. 1, No. 1 June, pp 43-68.

Risikat Oladoyin S. D., (2009), Investment in Education and Economic Growth in Nigeria: A Co-integration

Approach. Global Conference on Business and Economics.University of Cambridge, UK. October 16-17.

Ruggiero, John (1996), “Efficiency of Educational Production: An analysis of New York School Districts”,

Review of Economics and Statistics 78, 499-509.

Romer, P. M., (1990), Human Capital and Growth: Theory and Evidence, Carnegie-Rochester Conference Series

on Public Policy, 40, 47-57.

Sambo, A.A. (2002). The Nigerian Education System: Brief History. National Freedom 1(6):8-9 Watters Kathy

(2008), ‘Beyond Primary Education: Non-formal Education and Training Opportunities for Youth living in the

rural areas of South Africa’ Paper Presented for the Biannual on Education Conference 5 - 8 May 2008; Maputo,

Mozambique. Association for the Development of Education in Africa (AIDEA)

Wichern, D. W., R. B. Miller and D. A. Hsu (1976), Changes of Variance in First-Order Autoregressive Time

Series Models: with Applications. Applied Statistics, 25: 248-256

Zivot, E. and D.W.K. Andrews (1992), Further Evidence on the Great Crash, the Oil-Price Shocks and the

Unit-Root Hypothesis. Journal of Business & Economic Statistic 10(3), 251-270.

BIOGRAPHIES

David UMORU (PhD): Dr D. Umoru is an academic. He bagged his Ph. D degree with specialty in
Econometrics: Theory, Methods & Applications, Monetary and Health Economics with special interest in Applied
Statistics from the University of Benin, Nigeria. He owns various publications in National and International
Journals in Social & Management Sciences. He lectures both undergraduate and postgraduate students in the
Department of Economics, Banking & Finance, Benson Idahosa University, Nigeria.

Olohitare P. ODJEGBA: Olohitare Praise Odjegba is a lecturer at the University of Benin, Nigeria, where she
had her B. Sc degree in Economics & Statistics. She is currently at the Thesis stage of her M. Sc degree from the
Benson Idahosa University, Nigeria. Her areas of interest are development and financial economics. Praise was
taught by Dr David Umoru at the M. Sc level.

82



Developing Country Studies
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online)
Vol.3, No.3, 2013

www.iiste.org

(13

APPENDICES
Appendix 1: Human Capital and Groweth Indicators m Migena
Indicator (5) Figure (5] Tear(s]
Education
Adnlt Literacy Rate (age 15 and above) 56 4%, [averaze) 2009+
. idals 62.1% 2009+
*  Female S0.8% 2005
(xvass Prmary School Enrolment B5.2% 2009#*
Secondary School Envalment 6,534,000 EI:IEIT*."
Education Expenditure (24 GDP o 2007
Education Expenditures (Total) 2234 817,240 20084
zlobal Competitiveness Index Snore Fanlk/134
Zecondary Education Envollment (4] 324 l1=
Tertiary Education Exollment [55) 102 104
Cmality of the Educational System 3.7 &l
Extent of Staff Tramming 36 bt
Internet ccess in Schools 2.4 104
Eesearch and Training Services 4.2 52
Growrth Performance T2F (%% Wold Averaze) Tears)
Feal GDP per head Q4E(12) 2005k
Honunal GDP per head 1053 (12) 2005k
Hominal GDE per head st PPP 2271 (21) 2009+
Investment Produetivity (TOOR) 2 3%, 20084
Gvass Fiwed Investment (%) GOP 4 3% 2008+
Gross Fiwed Private Investment (%) GDP 5.5% 2008+
Source: Cham Compilation. Note: * EIT, CL4 Warld Fact book, * ™ CEN (Waorld Bank), a indicates 5- year average
Appendix 2: Nigerian Education Statistics, [Various Years]
Population (1,000) Total Male Female Year
Preschool Age 13421 6794 6627 2006
Primary School Age 23631 11960 11671 2006
Secondary School Age 20204 10202 10002 2006
Total Population (All Ages) 148093 74019 74074 2007
Net Enrolment Ratio (%) Total Male Female Year
Pre-school NER 10.0 10.3 9.7 2004
Primary School NER 63.4 68.1 58.6 2005
Secondary School NER 25.5 27.7 23.4 2005
Gross Enrolment Ratio (%) Total Male Female Year
Preschool GER 13.5 13.7 13.3 2004
Primary GER 96.2 104.8 87.3 2005
Secondary School GER 32.4 35.6 29.2 2005
Entrance and Transition (%) Total Male Female Year
Primary Net Intake Rate 67.1 72.5 61.5 2004
Primary Gross Intake Rate 107.5 116.3 98.5 2005
Repetition and Completion (%) Total Male Female Year
Primary Repetition Rate 2.9 2.8 3.0 2005
Secondary Repetition Rate 3.6 3.7 3.5 2003
Survival Rate to Grade 5 72.6 71.1 74.6 2003
Primary Completion Rate 75.6 83.2 67.8 2005
School Life Expectancy (Years) 8.0 8.8 7.2 2005
Survival Rate to Last Primary 62.6 61.4 64.1 2003
Grade
Teaching Staff Pupil/Teacher % Trained % Female Years
Ratio Teachers Teachers
Primary School 37.2 49.8 50.8 2005
Secondary School 40.2 Na 35.7 2005

Source: UNESCO Institute for Statistics, Data Centre
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Appendix 3: Autoregressive Distributed Lag

ARDL [1, 1] Bound Estimates

Panel A: Long-Run Estimates

Constant 1.925 (9.533)%**
LnGDP 1.468 (13.323)%%*
LnLIT 0.279 (9.055)*
LnHCT 1.005 (0.882)
LnSSE 1.075 (3.523)%**

Panel B: Short-Run Estimates

ALnGDP (-1) 1.097 (5.023)%*x*
ALnLIT (-1 0.056 (11.382)*
ALnHCT (-1) 1.096 (1.333)

ALnSSE (-1) 1.203 (3.235)%**

Panel C: Diagnostic Statistical Results

Unadjusted R’ 92.7 %
Adjusted R’ 92.3%
F-statistic [Prob.] 105.2 [0.0000]

Newey-West & Statistic [Prob.]

1.083 [0.0329]

Jacque-Bera test statistic

1.123 0.0555]

RAMSEY RESET test statistic

1.111 [0.593]

White Heteroskedatsicity test statistic [Prob.]

1.055/0.2553]

B-G- LM Aautocorrelation test statistic [Prob.]

0.623[0.0009]

Note: * indicates insignificance,
*** indicates significance at the 1% level

Appendix 4: Stability Tests Results
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Appendix 5: Bound Co-integration Test Results

Level of significance

Critical Value

Lower Critical Bound

Upper Critical Bound

Computed F-statistic

1% Significance' 4.367 4.540 8.622%**
5% Significance' 3.376 3.646 (5, 19)
2.141 3.250

10 % Significance'

kokok

Note: Critical values are taken from Pesaran, et al. (2001), Table Case II, Intercept and no Trend, Page 327.
indicates co-integration at the 1% significance level and * refer to the number of regressor (t = 6)
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